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Scriptorc.  and  witii  aH  thU  an  nnlntemipted  series  of  elegance 
and  correctness^  lie  will  reallj  expect  what  was  foreign 
to  llic  propliet^s  design.  In  the  character  of  a  moam- 
er,  he  celebrates  in  plaintive  strains  the  obsequies  of  his 
ruined  country :  whatever  presented  itself  to  bis  mind 
in  the  midst  of  desolation  and  misery,  whatever  struck 
him  ait  partiQularly  wretched  and  calamitons,  whatever 
the  instant  sentiment  of  sorrow  dictated,  be  pours  forth 
in  a  kind  of  spontaneous  eflusion.  He  frequently  pauses, 
and,  as  it  were,  ruminates  upon  the  same  object  j  fre- 
quently varies  and  illustrates  the  same  thought  with 
difterent  imagery,  and  a  different  choice  of  language  y 
so  that  the  whole  bears  rather  the  appearance  of  an  ac- 
cumulation of  corresponding  sentiments,  than  an  accu- 
rate and  connected  series  of  different  ideas,  arranged  in 
the  form  of  a  regular  treatise.  There  is,  however,  no 
wild  incoherency  in  the  poem  ^  the  transitions  are  easy 
and  elrgant. 

The  work  is  divided  into  five  parts :  in  the  first,  se- 
cond, and  fourth  chapters,  the  prophet  addresses  the 
people  in  his  own  person,  or  introduces  Jerusalem  as 
speaking.  In  the  third  chapter  a  chorus  of  the  Jews 
is  represented.  In  the  fifth  the  whole  captive  Jews 
pour  forth  their  nnited  complaints  to  Almighty  God. 
Each  of  these  five  parts  is  distributed  into  22  stanzas, 
according  to  the  number  of  the  letters  of  the  alphabet. 
In  the  first  three  chajiters  these  stanzas  consist  of  three 
lines.  In  the  first  four  chapters  the  initial  letter  of 
each  period  follows  the  order  of  the  alphabet ;  and 
in  the  third  chapter  each  verse  of  the  same  stanza  be- 
gins with  the  same  letter.  In  the  fourth  chapter  all 
the  stanzas  are  evidently  distichs,  as  also  in  the  fifth, 
which  is  not  acrostic.  The  intention  of  the  acrostic 
was  to  assist  the  memory  .to  retain  sentences  not  much 
connected.  It  deserves  to  be  remarked,  that  the  verses 
of  the  first  four  chapters  are  longer  by  almost  one  half 
than  Hebrew  verses  generally  are :  The  length  of  them 
seems  to  be  on  an  average  about  1 2  syllables.  The 
prophet  appears  to  have  chosen  this  measure  as  being 
solemn  and  melancholy. 

**  That  the  subject  of  the  Lamentations  is  the  destruc- 
tion of  the  holy  city  and  temple,  the  overthrow  of  the 
state,  the  extermination  of  the  people  ;  and  that  these 
events  are  described  as  actually  accomplished,  and  not 
in  the  style  of  prediction  merely,  must  be  evident  to 
every  reader ;  though  some  authors  of  considerable  re- 
putation* have  imagined  this  poem  to  have  been  com- 
posed on  the  death  of  King  Josiab.     The  prophet,  in- 

^^.,  deed,  has  so  copiously,  so  tenderly,  and  poetically,  be- 

wailed the  misfortunes  nf  his  country,  that  he  seems 
completely  to  have  fulfilled  the  office  and  duty  of  a 
mourner.  In  my  opinion,  there  is  not  extant  any  poem 
which  displays  snch  a  bappy  and  splendid  selection  of 
imagery  in  so  concentrated  a  state.  What  can  be  more 
elegant  and  poetical,  than  the  description  of  that  once 
flourishing  city,  lately  chief  among  the  nations,  sitting 
in  the  character  of  a  Kmale,  solitary,  afflicted,  in  a  state 
of  widowhood*,  deserted  by  her  friends,  betrayed  by  her 
dearest  connections,  imploring  relief,  *and  seeking  con- 
solation in  vain  ?  What  a  beautiful  personification  is  that 
of  "  the  ways  of  Sion  mourning  because  none  are  come 
to  her  solemn  feasts  f  How  tender  and  pathetic  are  the 
folloifiDg  complaints  ?. 

Cbap.  i,      I|  this  nothing  to  all  you  who  pass  along  the  way  ?  Le- 
thi6.  told  and  seci 
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If  there  be  any  sorrow,  like  unto  my  sorrow,  which  is  Scri|: 
inflicted  on  me  ;  ^■^^ 

Which  Jehovah  inflicted  on  me  in  the  day  of  the  vio* 
lence  of  his  wrath. 

For  thciie  things  I  weep,  my  eyes  stream  with  water ; 

Because  the  comforter  is  far  away,  that  should  tranqui- 
li'Ae  my  soul : 

My  children  are  desolate,  because  the  enemy  was  strong. 

Bnt  to  detail  its  beauties  would  be  to  transcribe  the  en- 
tire poem." 

Ezekiel  was  carried  to  Babylon  as  a  captive,  and  re-  £2eki( 
ceived  the  first  revelations  from  heaven,  in  the  fifth  year 
of  Jehoiakin^s  captivity,  A.  C.  595.  The  book  of 
£zekiel  is  sometimes  distribnted  under  different  heads. 
In  the  three  first  chapters  the  comuiission  of  the  prophet 
is  described.  From  the  foutth  to  the  thirty-second 
chapter  inclusive,  the  calamities  that  befel  the  enemies  of 
the  Jews  are  predicted,  viz.  the  Ammonite.^,  the  Moab- 
ites,  and  Philistines.  The  ruin  of  Tyre  and  of  Sidoo, 
and  the  fall  of  Egypt,  are  particularly  foretold  ^  prophe- 
cies which  have  been  fulfilled  iu  the  most  literal  and 
astonishing  manner,  as  we  have  been  often  assured  by 
the  relation  of  historians  and  travellers.  From  the  3 2d 
chapter  to  the  40th  he  inveighs  against  the  hypocrisy 
and  murmuring  spirit  of  his  countrymen,  admonishing 
them  to  resignation  by  promises  of  deliverance.  In 
the  38th  and  39th  chapters  he  undoubtccily  predicts  the 
final  return  of  the  Jews  from  their  dibpcrsion  in  the  lat- 
ter days,  but  in  a  language  so  obscure  that  it  cannot  be 
understood  till  the  event  take  place.  The  nine  last 
chapters  of  this  book  furnish  the  description  of  a  very 
remarkable  vision  of  a  new  temple  and  city,  of  a  new 
religion  and  polity. 

**  Ezekiel  is  much  inferior  to  Jeremiah  in  elegance  ;  chani< 
in  sublimity  be  is  not  even  excelled  by  Isaiah  :  but  his  ai  a  w 
sublimity  is  of  a  totally  different  kind.  He  is  deep, 
vehement,  tragical }  the  only  sensation  he  affects  to  ex- 
cite is  the  terrible  ^  his  sentiments  are  elevated,  fervid| 
full  of  fire,  indignant*,  his  imagery  is  crowded,  magni- 
ficent, terrific,  sometimes  almost  to  disgust :  his  lan- 
guage is  pompous,  solemn,  austere,  rough,  and  at  times 
unpolished :  he  employs  frequent  repetitions,  not  for 
the  sake  of  grace  or  elegance,  but  from  the  vehemence 
of  passion  and  indignation.  Whatever  subject  he  treats  Lou 
of,  that  he  sedulously  pursues,  from  that  he  rarely  de- 
parts, but  cleaves  as  it  were  to  it ;  whence  the  connec- 
tion is  in  general  evident  and  well  preserved.  In  many 
respects  he  is  perhaps  excelled  by  the  other  prophets  j 
but  in  that  species  of  composition  to  which  he  seems 
by  nature  adapted,  the  forcible,  the  impetuous,  the 
great  and  solemn,  not  one  of  the  sacred  writers  is  supe- 
rior to  him.  His  diction  is  sufficiently  perspicuous  ^  all 
his  obscurity  consists  in  the  nature  of  the  subject.  Vi- 
sions  (as  for  instance,  among  others,  those  of  Hosea, 
Amos,  and  Jeremiah)  are  necessarily  dark  and  confused.. 
The  greater  part  of  Ezekiel,  towards  the  middle  of  the 
book  especially,  is  poetical,  whether  we  regard  the  mat- 
ter or  the  diction.  His  periods,  however,  are  frequent- 
ly so  rude  and  incompact,  that  I  am  often  at  a  loss 
how  to  pronounce  concerning  his  performance  Id  thii 
respect. 

**  Isaiah,  Jeremiah,  and  Ezekiel,  as  far  as  relates  to 
style,  may  be  said  to  hold  the  same  rank  among  the  He-^ 
brews,  as  Homer,  Simonides,  andJEschylus  among  the 
OreekSa 
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So  full  an  account  of  Daniel  and  his  ivritings  has 
been  already  given  under  the  article  Daniel,  that  little 
remains  to  be  said  on  that  subject.  Daniel  flourished 
during  the  successive  reigns  of  several  Babylonish  and 
Median  kings  to  the  conquest  of  Babylon  by  Cyrus. 
The  events  recorded  in  the  6th  chapter  were  contempo- 
rary with  Darius  the  Mede  ^  but  in. the  7th  and  8th 
chapters  Daniel  returns  to  an  earlier  period  to  relate  the 
visions  which  he  beheld  in  the  three  first  years  of  Bel- 
shazzar^s  reign  ^  and  those  which  follow  in  the  four -last 
chapters  were  revealed  to  him  in  the  reign  of  Darius. 
The  last  six  chapters  are  composed  of  prophecies  deliver- 
ed at  diflferent  times  \  all  of  which  are  in  some  degree 
connected  as  parts  of  one  great  scheme.  They  extend 
through  many  ages,  and  furnish  the  most  striking  de- 
scription of  the  fall  of  successive  kingdoms,  which  were 
to  be  introductory  to  the  establishment  of  the  Messiah^s 
reign.  They  characterize  in  descriptive  terms  the  four 
great  monarchies  of  the  world,  to  be  succeeded  by 
*'  that  kingdom  which  should  not  be  destroyed.^' 

The  whole  book  of  Daniel  being  no  more  than  a 
plain  relation  of  facts,  partly  past  and  partly  future, 
must  be  excluded  the  class  of  poetical  prophecy.  Much 
indeed  of  the  parabolic  imagery  is  introduced  jn  that 
book ;  but  the  author  introduces  it  as  a  prophet  only } 
as  visionary  and  allegorical  symbols  of  objects  and  events, 
totally  untinctured  with  the  true  poetical  colouring. 
The  Jews,  indeed,  would  refuse  to  Daniel  even  the  cha- 
racter of  a  prophet :  but  the  arguments  under  which 
they  shelter  this  opinion  are  very  futile  ^  for  those 
points  which  they  maintain  concerning  the  conditions 
on  which  the  gift  of  prophecy  is  imparted,  the  difier- 
ent  gradations,  and  the  discriminations  between  the  true 
prophecy  and  mere  inspiration,  are  all  trifling  and  ab- 
surd, without  any  foundation  in  the  nature  of  things, 
and  totally  destitute  of  scriptural  authority.  They  add, 
that  Daniel  was  neither  originally  educated  in  the  pro- 
phetic discipline  and  precepts,  nor  afterwards  lived  con- 
formably to  the  manner  of  the  prophets.  It  is  not, 
however,  ea^y  to  comprehend  how  this  can  diminish  his 
claim  to  a  divine  mission  and  inspiration  ;  it  may  pos- 
sibly enable  us,  indeed,  to  assign  a  reason  for  the  dissi- 
milarity between  the  style  of  Daniel  and  that  of  the 
other  prophets,  and  for  its  possessing  so  little  of  the 
diction  and  character  of  poetry,  which  the  rest  seem  to 
have  imbibed  in  common  from  the  schools  and  discip- 
line in  which  they  were  educated. 

The  prophecies  of  Daniel  appear  so  plain  and  intel- 
ligible after  their  accomplishment,  that  Porphyry,  who 
wrote  in  the  3d  century,  affirms,  that  they  were  written 
after  the  events  to  which  they  refer  took  place.  A 
little  reflection  will  show  the  absurdity  of  this  suppo- 
sition. Some  of  the  prophecies  of  Daniel  clearly  refer  to' 
Antiochus  Epiphanes,  with  whose  oppressions  the  Jews 
were  too  well  acquainted.  Had  the  book  of  Daniel 
not  made  its  appearance  till  after  the  death  ofEpiphanes, 
eVery  Jew  who  read  it  must  have' discovered  the  forgery. 
And  what  motive  could  induce  them  to  receive  it  among 
their  sacred  books?' It  is  impossible  to  conceive  one. 
Their  character  was  quite  the  reverse  :  tbeir  respect  for 
the  Scripture  had  degenerated  into  superstition.  But 
we  are  not  left  to  determine  this  important  point  from 
the  character  of  the  Jews  ^  we  have  access  to  more  de- 
cisive evidence  j  we  are  sure  that  the  book  of  Daniel 
contains  prophecies,  for  some  of  them  have  been  accom- 


plished since  the  time  of  Porphyry }  particularly  those 
respecting  Antichrist :  now,  if  it  contains  any  prophe- 
cies, who  will  take  upon  him  to  affirm  that  the  divine 
Spirit,  which  dictated  these  many  centuries  before  they 
were  fulfilled,  could  not  also  have  delivered  prophecies 
concerning  Antiochoi  Epiphanes  ? 

The  language  in  which  the  book  of  Daniel  is  com- 
posed proves  that  it  was  written  about  the  time  of  the 
Babylonish  captivity*  Part  of  it  is  pnre  Hebrew  :  a 
language  in  which  none  of  the  Jewish  books  were  com- 
posed after  the  age  of  Epiphanes.  These  are  arguments 
to  a  deist.  To  a  Christian  the  internal  marks  of  the 
book  itself  will  show  the  time  in  which  it  was  written, 
and  the  testimony  of  Ezekiei  will  prove  Daniel  to  be 
at  least  his  contemporary  *• 

The  twelve  minor  prophets  were  so  called,  not  from 
any  supposed  inferiority  in  their  writings,  but  on  ac- 
count of  the  small  size  of  their  works.  Perhaps  it  was 
for  this  reason  that  the  Jews  joined  them  together,  and 
considered  them  as  one  volume.  These  12  propliets 
presented  in  scattered  bints  a  lively  sketch  of  many  par- 
ticulars relative  to  the  history  of  Judah  and  of  Israel,  as 
well  as  of' other  kingdoms ;  they  prophecy  with  histori- 
cal exactness  the  fate  of  Babylon,  of  Nineveh,  of  Tyre, 
of  SIdon,  and  of  Damascus.  The  three  last  prophets 
especially  illustrate  many  circumstances  at  a  period  when 
the  historical  pages  of  Scripture  are  closed,  and  when 
profane  writers  are  entirely  wanting.  At  first  the 
Jewish  prophets  appeared  only  as  single  lights,  aud  fol- 
lowed each  other  in  individual  succession  j  but  they  be- 
came more  numerous  about  the  time  of  the  captivity. 
The  light  of  inspiration  was  collected  into  one  blaze, 
previous  to  its  suspension  }  and  it  served  to  keep  alive 
the  expectations  of  the  Jews  during  the  awful  interval 
which  prevailed  between  the  expiration  of  prophecy  and 
its  grand  completion  on  the  advent  of  Christ. 

Hosea  has  been  supposed  the  most  ancient  of  the  1 2 
minor  prophets.  He  flourished  in  the  reign  of  Jero- 
boam II.  king  of  Israel,  and  during  the  successive  reigns 
of  Uzzlah,  Jotham,  Ahaz,  and  Hezekiab,  kings  of  Ju- 
dah. He  was  therefore  nearly  contemporary  with  I- 
saiah,  Amos,  and  Jonah.  The  prophecies  of  Hosea  be- 
ing scattered  through  the  book  without  date  or  con- 
nection, cannot  with  any  certainty  be  chronologically 
arranged. 

Hosea  is  the  first  in  order  of  the  minor  prophets,  and 
is  perhaps,  Jonah  excepted,  the  most  ancient  of  them 
all.  His  style  exhibits  the  appearance  of  very  i-emote 
antiquity  ;^  it  is  pointed,  energetic,  and  concise.  It 
bears  a  distinguished  mark  of  poetical  composition,  in 
that  pristine  brevity  and  condensation  which  is  obser- 
vable in  the  sentences,  and  which  later  writers  have  in 
some  measure  neglected.  This  peculiarity  has  not  esca- 
ped the  observation  of  Jerome :  **  He  is  altogether  (says 
he,  speaking  of  this  prophet)  laconic  and  sententious.^^ 
But  this  very  circumstance,  which  anciently  was  sup- 
posed no  doubt  to  impart  uncommon  force  and  elegance, 
in  the  present  ruinous  state  of  the  Hebrew  literature  is 
productive  of  so  much  obscurity,  that  although  the  ge- 
neral subject  of  this  writer  be  sufficiently  obvious,  he  is 
the  most  difficult  and  perplexed  of  all  the  prophets. 
There  is,  however,  another  reason  for  the  obscurity  of 
his  style :  Hosea  prophesied  during  the  reigns  of  the 
four  king^  of  Judah,  Uzziah,  Jotham,  Ahaz,  and  Heze- 
kiab. The  doration  of  his  mtnietryy  therefore,  in  whaC- 
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ever  manner  we  calcalate,  must  inclnde  a  very  consider* 
able  space  of  time.  We  have  now  only  a  small  volnme 
of  his  remaining,  which  seems  to  contain  his  principal 
prophecies  ;  and  these  are  extant  in  a  continued  series, 
with  no  marks  of  distinction  as  to  the  times  in  which 
they  were  published,  or  the  subjects  of  which  they  treat. 
There  is,  therefore,  no  cause  to  wonder  if,  in  perusing 
the  prophecies  of  Hosea,  we  sometimes  find  ourselves  in 
a  similar  predicament  with  those  who  consulted  the  scat- 
tered  leaves  of  the  Sibyl. 

As  a  specimen  of  Hosea's  style,  we  select  the  follow- 
ing beautiful  pathetic  passage  : 

How  shall  [  resign  thee,  O  Ephraim  I 

How  shall  I  deliver  thee  op,  O  Israel ! 

How  shall  I  resign  thee  as  Admah  ! 

How  shall  I  make  thee  as  Zeboim  ! 

My  heart  is  changed  within  me  ; 

I  am  warmed  also  with  repentance  towards  thee. 

I  will  not  do  according  to  the  fervonr  of  my  wrath  y 

I  will  not  return  to  destroy  £phra.im : 

For  I  am  God,  and  not  man ; 

Holy  in  the  midst  of  thee,  though  I  inhabit  not  thy  cities. 

Concerning  the  date  of  the  prophecy  of  Joel  there 
are  various  conjectures.  The  book  it8e>f  affords  nothing 
by  which  we  can  discover  when  the  author  lived,  or 
upon  what  occasion  it  was  written.  Joel  speaks  of  a 
great  famine,  and  of  mischiefs  that  happened  in  conse- 
quence of  an  inundation  of  locusts  •,  but  nothing  can  be 
gathered  from  such  general  observations  to  enable  us  to 
fix  the  period  of  his  prophecy.  St  Jerome  thinks  (and 
it  is  the  general  opinion)  that  Joel  was  contemporary 
with  Hosea.  This  is  possibly  true  5  but  the  founda- 
tion on  which  the  opinion  rests  is  very  precarious,  viz. 
That  when  there  is  no  proof  of  the  time  in  which  a 
prophet  lived,  we  are  to  be  guided  in  our  conjectures 
respecting  it  by  that  of  the  preceding  prophet  whose 
epoch  is  belter  known.  As  this  rule  is  not  infallible,  it 
therefore  ought  not  to  hinder  us  from  adopting  any 
other  opinion  that  comes  recommended  by  good  rea- 
sons. Father  Calmet  places  him  under  the  reign  of 
Josiah,  at  the  same  time  with  Jeremiah,  and  thinks  it 
probable  that  the  famine  to  which  Joel  alludes,  is  the 
same  with  that  which  Jeremiah  predicted,  ch.  viii.  13. 

The  style  of  Joel  is  essentially  different  from  that  of 
Hosea ;  but  the  general  character  of  his  diction/though 
of  a  different  kind,  is  not  less  poetical.  He  is  elegant, 
perspicuous,  copious,  and  fluent  -,  he  is  also  sublime,  ani- 
mated, and  energetic.  In  the  first  and  second  chapters 
be  displays  the  full  force  of  the  prophetic  poetry,  and 
shows  bow  naturally  it  inclines  to  the  use  of  metaphors, 
allegories,  and  comparisons.  Nor  is  the  connection  of 
the  matter  less  clear  and  evident  than  the  complexion 
of  the  style  :  this  is  exemplified  in  the  display  of  the 
impending  evils  which  gave  rise  to  the  prophecy  ;  the 
exhortation  to  repentance  ;  the  promises  of  happiness 
and  success  both  terrestrial  and  eternal  to  those  who  be- 
come truly  penitent  j  the  restoration  of  the  Israelites ; 
and  the  vengeance  to  be  taken  of  their  adversaries.  But 
while  we  allow  this  just  commendation  to  his  perspi- 
cuity both  in  langnage  and  arrangement,^  we  must  not 
deny  that  there  is  sometimes  great  obscurity  observable 
in  his  subject,  and  particularly  in  the  latter  part  of  the 
prophecy. 


The  following  prophecy  of  a  plague  of  locusts  is  de-  geri 
•eribed  with  great  sobtimity  of  expression  :  ^^>»- 

For  a  nation  hath  gone  np  on  my  land. 

Who  are  strong,  and  without  number : 

They  have  destroyed  my  vine,  and  have  made  my  fig- 
tree  a  broken  branch. 

They  have  made  it  quite  bare,  and  cast  it  away  :  the 

branches  thereof  are  made  white.  «  Jq, 

The  field  is  laid  waste  \  the  ground  moumeth  *.  7,  10 

Amos  was  contemporary  with  Hosea.     They  both  Prop! 
began  to  prophecy  during  the  reigns  of  Uzziah  over**^  ^ 
Jodah,  and  of  Jeroboam  II.  over  Israel.     Amos  saw 
his  first  vision  two  years  before  the  earthquake,  which 
Zechariah  informs  us  happened  in  the  days  of  Uzziali. 
See  Amos. 

Amos  was  a  herdsman  of  Tekoa,  a  small  town  in  tho 
territory  of  Judah,  and  a  gatherer  of  sycamore  fruit. 
In  the  simplicity  of  former  times,  and  in  the  happy  cli- 
mates of  the  East,  these  were  not  considered  as  disho- 
nourable occupations.  He  was  no  prophet  (as  he  in- 
formed Amaziah  f),  neither  was  he  a  prophet^s  son,f  Aai 
that  is,  he  had  no  regular  education  in  the  schools  of  N- 
the  prophets. 

The  prophecies  of  Amos  consist  of  several  distinct 
discourses,  which  chiefly  respect  thekintrdom  of  Israel  \ 
yet  sometimes  the  prophet  inveighs  against  Judah,  and 
threatens  the  adjacent  nations,  the  Syrians,  Philistines, 
Tyrians,  Edomltes,  Ammonites,  and  Moahites. 

Jerome   calls   Amos  *'  rude  in  speech,  but  not  inTheii 
knowledge  %  7"  **PP^y»"g  ^o  ^^^^  what  St  Paul  modestly  t  Prt 
professes  of  himself  J.     '*  Many  (says  Dr  Lowth)  have  9°'"'' 
followed  the  authority  of  Jerome  in  speaking  of  this?*^ 
prophet,  as  if  he  were  indeed  quite  rude,  ineloquent,^. 
and  destitute  of  all  the  embellishments  of  composition. 
The  matter  is,  however,  far  otherwise.    Let  any  person 
who  has  candour  and  perspicacity  enough  to  judge,  not 
from  the  man  but  from  his  wrltmgs,  open  the  volume 
of  his  predictions,  and  he  will,  I  think,  agree  with  me, 
that  our  shepherd  *  is  not  a  >vhlt  behind  the  very  chief 
of  the  prophets  ||.^     He  will  agree,  that  as  in  sublimity  n  ,  q 
and  magnificence  he  is  almost  equal  to  the  greatest,  so 
in  splendoqip  of  diction  and  elegance  of  expression  he  is 
scarcely  Inferior  to  any.     The  same  celestial  Spirit  in- 
deed actuated  Isaiah  and  Daniel  in  the  court  and  Amos 
in  the  sheep-folds ;  constantly  selecting  such  interpre- 
ters of  the  divine  will  as  were  best  adapted  to  the  occa- 
sion, and  sometimes  '  from  the  mouth  of  babes  and  suck- 
lings perfecting  praise  :^  occasionally  employing  the  na- 
tural eloquence  of  some,  and  occasionally  making  others 
eloquent.'* 

Mr  Locke  has  observed,  that  the  comparisons  of  this 
prophet  are  chiefly  drawn  from  lions  and  other  animals 
with  which  he  was  most  accustomed  *,  but  the  finest 
images  and  allusions  are  draivn  from  scenes  of  nature. 
There  are  many  beautiful  passages  in  the  writings  of 
Amos,  of  which  we  shall  present  one  specimen  : 

Wo  to  them  that  are  at  ease  in  ZIon, 

And  trust  in  the  mountains  of  Samaria  \ 

Who  are  named  chief  of  the  nations, 

To  whom  the  honse  of  Israel  came : 

Pass  ye  unto  Calneh  and  see, 

And  from  thence  go  to  Hamath  the  Great  \ 

Them 
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Scripinre.  Then  go  down  to  Gath  of  tbc  Philistines  j 
Are  they  better  than  these  kingdoms  ? 
Op  their  borders  greater  than  their  borders  ? 
Ye  that  put  far  away  the  evil  day, 
And  cause  the  seat  of  violence  to  come  near  j 
That  lie  upon  beds  of  ivory, 
And  stretch  yourselves  upon  couches  j 
That  eat  the  lambs  out  of  the  flock. 
And  the  calves  outy)f  the  midst  of  the  stall ; 
That  chant  to  the  sound  of  the  viol. 
And  like  David  devise  instruments  of  music  ^ 
That  drink  wine  in  bowls, 
And  anoint  yourselves  with  chief  ointments  5 
Bui  are  not  grieved  for  the  affliction  of  Joseph  ||. 

The  writings  of  Obadiah,  which  consist  of  one  chap- 
ter are  composed  with  much  beauty,  and  unfold  a  very 
interesting  sceue  of  prophecy.  Of  this  prophet  little 
can  be  said,  as  the  specimen  of  his  genius  is  so  short, 
and  the  greater  part  of  it  included  in  one  of  the  pro- 
phecies of  Jeremiah.  Compare  Ob.  I — ^9.  with  Jer. 
73  xlix.  14,  15,  x6.  See  Obadiah.^ 
or  Jonah.  Though  Jonah  be  placed  the  sixth  in  the  order  of 
the  minor  prophets  both  in  the  Hebrew  and  Septua- 
gint,  he  is  generally  considered  as  the  most  ancient  of 
all  the  prophets,  not  excepting  Hosea.  He  lived  in  the 
kingdom  of  Israel,  and  prophesied  to  the  ten  tribes  un- 
der the  reign  of  Joash  and  Jeroboam.  The  book  of 
Jonah  is  chiefly  historic^,  and  contains  nothing  of  poe- 
try Ijut  the  prayer  of  the  prophet.  The  sacred  writers, 
and  our  Lord  himself,  speak  of  Jonah  as  a  prophet  of 
considerable  eminence  *-     See  Jonah. 

Micah  began  to  prophesy  soon  after  Isaiah,  Hose^ 
Joel,  and  Amos  j  and  he  prophesied  between  A.  M. 
3246,  when  Jotham  began  to  reign,  and  A.  M.  3305, 
when  Hezekiah  died.  One  of  his  predictions  is  saidt 
to  have  saved  the  life  of  Jeremiah,  who  under  the  reign 
of  Jehoiakim  would  have  been  put  to  death  for  prophe- 
sying the  destruction  of  the  temple,  had  it  not  appeared 
that  Micah  had  foretold  the  same  thing  under  Heze- 
kiah above  100  years  before  :t*  Micah  is  mentioned  as 
a  prophet  in  the  book  of  Jeremiah  and  in  the  New  Tes- 
tament ||.  He  is  imitated  by  succeeding  prophets  (n), 
as  he  himself  had  borrowed  expressions  from  his  pre- 
decessors (o).  Our  Saviour  himself  spoke  in  the  lan- 
guage of  this  prophet  (p). 

The  style  of  Micah  is  for  the  most  part  close,  for- 
cible, pointed,  and  concise  *,  sometimes  approaching  the 
obscurity  of  Hosea  \  in  many  parts  animated  and  sub- 
lime ;  and  in  general  truly  poetical.  In  his  prophecies 
there  is  an  elegant  poem,  which  Dr  Lowth  thinks  is  a 
citation  from  l£e  answer  of  Balaaiu  to  the  king  of  the 
Moabites : 

Wherewith  shall  I  come  before  Jehovah  ? 
"Wherewith  shall  I  bow  myself  unto  the  Hfgb  God  ? 
Shall  I  come  before  him  with  bomt-oflPerings, 
With  calves  of  a  year  old  ? 

Will  Jehovah  be  pleased  with  thousands  of  rams  ? 
With  ten  thoosands  of  riveM  of  oil  ? 
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Shall  I  give  my  first-bom  for  my  traosgressioo  ? 

The  fruit  of  my  body  for  the  tin  of  my  soul  ? 

He  hath  showed  thee,  O  man,  what  is  good : 

And  what  doth  Jehovah  require  of  tliee, 

But  to  do  justice,  and  to  love  mercy. 

And  to  be  humble  in  walking  with  thy  God  ? 
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Josephiis  asserts,  that  Nahum  lived  in  the  time  ofof  Nahm 
Jotham  king  of  Judah  ^  in  which  case  he  may  be  sap* 
posed  to  have  prophesied  against  Nineveh  when  Tig« 
lath-Pileser  king  of  Assyria  carried  captive  the  natives 
of  Galilee  and  others  parts  about  A.  M.  3264.  It  is, 
however,  probable,  that  his  prophesies  were  delivered 
in  the  reign  of  Hezekiah  ^  for  he  appears  to  speak  of 
the  taking  of  No-Ammon  a  city  of  Egypt,  and  of  the 
insolent  messengers  of  Sennacherib,  as  of  things  past  ^ 
and  he  likewise  describes  the  people  of  Judah  as  still  in 
their  own  country,  and  desirous  of  celebrating  their  fes- 
tivals. 

While  Jerusalem  was  threatened  by  Sennacherib, 
Nahum  promised  deliverance  to  Hezekiah,  and  predict 
ed  that  Judah  would  soon  celebrate  her  solemn  feast» 
secure  from  invasion,  as  her  enemy  would  no  more  di- 
sturb her  peace.  In  the  second  and  third  chapters  Na- 
hum foretels  the  downfal  of  the  Assyrian  empire  and^ 
the  final  destruction  of  Nineveh,  which  was  probably 
accomplished  by  the  Medes  and  Babylonians,  whose 
combined  forces  overpowered  the  Assyrians  by  surprise 
*'  while  they  were  f olden  together  as  thorns,  and  while 
they  were  dmnken  as  drunkards,**  when  the  gates  of 
the  river  were  opened,  the  palace  demolished,  and  aa 
**  ever-running  flood  *'  assisted  the  conquerors  in  their 
devastation  y  who  took  an  endless  store  of  spoil  of  gold 
and  silver,  making  an  otter  end  of  the  place  of  Nine- 
veh, of  that  vast  and  populous  city,  whose  walls  were 
103  feet  high,  and  so  broad  that  three  dwrints  could 
pass  abreast.  Yet  so  completely  was  this  celebrated 
city  destroyed,  that  even  in  the  2d  century  the  spot  on 
which  it  stood  could  not  be  ascertained,  every  vestige 
of  it  being  gone. 

It  is  impossible  to  read  of  the  exact  accomplishment 
of  the  prophetic  denunciations  against  the  enemies  t>f 
the  Jews,  without  reflecting  on  the  astonishing  proofii 
which  that  nation  enjoyed  of  the  divine  origin  of  their 
religion.  From  the  Babylonish  captivity  to  the  time 
of  Christ  they  had  nambe]4es8  instances  of  the  fulfil- 
ment of  their  prophecies. 

The  character  of  Nahuntas  a  writer  is  thus  deserib* 
ed  by  Dr  Lowth :  **  None  of  the  minor  prophets  seem 
to  eqnal  Nahum  in  boldness,  ardour,  and  sublionty. 
His  prophecy,  too,  forms  a  regular  and  perfect  poem  ^ 
the  exordium  is  not  merely  magnificent,  it  is  truly  ma* 
jestic }  the  preparation  for  the  destraction  of  Nineveh, 
and  the  description  of  its  downfal  and  desolatian,  are 
expressed  in  the  most  vivid  cofoars,  and  are  bold  and 
luminous  in  the  highest  degree.**  • 

As  the  prophet  Habakkuk  makes  no  mention  of  the  or  Halak- 
Assyrians,  and  speaks  of  the  Chaldean  invasions  as  nearkak. 
at  hmd,  he  probably  lived  after  the  destruction  of  the 

Assyrian 


(v)  Compare  Zephan.  iii.  19.  with  Micah  iv.  7.  and  Ezek.  zxii.  27.  with  Micah  iii.  iz. 
(o)  Compare  Micah  iv.  i-— 3.  and  Isaiah  ii.  2 — ^4.     Micah  iv.  13.  with  Isaiah  xli.  15. 
(p)  Compare  Micah  y'uL  6*  with  Matt*x.  35,  36. 
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Scripture.  Assyrian  empire  in  the  fall  of  Nineveh,  A.  M.  3392, 
and  not  long  before  the  devastation  of  Judea  by  Nebu- 
chadnezzar. Habakkuk  was  then  nearly  contempora* 
ry  with  Jeremiah,  and  predicted  the  same  events.  A 
general  account  of  Habakkok's  prophecies  has  already 
been  given  under  the  word  Habakkuk,  which  may  be 
consulted.  We  should,  however,  farther  observe,  that 
the  prayer  in  the  third  chapter  is  a  most  beautiful  and 
perfect  ode,  possessing  all  the  fire  of  poetry  and  the  pro- 
found reverence  of  religion. 

God  came  from  Teman, 

And  the  Holy  One  from  Mount  Paran : 

His  glory  covered  the  heavens. 

And  the  earth  was  full  of  his  praise. 

His  brightness  was  as  the  light  ^ 

Beams  of  gloiy  issued  from  his  side  ; 

And  there  was  the  hiding  of  his  power. 

Before  him  went  the  pestilence  ^ 

And  burning  coals  went  forth  at  his  feet. 

Re  stood  and  measured  the  earth  ^ 

He  beheld  and  drove  asunder  the  nations  ; 

The  everlasting  mountains  were  scattered  ^ 

The  perpetual  bills  did  bow. 

The  prophet  illustrates  this  subject  throughout  with 
equal  sublimity ;  selecting  from  such  an  assemblage  of 
miraculous  incidents  the  most  noble  and  important,  dis- 
playing them  in  the  most  splendid  colours,  and  embel- 
lishing them  with  the  sublimest  imagery,  figures,  and 
diction  j  the  dignity  of  which  is  so  heightened  and  re- 
commended by  the  superior  elegance  of  the  conclusion^ 
that  were  it  not  for  a  few  shades  which  the  hand  of 
time  has  apparently  cast  over  it  in  two  or  three  passages, 
no  composition  of  the  kind  would  appear  more  elegant 
or  more  perfect  than  this  poem. 

Habakkuk  is  imitated  by  succeeding  prophets,  and 
his  words  are  borrowed  by  the  evangelical  writers  ||. 

Zephaniah,  who  was  contemporary  with  Jeremiah, 
prophesied  in  the  reign  of  Josiah  king  of  Judah  ;  and 
from  the  idolatry  which  he  describes  as  prevailing  at 
that  time,  it  is  probable  that  his  prophecies  were  deli- 
vered before  the  last  reformation  made  by  that  pious 
prince  A.  M.  3381. 

The  account  which  Zephaniah  and  Jeremiah  give  of 
the  idolatries  of  their  age  is  so  similar,  that  St  Isiodore 
asserts,  that  Zephaniah  abridged  the  descriptions  of  Je- 
remiah. But  it  is  more  probable  that  the  prophecies 
of  Zephaniah  were  written  seme  years  before  those  of 
his  contemporary  ^  for  Jeremiah  seems  to  represent  the 
abuses  as  partly  removed  which  Zephaniah  describes  as 
flagrant  and  excessive  (d). 

In  the  first  chapter  Zephaniah  denounces  the  wrath 
of  God  against  the  idolaters  who  worshipped  Baal  and 
the  host  of  heaven,  and  against  the  violent  and  deceit- 
fill.  In  the  second  chapter  the  prophet  threatens  destruc- 
tion to  the  Philistines,  the  Moabites,  the  Ammonites, 
and  Ethiopians ;  and  describes  the  fate  of  Nineveh  in 
emphatic  terms  :  "  Flocks  shall  lie  down  in  the  midst 
of  her }  all  the  beasts  of  the  nations,  both  the  cormo- 
rant and  bittern,  shall  lodge  in  her ;  their  voice  shall 
sing  in  the  windows  j  desolation  shall  be  in  the  thresh- 
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olds.'^  In  the  third  chapter  the  prophet  inveighs  Sci 
against  the  pollutions  and  oppressions  of  the  Jews  ^  and  ^-* 
concludes  with  the  promise,  **  That  a  remnant  would 
be  saved,  and  that  multiplied  blessings  would  be  bestow- 
ed upon  the  penitent."  The  style  of  Zephaniah  is  poe- 
tical, but  is  not  distinguished  by  any  peculiar  ele- 
gance or  beauty,  though  generally  animated  and  im- 
pressive. 

Haggai,  the  tenth  of  the  minor  prophets,  was  the  Of  J 
first  who  flourished  among  the  Jews  after  the  Babylo- 
nish captivity.     He  began  to  prophecy  in  the  second 
year   of  Darius  Hystaspes,  about  520  years  before 
Christ. 

The  intention  of  the  prophecy  of  Haggai  was  to  en- 
courage the  dispirited  Jews  to  proceed  with  the  build- 
ing of  the  temple.  The  only  prediction  mentioned  re- 
fers to  the  Messiah,  whom  the  prophet  assures  his  coun- 
trymen would  fill  the  new  temple  with  glory.  So  welt 
was  this  prediction  understood  by  the  Jews,  that  they 
looked  with  earnest  expectation  for  the  Messiah^s  ap- 
pearing in  this  temple  till  it  was  destroyed  by  the  Ro- 
mans. But  as  the  victorious  Messiah,  whom  they  ex- 
pected, did  not  then  appear,  they  have  since  applied  the 
prophecy  to  a  third  temple,  which  they  hope  to  see 
reared  in  some  future  period. 

The  style  of  Haggai,  in  the  opinion  of  Dr  Lowth, 
is  prosaic.  Dr  Newcome,  on  the  contrary,  thinks  that 
a  great  part  of  It  is  poetical. 

Zechariah  was  undoubtedly  a  contemporary  of  Hag-  Qf  2 
gai,  and  began  to  prophecy  two  months  after  him,  inriaJi. 
the  eighth  month  of  the  second  year  of  Darius  Hys- 
taspes,  A.  M.  34S4,  being  commissioned  as  well  as 
Haggai  to  exhort  the  Jews  to  proceed  in  the  building 
of  the  temple  after  the  interruption  which  the  work 
had  suffered.  We  are  informed  by  Ezra  (vi.  14.),  that 
the  Jews  prospered  through  the  prophesying  of  Zecha- 
riah  and  Haggai. 

Zechariah  begins  with  general  exhortations  to  his 
countrymen,  exciting  them  to  repent  from  the  evil 
ways  of  their  fathers,  whom  the  prophets  had  admo- 
nished in  vain.  He  describes  angels  of  the  Lord  inter- 
ceding for  mercy  on  Jerusalem  and  the  desolate  cities  of 
Judah,  which  bad  experienced  the  indignation  of  the 
Most  High  for  70  years,  while  the  neighbouring  nations 
were  at  peace.  He  declares,  that  the  house  of  the 
Lord  should  be  built  in  Jerusalem,  and  that  Zion  should 
be  comforted.  The  prophet  then  represents  the  in- 
crease and  prosperity  of  the  Jews  under  several  typical 
figures.  He  describes  the  establishment  of  the  Jewish 
government  and  the  coming  of  the  Messiah.  He  ad- 
monishes those  who  observed  solemn  fasts  without  due 
contrition,  to  execute  justice,  mercy,  and  compassion, 
every  man  to  his  brother  3  not  to  oppress  the  widow 
nor  the  fatherless,  the  stranger  nor  the  poor.  He  pro- 
mises, that  God  would  again  show  favour  to  Jerusalem  ^ 
that  their  mournful  fasts  should  be  turned  into  cheerful 
feasts }  and  that  the  church  of  the  Lord  should  be  en- 
larged by  the  accession  of  many  nations. 

The  1 2th  verse  of  the  nth  chapter  of  this  book, 
which  exhibits  a  prophetic  description  of  some  circum- 
stances afterwards  fulfilled  in  our  Saviour,  appears  to 

be 


(4)  Compare  Zephaniah  L  4^  5,  9.  with  Jerenii«h  u.  S»  ao,  32. 
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S<^]>tBre.  be  cited  by  St  Mattbew  (xxvii.  9,  10.)  as  spoken  by 
^~""v^-^  Jeremiah  5  and  as  the  lith,  I2th,  and  13th  chapters 
have  been  thought  to  contain  some  particulars  more 
suitable  to  the  age  of  Jeremiah  than  to  that  of  Zecha- 
riah,  some  learned  writers  arc  of  opinion  that  they  were 
written  by  the  fornier  prophet,  and  have  been  from  si- 
milarity of  subject  joined  by  mistake  to  those  of  Zecha- 
riah.  But  others  are  of  opinion  that  St  Matthew  might 
allude  to  some  traditional  prophecy  of  Jeremiah,  or, 
what  is  more  probable,  that  the  name  of  Jeremiah  was 
substituted  by  mistake  in  place  of  Zechariah. 

The  1 2th,  13th,  and  14th  chapters  contain  prophe- 
cies which  refer  entirely  to  the  Christian  dispensation  ^ 
the  circumstances  attending  which  he  describes  with  a 
clearness  which  indicated  their  near  approach. 

The  .style  of  Zechaiiah  is  so  similar  to  that  of  Jere- 
miah, that  the  Jews  were  accustomed  to  remark  that 
the  spirit  of  Jeremiah  had  passed  into  him.  He  is  ge- 
nerally prosaic  till  towards  the  conclusion  of  his  work, 
when  he  becomes  more  elevated  and  poetical.  The 
whole  is  beautifully  connected  by  easy  transitions,  and 
present  and  future  scenes  are  blended  with  the  greatest 
delicacy. 
^  I  Malachi  was  the  last  prophet  that  flourished  under  the 

.^  Jewish  dispensation;  but  neither  the  time  in  which  he 
lived,  nor  any  particulars  of  his  history,  can  now  be  as- 
certained. It  is  even  uncertain  whether  the  word  Ma^ 
lacJii  be  a  proper  name,  or  denote,  as  the  Septuagint 
have  rendered  it,  his  angel  (^r)^  that  is,  *<  the  angel  of 
the  Lard.''  Origcn  supposed,  that  Malachi  was  an  an* 
gel  incarnate,  and  not  a  man.  The  ancient  Hebrews, 
the  Chaldee  paraphrast,  and  St  Jerome,  are  of  opinion 
he  was  the  same  person  with  Ezra :  but  if  this  was  the 
case,  they  ought  to  have  assigned  some  reason  for  giv- 
ing two  different  names  to  the  same  person. 

As  it  appears  from  the  concurring  testimony  of  all. 
the  ancient  Jewish  and  Christian  writers,  that  the  light 
of  prophecy  expired  in  Malachi,  we  may  suppose  that^ 
the  termination  of  his  ministry  coincided  with  the  ac- 
complishment of  the  first  seven  weeks  of  Daniel's  pro- 
phecy, which  was  the  period  appointed  for  sealing  the 
vision  and  prophecy.     This,  according  to  Prideaux's 
account,  took  place  in  A.  M.  3595  9  but,  according 
to  the  calculations  of  Bishop  Lleyd,  in  A.  M.  3607, 
twelve  years  later.     Whatever  reckoning  we  prefer,  it. 
must  be  allowed  that  Malachi  completed  the  canon  of 
the  Old  Testament  about  400  years  before  the  birth  of. 
Christ. 

It  appears  certain  that  Malachi  prophesied  under 
Nehemiah,  and  after  Haggai  and  Zechariah,  at  a  time 
when  great  disorders  reigned  among  the  priests  and 
people  of  Judah,  which  are  reproved  by  Malachi.  He 
inveighs  against  the  priests  (i.  6,  &c.  ii.  i,  2,  &c.)  \ 
be  reproaches  the  people  with  having  taken  strange  wives 
(ii.  II.)  >  he  reproves  them  for  their  inhumanity  to- 
wards their  brethren  (ii.  10.  iii.  5.)>  their  too  frequent- 
ly divorcing  their  wives ;  their  neglect  of  paying  their 
tithes  and  first-fruits  (MaL  iii.  13.)*  He  seems  to  al-. 
lude  to  the  covenant  that  Nehemiah  renewed  with  the 
Lord  (iii.  10.  and  ii.  4,  5^  &c.),  assisted  by  the  priests 
and  the  chief  of  the  nation.   He  speaks  of  the  sacrifice. 
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of  the  new  law,  and  of  the  abolition  of  those  of  the  old,  Strlpturr. 
in  these  words  (i.  10,  1 1,  12,  13.)  :   **  I  have  no  plea-*— — v^— ■ 
sure  in  you,  saith  the  Lord  of  hosts,  neither  will  I  ac- 
cept an  ofl'ering  at  your  hand.     For  from  the  rising  of 
the  sun,  even  unto  the  going  down  of  the  same,   my 
name  shall  be  great  among  the  Gentiles,  and  in  every 
place  incense  shall  be  oiFered  unto  my  name,  and  a  pure 
offering :   for  my  name  shall  be  great  among  the  Hea- 
then, saith  the  Lord  of  hosts."     He  declares  that  the 
Lord  was  weary  with  the  impiety  of  Israel  j  and  assures 
them,  that  the  Lord  whom  they  sought  should  i>uddeuly 
come  to  his  temple  preceded  by  the  messenger  of  the 
covenant,  who  was  to  prepai'e  bis  way  y  that  the  Lord, 
when  he  appeared' should  purify  the  sons  of  Levi  from 
their  qnrighteousness,  and  refine  them  as  metal  from  the 
dross  ;  and  that  then  the  offering  of  Judah,  the  spiritual 
sacrifice  of  the  heart,  should  be  pleasant  to  the  Lord. 
The  prophet,  like  one  who  was  delivering  a  last  mes- 
sage, denounces  destruction  against  the  impenitent  in 
emphatic  and  alarming  words.     He  encourages  those 
who  feared  the  name  of  the  Lord  with  the  animating 
promise,   that  the  "  Sun  of  righteousness  should  arise 
with  salvation  in  his  rays,"  and  render  them  triumphant 
over  the  wicked.    And  now  that  prophecy  was  to  cease, 
and  miracles  were  no  more  to  be  ptrrformed  till  the  com* 
ing  of  the  Messiah  ^  now  that  the  Jews  were  to  be  left, 
to  the  guidance  of  their  own  reason,  and  the  written  in-, 
structions  of  their  prophets— Malachi  exhorts  them  to 
remember  the  law  of  Moses,  which  the  Lord  had  re- 
vealed from  Horeb  for  the  sake  of  all  Israel.  At  length 
he  seals  up  the  prophecies  of  the  Old  Testament,  hy 
predicting  the  commencement  of  the  new  dispensation, 
which  should  be  ushered  in  by  John  the  Baptist  with 
the  power  and  spirit  of  Elijah  ^  who  should  turn  the 
hearts  of  fathers  and  children  to  repentance  ;  but  if  his 
admonitions  should  be  rejected,  that  the  Lord  would 
smite  the  land  with  a  curse. 

The  collection  of  writings  composed  after  the  ascen-  New  Tmb* 
sion  of  Christ,  and  acknowledged  by  his  followers  to  be'^firT.   . 
divine,  is  known  in  general  by  the  name  of  xmn  iuch^tM,        83 
This  title,  though  neither  given  by  divine  command, Title, 
nor  applied  to  these  writings  by  the  apostles,  was  adop- 
ted in  a  very  early  age,  though  the  precise  time  of  its 
introduction  is  uncertain,  it  being  justified  by  several 
passages  in  Scripture  *,  and  warranted  by  the'  authori-  *  ^^^« 
ty  of  St  Paul  in  particular,  who  calls  the  sacred  books  ?Y*"*' 
before  the  time  of  Christ  TruXam  ^rnhptn  f .     Even  long  Heb.*^^* 
before  that  period,  either  the  whole  of  the  Old  Testa-  8.  vl  is'-^ 
ment,  or  the  five  books  of  Moses,  were  entitled  /SiCamp  'o* 
imhfUKt  or  book  of  the  covenant  J.  "^  *  ^^'  h'i. 

As  the  word  iuth»9  admits  of  a  two-fold  interpreta-  \l  ^*'* "' 
tion,  we  may  translate  this  title  either  the  New  Cove- 
nant or  New  Testament.  The  former  translation  must 
be  adopted,  if  respect  be  bad  to  the  texts  of  Scripture, 
from  which  the  name  is  borrowed,  since  those  passages 
evidently  convey  the  idea  of  a  covenant  j  and,  besides 
a  being  incapable  of  death  can  neither  have  made  an 
old  nor  make  a  new  testament.  It  is  likewise  probable 
that  the  earliest  Greek  disciples,  who  made  use  of  this 
expression,  had  no  other  notion  in  view  than  that  of  co- 
venant. . 


(r)  ^awbo  Malachi  signifies  properly  my  angeL 
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venant.  We,  on  the  contrary,  are  accostomed  to  give 
this  sacred  collection  the  name  of  Testament  f  and  since 
it  would  be  not  only  improper,  but  even  absurd,  to  speak 
of  the  Testament  of  God,  Tve  commonly  undei-stand  the 
Testament  of  Christ  \  an  explanation  which  removes 
but  half  the  difficulty,  since  the  new  only,  and  not  the 
old,  had  Christ  for  its  testator. 

In  stating  the  evidence  for  the  troth  of  Christianity, 
there  is  nothing  more  worthy  of  consideration  than  the 
authenticity  of  the  books  of  the  New  Testament.  This 
is  the  foundation  on  which  all  other  arguments  rest ; 
and  if  it  is  solid,  the  Christian  religion  is  fully  establish- 
ed. The  proofs  for  the  authenticity  of  the  New  Testa- 
ment have  this  peculiar  advantage,  that  they  are  plain 
and  simple,  and  involve  no  metaphysical  subtilties. — 
Every  man  who  can  distinguish  truth  from  falsehood 
must  see  their  force  ^  and  if  there  are  any  so  blinded 
by  prejudice,  or  corrupted  by  licentiousness,  as  to  at- 
tempt by  sophistry  to  elude  them,  their  sophistry  will  be 
easily  detected  by  every  man  of  common  understanding, 
who  has  read  the  historical  evidence  with  candour  and 
attention.  Instead,  therefore,  of  declaiming  against  the 
infidel,  we  solicit  his  attention  to  this  subject,  convinced, 
that  where  truth  resides,  it  will  shine  with  so  constant 
and  clear  a  light,  that  the  combined  ingenuity  of  all 
the  deists  since  the  beginning  of  the  world  will  never 
be  able  to  extinguish  or  to  obscure  it.  If  the  books  of 
the  New  Testament  are  really  genuine,  opposition  will 
incite  the  Christian  to  bring  forward  the  evidence  ^  and 
thus  by  the  united  efibrts  of  the  deist  and  the  Christian, 
the  arguments  will  be  stated  with  all  the  clearness  and 
accuracy  of  which  they  are  susceptible  in  so  remarkable 
a  degree. 

It  is  surprising  that  the  adversaries  of  Christianity 
have  not  always  made  their  first  attacks  in  this  quar- 
ter 5  for  if  they  admit  that  the  writings  of  the  New 
Testament  are  as  ancient  as  we  affirm,  and  composed 
by  the  persons  to  whom  they  are  ascribed,  they  must 
allow^  if  they  reason-  fairly,  that  the  Christian  religion 
is  true.. 

The  apostles  frequently  allude  in  their  epistles  to  the 
gift  of  miracles,  which  they  had  communicated  to  the 
Christian  converts  by  the  imposition  of  hands,  in  con- 
firmation of  the  doctrine  delivered  in  their  speeches  and 
writings,  and  sometimes  to  miracles  which  they  them- 
selves had  performed.  Now  if  these  epistles  are  really 
'genuine,  it  is  hardly  possible  to  deny  those  miracles  to 
be  true.  The  case  is  here  entirely  different  from  that 
of  an  historian,  who  relates  extraordinary  events  in  the 
course  of  his  naxrative,  since  either  credulity  or  an  ac- 
tual intention  to  deceive  raa^'  induce  him  to  describe  as 
true  a  series  of  falsehoods  respecting  a  foreign  land  or 
distant  period.  Even  to  the  Evangelists  might  an  ad- 
versary of  the  Christian  religion  make  this  objection  : 
but  to  write  to  persons  with  whom  we  stand  in  the 
nearest  connection,  "  I  have  not  only  performed  mira- 
cles in  your  presence,  but  have  likewise  communicated 
to  you  the  same  extraordinary  endowments,''  to  write 
m  this  manner,  if  nothing  ot  the  kind  had  ever  hap- 
pened, would  require  such  an  incredible  degree  of 
effronteiy,  that  he  who  possessed  it  would  not  only 
expose  himself  to  the  utmost  ridicule,  hut  by  giving  bis 
adversarien  the  fairest  opportunity  to  detect  his  impos- 
ture, would  ruin  the  cause  which  be  attempted  to  sup- 
port. 
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St  Paurs  First  Epistle  to  the  Thessalonians  is  ad- 
dressed to  a  community  to  which  he  had  preached  the  vJ 
gospel  only  three  Sabbath  days,  when  be  was  forced  to 
quit  it  by  the  persecution  of  the  populace.  Jn  this 
epistle  he  appeals  to  the  miracles  which  he  had  per- 
formed, and  to  the  gifts  of  the  Holy  Spirit  which  he 
had  communicated.  Now,  is  it  possible,  without  for- 
feiting all  yetensions  to  common  sense,  that,  in  writ- 
ing to  a  community  which  he  bad  lately  established,  he 
could  speak  of  miracles  performed,  and  gifts  of  the  Holy 
Ghost  communicated,  if  no  member  of  the  society  bad 
seen  the  one,  or  received  the  other  ? 

To  suppose  that  an  impostor  could  write  to  the  con- 
verts or  adversaries  of  the  new  religion  such  epistles  as 
these,  with  a  degree  of  triumph  over  his  opponents, 
and  yet  maintain  his  authority,  implies  ignoraace  and 
stupidity  hardly  to  be  believed.    Credulous  as  the  Chri- 
stians have  been  in  later  ages,  and  even  so  early  at  the 
third  century,  no  less  severe  were  they  in  their  inqoi* 
ries,  and  guarded  against  deception,  at  the  introduction 
of  Christianity.     This  character  is  given  them  even  by 
Lucian,  a  writer  of  the  second  century,  who  vented 
his  satire   not  only  against   certain   Christians*,  who^.  ^ 
had   supplied   Peregrinus    with   the  means  uf  subsist- /t^^ 
ence,  but  also  against  heathen   orucles  and   pretended  \  i : 
wonders.     He  relates  of  his  impostor  (Pseudomantis),  «<»• 
.that  he  attempted  nothing  suptrnatural  in  the  presence  ^/.^' 
of  the  Christians  and  Epicureans,     This  Pstudon.anlis  ]J|^  J 
exclaims  before  the  whole  assembly,  **  Away  with  the 
Christians;  away  with  the  Epicureans,  and  let  those  on- 
ly remain   who  believe   in   the  Deity  !**  (^rirtv^rnf  r« 
0m)  on   which  the   populace   took  up  stones   to  drive 
away  the  suspicious ;  while  the  other  philosophers,  Py- 
thagoreans,  Platoni^^ts,  and  Stoics,  as  credulous  friends 
and   protectois  of  the  cause,   were    permitted   to   re- 
main t.  I  ^. 

It    is    readily   acknowledged,    that   the   argumrnts^/rr 
drawn   from  the  authenticity  of  the  New  Tt^*tament ''"^ 
only  established  the  truth  of  the  miracles  performed  by?""' 
the  apostles,  and  are  not  applicable  to  the  miracles  of  j^^^j 
our  Saviour }  yet,  if  we  admit  the  first  three  gospels  top.  % 
he  genuine,  the  truth  of  the  Christian  religion  will  he  23.^ 
proved  from  the  prophecies  of  Jesus.     For  if  these  go-  ''"^^ 
spels  were  composed  by  Matthew,  Mark,  and  Luke, 
at  the  time  in  which  all  the  primitive  Christians  affirm, 
that  is,  previous  to  the  destruction  of  Jerusalem,   they 
must  be  inspired  \  for  they  contain   a  circumstantial 
prophecy  of  the  destruction  of  Jerusalem,  and  determine 
the  period  at  which  it  was  accomplished.     Now  it  was 
impossible  that  human  sagacity  could  foresee  that  event  \ 
for  when   it  was  predicted  nothing  was  more  impro- 
bable.    The  Jews  were  resolved  to  avoid  an  open  re- 
bellion, well  knowing  the  greatness  of  their  danger,  and 
submitted  to  the  oppressions  of  their  governors  in  the 
hope  of  obtaining  redress  from  the  court  of  Konie.— 
The  circumstance  which  gave  birth  to  these  misfortunes 
is  so  trifling  in  itself,  that  independent  of  its  conse- 
quences, it  would  not  deserve  to  be  recorded.     In  the 
narrow  entrance  to  a  synagogue  in  Csesarea,  Aoroe  per- 
son had  made  an  offering  of  birds  merely  with  m  view 
to  irritate  the  Jews.     The  insult  excited  their  indig- 
nation, and  occasioned  the  shedding  of  blood.     Vl^itb- 
out  this  trifling    accident,  which  no  huroao  wisdom 
could  foresee  even  the  day  before  it  happened,  it  is  pos- 
sible that  the  prophecy  of  Jesus  would  never  have  been 

fulfilled. 
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S^ripittre.  fulfiUecl.  Bat  Florus,  who  iras  ,tlien  procurator  of  Ju« 
*  \  *  *  dea,  converted  this  private  quarrel  into  public  hostili« 
ties,  and  compelled  the  Jewi^li  nation  to  rebel  contrary 
to  its  wi»li  and  resolution,  in  order  to  avoid  what  this 
Jews  had  threatened,  an  iropeacbment  before  the  Rov 
man  enaperor  for  his  excessive  cruelties.  But  even  af- 
tber  this  rebellion  had  broken  out,  the  destruction  of 
the  temple  was  a  very  improbable  event.  It  was  not 
the  practice  of  the  Romans  to  destroy  the  magnificent 
edificc-s  of  the  nations  which  they  subdued  ;  and  of  all 
the  Ronxin  generals,  none  was  more  unlikely  to  de- 
molish 80  ancient  and  august  a  building  as  Titus  Vta* 
pas  i  an. 

So  important  then  is  the  question,  Whether  the  books 
of  the  New  Testament  be  genuine  f  that  the  arguments 
which  prove  their  authenticity,  prove  aUo  the  truth  of 
the  Christian  religion.  Let  us  now  consider  the  evi* 
dence  which  proves  the  authenticity  of  the  New  Te» 
stament. 
Thcii  an.  ^^®  receive  the  books  of  the  New  Testament  as  the 
theniicity  genuine  works  of  Matthew,  Mark,  Luke,  John,  and 
proyed.  Paul,  for  the  same  reason  that  we  receive  the  writings 
of  Xenophon,  of  Polybius,  of  Plutarch,  of  Csesar,  and 
of  Livy.  VVe  have  the  uninterrupted  testimony  of  all 
fi^e%  *:ind  we  have  no  reason  to  suspect  imposition. 
This  argument  is  much  stronger  when  applied  to  the 
books  of  the  New  Testament  than  when  applied  to  any 
other  writings ;  for  they  were  addressed  to  large  socie- 
ties, were  often  read  in  their  presence,  and  acknow* 
]ed^ed  by  them  to  be  the  writings  of  the  apostles.-^*- 
Wherea^},  the  most  eminent  profane  writings  which  still 
remain  were  addressed  only  to  individuals,  or  to  no  per^ 
sons  at  all :  and  we  have  no  authority  to  affirm  that 
(hey  were  read  in  public  ^  on  the  contrary,  we  know 
that  a  liberal  education  wa-^  uncommon  *,  books  were 
scarce,  and  the  knowledge  of  them  was  confined  to  a 
few  individuals  in  every  nation. 

The  New  Testament  was  read  over  three  quarters 
of  tlie  world,  while  profane  writers  were  limited  to  one 
nation  or  to  one  country.  An  uninterrupted  succession 
of  writers  from  the  apostolic  ages  to  the  present  time 
quote  the  sacred  writings,  or  make  allusions  to  them  : 
And  these  quotations  and  allusions  are  made  riot  only  by 
friends  hut  by  enemies.  This  cannot  be  asserted  of  even 
the  best  classic  authors.  And  it  is  highly  probable,  that 
the  translations  of  the  New  Testament  were  made  so 
early  as  the  second  century  ;  and  in  a  century  or  two 
after,  they  became  very  numerous.  After  this  period, 
it  was  impossible  to  forge  new  writings,  or  to  corrupt 
the  sacred  text,  unless  we  can  suppose  that  men  of  dif- 
ferent nations,  of  different  sentiments  and  ditlerent  lan- 
guages, and  often  exceedingly  hostile  to  one  another, 
should  all  agree  in  one  forgery.  This  argument  is  so 
strong,  that  if  we  deny  the  authenticity  of  the  New 
Testament,  we  may  with  a  thousand  times  more  pro- 
priety reject  all  the  other  writinijs  in  the  world  :  we 
may  even  throw  aside  human  testmiony  itself.  But  as 
this  subject  is  of  great  importance,  we  shall  consider  it 
at  more  length  ;  and  to  enable  our  readers  to  judge  with 
the  greater  accuracy,  we  shall  state,  from  the  valuable 
work  of  Micliaelis,  as  translated  by  the  judicious  and 
learned  Mr  Marsh,  the  reasons  which  may  induce  a  cri- 
15  tic  to  suspect  a  work  to  be  spurious. 
NegatiTcly.  i«  When  doubts  have  been  made  from  its  first  appear- 
ance in  the  world,  whether  it  proceeded  from  the  au- 
VoL.  XIX.  Part  L  f 
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thor  to  whom  it  i»  ascribed.     2*  When  the  immediate  Sciipture. 
friends  of  the  pretended  author,  who  were  able  to  de-  v.-*-v-^«^ 
cide  upon  the  subject,  have  denied  it  to  be  bis  produc-        ^7 
tion.     3.  nhtna  long  series  ol  years  has  elupsed  J^'-^httt  wouid 
ter  his  death,  in  which  the  book  wvl^  unknown,  and  inproTo  a 
which  it  must  unavoidably  have  been  mentioned  and  took  to  be 
quoted,  had  it  really  existed.    4.  \yhen  the  htyle  is  dif- spurious, 
ferent  from  that  of  his  other  writings,  or,  in  case  no 
other  remain,  ditlerent  from  that  which   might  reason- 
ably be  expected.    5.  W  hen  events  ard  recorded  which 
happened  later  than  the  time  of  the  pretended   author. 
6.  When  opiuious  are  advanced  which  contradict  those 
he  is  known  to  maintain  in  his  other  writings.    Though 
this  latter  argument  alone    Icad^   to  no  positive  con- 
clusion, since  every  man  is  liable  to  change  bis  opi* 
nion,  or  through   i'orgetfuluess  to  vary  in  the  circum« 
stauces^f  the  same  relation,  of  which  Josephus,  in  bifi 
Antiquities  aud  War  of  the  Jews,  affords  a  atrikiog  ex- 
ample. 88 
I.  But  it  cannot  be  shown  that  any  one  doubted  of  Do  not  a^. 

its  authenticity  in  the  period  in  which  it  first  appeared.  P^-  ^„'^* 
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2.  No  ancient  accounts  are  on  record  whence  we  ("^ymcnt. 

conclude  it  to  be  spurious.  3.  No  considerable  period 
elapsed  after  the  death  of  the  apobtles,  in  which  the 
New  Testament  was  unknown  ',  but,  on  the  contrary,  it 
is  mentioned  by  their  very  contemporaries,  and  the  ac- 
counts of  it  in  the  second  century  are  still  more  nume- 
rous. 4.  No  argument  can  be  brought  in  its  disfavour 
from  the  nature  of  the  style,  it  being  exactly  such  as 
migiic  be  expected  from  the  apostles,  not  Attic  but 
Jewish  Greek.  5.  No  facts  are  recorded  which  hap- 
fK'ncd  after  their  death.  -6.  No  doctrines  are  main- 
tained which  contradict  the  known  tenets  of  the  au- 
thors, since,  beside  the  New  Testament,  no  writings  of 
the  apostles  exist.  But  to  the  honour  of  the  New  Te- 
stament be  it  spoken,  it  contains  numerous  contradic- 
tions to  the  tenets  and  doctrines  of  the  fathers  in  the  se-  ^ 
cond  and  third  century,  whose  morality  was  different 
from  that  of  the  gospel,  which  recommends  fortitude  and 
submishion  to  unavoidable  evils,  but  not  that  enthusiastic 
ardour  for  martyrdom  for  which  those  centuries  are  di- 
stinguished ^  it  alludes  to  cere'monics  which  in  the  fol- 
lowing ages  were  either  in  disuse  or  totally  unknown: 
all  which  circumstances  infallibly  demonstrate  that  the 
New  Testament  is  not  a  production  of  either  of  those 
centuries.                                                                                     89 

We  shall  now  consider  the  positive  evidence  for  the  Posiiircly. 
authenticity  of  the  New  Testament.    These  may  be  ar- 
ranged under  the  three  following  heads :  po 

I.  Tlie  impossibility  of  a  forgery,  arising  from  the'«poMiWi- 
nature  of  the  thing  itself.  2.  iha  ancient  Chri.stian,^y  ®^*/?^" 
Jewish,  and  Heathen  testimony  in  its  favobr.  3.  ^^s^^J^  yj^"" 
own  internal  evidence.  nature  of 

I.  The  impossibility  of  a  forgery  arising  from  the  ni^-the  thing, 
ture  of  the  thiog  itself  is  eyident.  It  is  impossible  to 
establish  forged  writings  as  authentic  in  any  place  where 
there  are  persons  strongly  iaclined  and  well  qualified  to 
detect  the  fraud.  Now  the  Jews  were  the  most  violent 
enemies  of  Christianity.  They  put  the  founder  of  it  to 
death  ^  they  persecuted  his  disciples  with  implacable 
fury  ^  and  they  were  anxious  to  stifle  the  new  religion 
in  its  birth.  If  the  writings  of  the  New  Testament 
had  been  forged,  would  not  the  Jews  have  detected  the 
imposture  ?  Is  there  a  single  instance  on  record  where 
a  few  individuals  have  imposed  a  history  upon  the  world 
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Scri{itore.  agninst  the  testimony  of  a  ivhofe  flatlon  ?  Would  the 
inhabitants  of  Palestine  have  received  the  gospeU,  if 
they  had  not  had  sufficient  evidence  that  Jesus  Christ 
really  appeared  among  them,  and  performed  the  mira- 
cles ascribed  to  him  P  Or  would  the  churches  of  Rome 
or  of  Corinth  have  acknowledged  the  epistles  addressed 
to  them  as  the  genuine  works  of  Paul,  if  Paul  had  never 
preached  among  them  ?  We  might  as  well  think  to 
prove,  that  the  history  of  the  Reformation  is  the  inven- 
tion of  historians  )  and  that  no  revolution  bap^iened  in 
Great  Britain  during  the  last  century. 

2«  The  second  kind  of  evidence  which  we  produce 
to  prove  the  authenticity  of  the  New  Testament,  is  the 
testimony  of  ancient  writers,  Christians,  Jews,  and 
Heathens. 

In  reviewing  the  evidence  of  testimony,  it  will  not 
be  expected  that  we  should  begin  at  the  present  age, 
and  trace  backwards  the  authors  who  have  written  on 
this  subject  to  the  first  ages  of  Christianity.  This  in- 
deed, though  a  laborious  task,  could  be  performed  in 
the  most  complete  manner^  the  whole  series  of  authors, 
numerous  in  every  age,  who  have  quoted  from  the  books 
of  the  New  Testament,  written  commentaries  upon 
them,  translated  them  into  different  languages,  or  who 
have  drawn  up  a  list  of  them,  could  be  exhibited  so  as 
to  form  such  a  perfect  body  of  evidence,  that  we  imagine 
even  a  jury  of  deists  would  find  it  impossible,  upon  a  de- 
liberate and  candid  examination,  to  reject  or  disbelieve 
it.  We  do  not,  however,  suppose  that  scepticifm  has 
yet  arrived  at  so  great  a  height  as  to  render  such  a  tedi- 
ous and  circumstantial  evidence  necessary.  Passing  over 
the  intermediate  space,  therefore,  we  shall  ascend  at  once 
to  the  fourth  century,  when  the  evidence  for  the  authen- 
ticity of  the  New  Testament  was  fully  established,  and 
trace  it  back  from  that  period  to  the  age  of  the  apostles. 
We  hope  that  this  method  of  stating  the  evidence  will 
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appear  more  natural,  and  will  afford  more  satisfaction,  Scri 
than  that  which  has  been  usually  adopted.  ^-^ 

It  is  surely  more  natural,  when  we  investigate  the 
truth  of  any  fact  which  depends  on  a  series  of  testimo- 
ny, to  begin  with  those  witnesses  who  lived  nearest  the 
present  age,  and  whose  characters  are  oest  eBtablished* 
In  this  way  we  shull  learn  from  themselves  the  founda- 
tion of  their  belief,  and  the  characters  of  those  from 
whom  they  derived  it ;  and  thus  we  ascend  till  we  ar- 
rive at  its  origin.  This  mode  of  investigation  will 
give  more  satisfaction  to  the  deist  than  the  u^ual  way  ^ 
and  we  believe  no  Christian,  mho  is  confident  of  the 
goodness  of  his  cause,  will  be  unwilling  to  grant  any 
proper  concessions.  The  deist  will  thus  have  an  oppor- 
tunity of  examining,  separately,  what  he  will  consider 
as  the  weakest  parts  of  the  evidence,  those  which  are 
exhibited  by  the  earliest  Christian  ivriters,  consisting  of 
expressions,  and  not  quotations,  taken  from  the  New 
Testament.  The  Christian,  on  the  other  hand,  ought 
to  wish,  that  these  apparently  weak  parts  of  the  evi- 
dence were  distinctly  examined,  for  they  will  afiord  an 
irrefragable  proof  that  the  New  Testament  was  not  for- 
ged :  and  should  the  deist  reject  the  evidence  of  those 
early  writers,  it  will  be  incumbent  on  him  to  account 
for  the  origin  of  the  Christian  religion,  which  he  will 
find  more  difficult  than  to  admit  the  common  hypo- 
thesis. 

In  the  fourth  century  we  could  produce  the  testimo- 
nies of  numerous  witnesses  to  prove  that  the  books  of 
the  New  Testament  existed  at  that  time  ^  but  it  will  be 
Bufficietit  to  mention  their  names,  the  tin>e  in  which 
they  wrote,  and  the  substance  of  their  evidence.  This 
we  shall  present  in  a  concise  form  in  the  following  table, 
which  is  taken  from  Jones's  New  and  Full^  Method  of 
establishing  the  canon  of  the  New  Testament. 


The  names  of  the 
Writers. 


Itmes  in 

which  they 

lived. 


I. 

Athanasius  bishop  of  A- 
lexandria. 

11. 

Cyril  bishop   of  Jerusa 

lem. 

III. 
The    bishops    assembled 

in  th&  council  of  Lao- 

dicea. 


IV. 

Epiphanius  bishop  of  Sa- 
lamis  in  Cyprus. 

V. 

Gregory  Nazianzen  hi 
shop    of  Constantino- 
ple. 


A.  C. 

315- 


340' 


364- 


370' 


375- 


The  variation  or  agreement 

of  their  cat<Uogues  with  ours  now 

received. 


The  same  perfectly  with  ours  now 
received. 


The  same  with  ours,  only  the  Re- 
velation is  omitted. 

The  Revelation  Is  omitted. 


The  books  in  which  these  catalogues 

are. 


The  same  with  ours  now  received. 


J. 


Omits  the  Revelation. 


Fragment,  Epist,  Testal,  torn.  ii.  in 
Synops,  torn.  i. 


Catech,  IF,  J  ult,  p.  101. 


Canon  LIX, 
N.  B.  The  Canons  of  this  counc3 
were  not  long  afterwards  recei- 
ved into  the  body  of  the  canons 
of  the  universal  church. 

Hares,  76.  cont,  Anom,  p.  399. 


Carm,  de  verts  et  genuin,  Scr^tur. 


SCRIPTURE. 


Seriptare. 


The  Names  of  the 
Writers, 


VL 

Pbilastrius      bishop     of 
Brixia  in  Venice. 


VIL 


Jerome. 


limes  tn 

which  they 

lived. 


380, 


The  variation  or  agreement 

of  their  catalogttes  with  ours  now 

received. 


382. 


VIIL 

Ruffin  presbyterof  Aqai- 
legium. 

IX. 

Austin  bishop  of  Hippo 
in  Africa. 

X. 

The  XLIV  bishops  as- 
sembled in  the  third 
council  of  Carthage. 


390- 


394- 


St  Austin 
was  pre- 
sent at  it. 


The  same  with  ours  now  received  ^ 
except  that  he  mentions  only  13 
of  St  PauPs  epistles  (omitting 
very  probably  the  Epistle  to  the 
Hebrews),  and  leaves  out  the 
Kevelation. 

The  same  with  ours ;  except  that 
he  speaks  dubiously  of  the  £- 
pistle  to  the  Hebrews  \  though 
in  other  parts  of  his  writings  be 
receives  it  as  canonical. 

It  perfectly  agrees  with  ours. 


The  books  in  which  these  catalogues 

are. 


I 

Scriptu 


Lib.  de  Hteres.  Numb.  87. 


Ep.  ad  Paulin.  Tract,  6.  p.  2,  Also 
commonly  prefixed  to  the  Latin 
vulgar. 


It  perfectly  agrees  with  ours. 


It  perfectly  agrees  with  ours. 


Expos,  in  Symb.  Apostol.  J  36.  int. 
Ep.  Hieron.  Par.  i.  Tract.  3. 
p.  xio.  et  inter  Op.  Cypr.  p.  575. 

De  Doctrin.  Christ,  lib.  ii.  c.  8. 
Tom.  Op.  3.  p.  25. 


Fid.  Canon  XLVII.  et  cap.  ult. 


9* 
Tettimo- 

ntet  of  the 

IIDCfCllt 

ChrittiAOt. 


PaleyU  £• 
videnee*  of 
Chrietia. 
niiy. 


Of 
bhu. 


93 


We  now  go  back,  to  Eosebius,  who  wrote  about  the 

?ear  315,  and  whose  catalogue  of  the  books  of  the  New 
Vstamcnt  we  shall  mention  at  more  length.  *'  Let  us 
observe  (says  he)  the  writings  of  the  apostle  John, 
which  are  uncontradicted;  and,  first  of  all,  must  be  men- 
tioned, as  acknowledged  of  all,  the  gospel,  according 
to  him,  well  known  to  all  the  churches  under  heaven.^* 
The  author  then  proceeds  to  relate  the  occasions  of 
writing  the  gospels,  and  the  reasons  for  placing  St  John^s 
the  last,  manifestly  speaking  of  all  the  four  as  equal  in 
their  authority,  and  in  the  certainty  of  their  original. 
The  second  passage  is  taken  from  a  chapter,  the  title  of 
which  is,  '*  Of  the  Scriptures  universally  acknowledged, 
and  of  those  that  are  not  such.**  Eusebius  begins  his 
enumeration  in  the  following  manner :  **  In  the  first 
place,  are  to  be  ranked  the  sacred  four  Gospels,  then  the 
book  of  the  Acts  of  the  Apostles  ^  after  that  are  to  be 
Kckoned  the  epistles  of  Paul :  in  the  next  place,  that 
called  the  first  Epistle  of  John  and  the  Epistle  of  Peter 
are  to  be  esteemed  anthentic:  after  this  is  to  be  placed, 
if  it  be  thought  fit,  the  Revelation  of  John;  about  which 
we  shall  observe  the  different  opinions  at  proper  seasons. 
Of  the  controverted,  but  yet  well  known  or  approved 
by  the  most,  are  that  called  the  Epistle  of  James  and 
that  of  J  tide,  the  second  of  Pettr,  and  the  second  and 
third  of  John,  whether  they  were  written  by  the  evan- 
gelist or  by  another  of  the  same  name.'*     He  then  pro- 


ceeds to  reckon  up  five  others,  not  in  our  canon,  which 
he  calls  in  one  place  spurious^  in  another  controvert^ 
ed ;  evidently  meaning  the  same  thing  by  these  tvo 
words  (s). 

A.  D.  290,  Victorin  bishop  of  Pettaw  in  Germany,  of  Vwio. 
in  a  commentary  upon  this  text  of  the  Revelation,  rin, 
••  The  first  was  like  a  lion,  the  second  was  like  a  calf, 
the  third  like  a  man,  and  the  fourth  like  a  flying  eagle,** 
makes  out,  that  by  the  four  creatures  are  intended  the 
four  gospels ;  and  to  show  the  propriety  of  the  symbols, 
he  recites  the  subject  with  which  each  evangelist  opens 
his  history.  The  explication  is  fanciful,  but  the  testi* 
mony  positive.  He  also  expressly  cites  the  Acts  of  the 
Apostles.  - 

•  A.  p.  230,  Cyprian  bishop  of  Carthage  gives  the  Of  Cypri. 
following  testimony  :  "  The  church  (says  this  father)  **' 
is  watered  like  Paradise  by  four  rivers,  that  is,  by  four 
gospels.**  The  Acts  of  the  Apostles  are  also  frequently 
quoted  by  Cyprian  under  that  name,  and  under  the 
name  of  the  Divine  Srriptures.^^  In  his  various  wri- 
tings are  such  frequent  and  copious  citations  of  Scrip* 
tiire,  as  to  place  this  part  of  the  testimony  beyond  con- 
troversy. Nor  is  there,  in  the  works  of  this  eminent 
African  bishop,  one  quotation  of  a  spurious  or  apocry- 
phal Christian  writing.*'  ^ 

A.  D.  210,  Origen  is  a  most  important  evidence.  Of  Origcn 
Nothing  can  be  more  peremptory  upon  the  subject  now 

B  a  under 


(s)  That  Eusehius  could  not  intend,  by  the  word  rendered  spuriotis^  what  we  at  present  mean  by  it,  is  evident 
from  a  clause  in  this  very  chapter,  where,  speaking  of  the  Gospels  of  Peter  and  Thomas,  and  Matthias  and  some 
others,  he  says.  "  They  are  not  so  much  as  to  be  reckoned  among  the  spurious^  but  are  to  be  rejected  as  alto- 
gether absurd  and  impious.**     Lard.  Cred^  vol.  viii.  p.  98. 
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Scripttirc  under  consideration,  and,  from  a  writer  of  IiIs  learning 
and  information,  nothing  more  sattsfactory«  than  the  de- 
claration ofOrigcn,  preserved  in  an  extract  of  his  works 
hy  Eusebius  :  **  That  the  four  gospels  alone  are  receiv- 
ed wiltiotit  dispnte  by  the  Ivhole  chorch  of  God  under 
heaven  :^^  to  which  declaration  is  immediately  subjoin- 
ed a  brief  histoi-y  of  the  respective  authors,  to  whom 
th«'v  were  then,  as  they  are  now,  ascribed.  The  senti- 
mertts  expressed  concerning  the  gospels  rn  all  the  works 
of  Oi igvn  which  remain,  entirely  correspond  with  the 
tesll.iiDny  hire  cited.  His  attestation  to  the  Acts  of 
the  Apostles  is  no  less  positive :  "  And  Luke  also  onc« 
more  sounds  I  he  trumpet,  relating  the  Acts  of  the  A- 
po-ileN."  Thut  the  scriptures  were  then  universally 
read,  is  plainly  affirmed  hy  this  writer  in  a  passage  in 
whlcli  !r'  is  repelling  the  ol^jectionn  of  Cel>us,  "  That 
it  is  not  in  privHte  hooks,  or  such  as  are  read  by  few 
onlv,  and  those  studious  peisons,  but  in  books  read  by 
every  body,  that  it  is  written,  The  invisible  things  of 
God  from  the  creation  of  the  world  are  clearly  seen, 
being  under-^tood  by  things  that  are  made."  It  is  to 
1)0  purpose  to  single  out  quutations  of  Scripture  from 
such  a  writer  as  this.  "We  might  as  well  rtrake  a  selec- 
tion of  the  quotations  of  Sciipture  in  Dr  Clark-'s  ser- 
mons. They  nre  so  thickty  sown  in  the  works  of  Ori- 
gen,  that  Dr  Mill  says,  "  if  we  had  all  his  works  re- 
maining, we  should  have  before  us  almost  the  whole 
text  of  the  Bible." 

A.  D.  194,  Tertullian  exhibits  the  number  of  the 
gospels  then  received,  ihe  names  of  the  evangelists, 
and  their  proper  designations,  in  one  short  sentence. — 
*'  Among  the  apostles,  John  and  Matthew  teach  us  the 
faith  ;  among  apostolical  men,  Luke  and  Mark  refresli 
it."  The  next  passage  to  be  taken  from  Tertullian  af- 
fords as  complete  an  attestation  to  the  authenticity  of  tl«e 
gospels  as  can  l>e  well  imagined.  After  enomeratinu  the 
churches  which  had  been  founded  by  Paul  at  Corinth, 
in  Galatia,  at  Philippi,  Thessalonica,  nnd  J^phesus,  the 
church  of  Rome  established  bv  Peter  and  Paul,  and  other 
churches  derived  from  Joiin,  be  proce«ds  thus:  "  I  say 
then,  that  with  them,  but  not  with  them  only  which  arc 
apostolical,  but  with  all  who  have  fellowship  with  them 
in  tlie  same  faith,  is  that  gospel  of  Luke  received  from 
its  first  publication,  which  we  so  zealously  maintain  j" 
and  presently  afterwards  adds,  **  The  same  authority  of 
the  apostolical  churches  will  support  the  other  gospels, 
which  we  have  from  them,  and  according  to  them,  I 
mean  .John's  and  Matthew\  although  that  likewise 
which  Mark  published  may  be  said  to  be  Peter^s,  whose 
interpreter  Mark  was.'*  In  another  place  TertiiHian 
affirms,  that  the  three  other  gospt<l5<,  as  well  as  St  Ijuke's, 
were  in  the  hands  of  the  churches  from  the  beginning. 
This  noble  testimony  proves  incontestably  the  antiquity 
of  the  gospels,  and  that  they  were  universally  received  \ 
thut  they  were  in  the  hands  of  all,  and  bad  been  so  from 
the  first.  And  this  evidence  appears  not  more  than 
1 53  years  after  the  publication  of  the  books.  Dr  Lard- 
ner  observes,  "  that  there  are  more  and  lar^'^r  quota- 
tions of  the  small  volume  of  the  New  Testament  in  this 
one  Christian  author,  than  there  are  of  all  the  works  of 
o         Cicero,  in  writers  of  all  characters,  for  several  ages." 

.Oflrcseai.  ^-  ^*  '7^i  Irenscus  was  bishop  of  Lyons,  and  is 
mentioned  by  Tertullian,  Eusebius,  Jerome,  and  Pho- 
lius.     In  his  youth  he  bad  been  a  disciple  of  Folycarp, 
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who  was  a  disciple  of  John.  He  asserts  of  himself  and  Sci 
his  contemporaries,  that  they  were  able  to  reckon  up  in  *"i-« 
all  the  principal  churches  the  succession  of  bishops  to 
their  first  institution.  His  testimony  to  the  four  goi^pels 
and  Acts  of  the  Apostles  is  expre&s  and  poiiitive.  **  \Ve 
have  not  received,"  says  Ircnseus,  *•  the  knowledge  of 
the  way  of  our  salvation  by  any  others  than  those  by 
whom  the  gospel  has  been  brought  to  us.  Which  gos- 
pel they  first  preached,  and  afterwards  by  the  will  of 
God,  committed  to  writing,  that  it  might  be  for  time 
to  come  the  foundation  and  pillar  of  our  faith.  For 
after  that  our  Lord  rose  from  the  dead,  and  they  (the 
apostles)  were  endowed  from  above  with  the  power  of 
the  Holy  Ghost  coming  down  upon  them,  they  received 
a  perfect  knowledge  of  all  things.  They  then  went 
forth  to  all  the  ends  of  the  earth,  declaring  to  men  the 
blessing  of  heavenly  peace,  having  all  of  them,  anA 
eveiy  one  alike,  the  gospel  of  God.  Matthew  then, 
among  the  Jew^,  wrote  a  gospel  in  their  own  language, 
while  Peter  and  Paul  were  preaching  the  gospel  at 
Rome,  and  founding  a  church  there.  And  after  their 
exit,  Mark  alno,  the  disciple  and  interpreter  of  Peter, 
delivered  to  us  in  writing  the  things  that  hud  been 
preached  by  Peter.  And  Luke,  the  companion  of 
Paul,  put  down  in  a  book  the  go:^pel  preac  bed  by  him 
(Paul).  Afterwards  John,  the  disciple  of  the  Lord, 
%vho  also  leaned  upon  his  breast,  likewi<)C  published  a 
gospel  while  he  dwelt  at  Ephesus  in  A^ia."  Irenseus 
then  relates  how  Matthew  begins  his  gospel,  how  Mark 
begins  and  ends  his,  anil  gives  the  suppuscrd  reasons  for 
doing  so.  He  enumcratt-s  at  lenulh  all  the  passages  of 
Cbrist*K  liifktory  in  i.»uke,  which  are  not  found  in  any  of 
ihe  other  evangelists.  He  states  llie  particular  denigB 
with  which  St  John  composed  his  gospel,  and  accounts 
for  the  doctrinal  declarations  which  pricede  the  narra* 
tive.  If  am  modem  divine  should  write  a  book  upon 
tlie  genuineness  of  tbe  gospeU,  lie  could  not  assert  it 
more  expresslvv,  c»r  state  their  original  fnore  distinctly, 
than  Ireneeus  bath  done  within  Itltle  more  than  lOO 
yeai^  aftt  r  tbey  were  publittbed. 

Respecting  the  book  of  the  Act«  of  tiie  Apo<>t)es,  and 
its  author,  the  testimony  ot  lreheeu.i  in  no  less  explicit* 
Referring  to  the  accouut  of  St  Paurs  conversion  and 
vocatioa,  in  tlic  niaih  chapter  of  that  book,  '*  Nor 
can  they  (s4iys  be,  meaning  the  parties  with  whom  he 
arffties)  siiow  that  he  in  not  lobe  ci^ediled,  who  has  re- 
lattd  to  us  the  truth  wi^h  the  greatest  exactness."  In 
another  place,  he  has  actouily  collected  the  several  textSi 
in  which  the  writer  of  the  history  is  refiresented  as  ac- 
oompunying  St  Paul,  which  led  hrm  to  exhibit  a  snm* 
mary  of  ttlmost  the  wliofle  of  the  last  twelve  chapters  of 
the  book. 

According  to  Lardner^  Irenafcus  quotes  twelve  of 
FauPs  einstles,  naming  their  aiiftkor  ;  also  the  first 
e|nstl«  of  Peter,  the  tviFo  first  epistles  of  John.|  and  the 
RvvelatifMi.  The  epistles  t)f  Paul  which  he  omits  are 
tho^e  addressed  to  Pliiiemon  and  the  Hebrews*  £»se« 
biua  says,  that  he  ^otes  the  epistle  to  the  Hebrews, 
though  he  does  not  ascribe  it  to  Paul.  The  work,  how- 
ever, is  lost. 

A.  D.   172,  Tatian,  who  is  spoken  of  by  Clemens  of 
Alexaiidrinus,  Origen,  Eusebius,  and  Jeroaie,  composed 
a  harmony  of  the  four  gospels,  which  he  called  Dintessa* 
ron  of  the  four.     This  title,  as  well  as  the  work,  is  re- 
markable, 
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Sciiplorf.  markablc,  liccausc  it  sbows  Ibnt  tlicn  as  well  as  now 
there  were  four,  and  only  four,  gospels  in  general  use 
among  Cliristians. 

A.  D.  170,  the  churches  of  Lyons  and  VJcnne  in 
France  sent  an  account  of  ihe  sufl'erings  of  their  niartyrs 
to  the  churches  of  Asia  and  Plirygia,  which  has  been 
preserved  entire  by  Eusebius.  And  what  can-ies  in 
some  measure  the  testimony  of  these  churches  tn  a 
hljrher  ajie  is,  that  they  had  now  for  their  bishop  Po- 
thinus,  who  was  90  years  old,  and  whose  early  life  con- 
sequently must  have  immediately  followed  the  times  of 
the  apostles.  In  this  epistle  are  exact  references  to  the 
gospels  of  Luke  and  John,  and  to  the  Acts  of  the 
Apostles.  The  form  of  reference  is  the  same  as  in  all 
the  preceding  articles.  That  from  St  John  is  in  these 
words  :  "  Then  was  fulfilled  that  which  was  spoken  by 
the  Lord,  that  whosoever  killetb  you,  will  think  that  he 
doth  God  service  *." 

Distinct  references  are  also  made  toother  books,  viz. 
Acts,  Romans,  Ephesians,  Philippians,  1  Timothy, 
I  Peter,  1  John,  Re^•c^ation. 

A.  D.  140,  Justin  Martyr  composed  several  books, 
which  are  mentioned  by  his  disciple  Tatian,  by  Tertul- 
lian,  Methodius,  Eusebius,  Jerome,  Epiphanins,  and 
Pholius.  In  his  writings  between  20  and  30  quota- 
tions from  the  gospels  and  Acts  of  the  Apostles  are  rec- 
koned up,  which  are  clear,  distinct,  and  copious ;  if  each 
verse  be  counted  separately,  a  much  greater  number;  if 
each  expression,  still  more.  Jones,  in  his  book  on  the 
Canon  of  the  New  Testament,  ventures  to  affirm  that 
he  ciles  the  books  of  which  it  consists,  particularly  the 
four  gospels,  above  200  times. 

We  meet  with  qootations  of  three  of  the  gospels 
within  the  conipass  of  half  a  page  ;  "  and  in  other 
words,  he  says.  Depart  from  me  into  outer  darkness, 
which  the  Father  hath  prepared  for  Satap  and  his  An- 
gels,** (which  is  from  Mattltewxxv.  41.).  *•  And  again 
he  said  in  oilier  words,  I  give  unto  you  power  to  tread 
upon  serpents  and  scorpions,  and  venomous  beasts,  and 
upon  all  the  power  of  the  enemy/*  (This  from  Luke 
X.  19.)-  **  And,  before  he  was  crucified,  he  said.  The 
aon  of  man  must  suffer  many  things,  and  he  rejected  of 
the  Scribes  and  Pharisees,  and  be  crucified,  and  rise 
again  the  third  day."     (This  from  Mark  viii.  3i.)- 

All  the  references  in  Justin  are  made  without  men- 
tioning the  author ;  which  proves  that  the  se  books  were 
perfectly  well  known,  and  that  there  were  no  other  ac- 
counts of  Christ  then  extant,  or,  at  least,  no  others  so 
received  and  credited  as  to  make  it  necessary  to  add  any 
marks  of  distinction.  But  although  Ju«tin  mentions  not 
the  authors  names,  he  calls  the  books  MemoirJi  composed 
by  the  Apostles  :  Memoirs  composed  by  the  Apostles  and 
their  Companions ;  which  descriptions  the  latter  espe- 
cially, exactly  suit  the  titles  which  the  Gospels  and 
Acts  of  the  Apostles  now  bear. 

He  inform*:  g?*,  in  his  first  apology,  that  the  Memoirs 
of  the  Apostles^  or  the  writings  of  the  prophets,  are  read 
according  as  the  time  allows ;  and,  when  the  reader  has 
ended,  the  president  makes  a  discourse,  exhorting  to  the 
Imitation  of  such  excellent  things. 

A  few  short  observations  will  sliow  the  value  of  this 
testimony,  i.  The  Memoirs  of  the  Apostles,  Justin  in 
another  place  expressly  tells  us  are  what  are  called  gos- 
pels*   And  that  they  were  the  gospeh  which  we  now 
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use  is  made  certain  by  Justin's  mimcrous  quotations  of  Scripture 
them,  and   his   silence  about  any  others.     2.   He  de-  '■■     v    — 
scribes  the  general  usage  of  the  Christian  church.     3. 
He  does  not  speak  of  it  as  recent  or  newly  instituted, 
hut  in  the  terms  in   which  men  speak  of  established 
customs. 

Justin  also  makes  sudi  allusions  to  the  following 
books  as  shews  that  he  had  read  them :  Romans,  i  Co- 
rinthians, Galatians,  Epheslans,  Philippians,  Colossians, 
2  Thessalonians,  Hebrews,  2  Peter  •,  and  he  ascribes 
the  Revelation  to  John  the  Apostle  of  Christ.  ,q, 

A.  D.  116,  Papias,  a  hearer  of  John,  and  companion  Of  Papias* 
of  Polvf  arp,  as  Irenasus  attests,  and  of  the  apostolical 
age  as  all  agree,  in  a  passage  quoted  by  Eusebius,  from 
a  work  now  lost,  expressly  ascribes  the  two  first  go.speU 
to  Matthew  and  Mark^  and  in  a  manner  which  proves 
that  these  gospels  must  have  publicly  borne  the  names 
of  these  authors  at  that  time,  and  probably  long  before; 
for  Papias  does  not  say,  that  one  gospel  was  written  by 
Matthew,  and  anothir  by  Mark  \  but,  assuming  this  as 
perfectly  well  known,  he  tells  us  from  what  materials 
Mark  collected  his  account,  viz.  from  Peter'si  preaching, 
and  in  what  language  Matthew  wrote,  viz.  in  Hebrew. 
Whether  Papias  was  well  informed  in  this  statement  or 
not,  to  the  point  for  which  this  testimony  is  produced, 
namely,  that  these  books  bore  these  names  at  this  time, 
his  authority  is  complete. 

Papias  himself  declares  that  he  received  his  accounts 
of  Christianity  from  those  who  were  acquainted  with  the 
apostles,  and  that  those  accounts  which  he  thus  received 
from  the  older  Christians,  and  had  committed  tomtmnry,  ^  p-^-* 
he  insei-ted  in  his  books.     He  faither  adds,  that  he  was^  q^^ 
very  solicitous  to  obtain  every  possible  information, espe-  ajmd.  JEu- 
cially  to  learn  what  the  apostles  said  and  preached,  va-  *<'*•  ^**^\, 
loing  such  information  more  than  what  was  written  in  ''<^^^h^*** 
books  *.  *"'  ^?- 

A.  D.  108,  Polycarp  Was  the  bishop  of  Smyrna,  and  Of  Poly- 
disciple  of  John  the  Apostle.  This  testimony  concern- carp, 
ing  Polycarp  is  given  by  Irenseus,  who  in  bis  youth  had 
seen  him.  **  I  can  tell  the  place."  saith  Irenscus,  •*  in 
which  the  blessed  Polycarp  bat  and  taught,  and  his  go- 
ing ont  and  coming  in,  and  the  manner  of  bis  life,  and 
the  form  of  his  person,  and  the  discourses  he  made  to 
the  people,  and  how  he  related  his  conversation  with 
John  and  others  who  had  seen  the  Lord,  and  how  he 
related  their  sayings,  and  what  he  had  heard  concern- 
ing the  Lord,  both  concerning  his  miracles  and  his  doc- 
trine, as  he  had  received  them  from  the  eye-witnesses  of 
the  word  of  life  ^  all  which  Polycarp  related  agreeable 
to  the  Heriptures." 

Of  Polycarp,  whose  proximity  to  the  age  and  country 
and  persons  of  the  apostles  is  thus  attested,  we  have  one 
undoubted  epi«:tle  remaining;  which,  though  a  short 
performance,  contains  nearly  40  clear  allusions  to  the 
books  of  the  New  Testament.  This  is  strong  evidence 
of  the  respect  which  was  paid  to  them  by  Christians  of 
that  age.  Aniongst  these, .  although  the  writings  of  St 
Paul  are  more  frequently  used  by  Polycarp  than  other 
paits  of  scripture,  there  are  copious  allusions  to  the  gos- 
pel of  St  Matthew,  some  to  passages  found  in  the  gospels 
both  of  Matthew  and  Luke,  and  some  which  more 
nearly  resemble  the  words  in  Luke. 

He  thus  fixes  the  authority  of  the  Lord^s  Prayer,  aad 
the  use  of  it  among  Christians.     If,  therefore,  we  pray 
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iTie  Lord  io  forgive  tM,  we  ought  also  to  forgive.  And 
again,  With  supplication  beseeching  the  all-seeing  God 
not  to  lead  us  into  temptation. 

In  another  place,  be  quotes  the  words  of  our  Lord : 
^'  But  remembering  what  the  Lord  said,  teaching, 
Judge  not,  that  ye  be  not  judged.  Forgive,  and  ye 
shall  be  forgiven  \  be  ye  merciful,  that  ye  may  obtain 
mercy  \  with  what  measure  ye  mete,  it  shall  be  mea- 
sured to  you  again*/'     Supposing  Polycarp  to  have 

▼tit.  I.  L  2.  had  these  words  from  the  books  in  which  we  now  find 

^'  7'  them,  it  is  manifest  that  these  books  were  considered 

by  i)im,  and  by  his  readers,  as  he  thought,  as  authen* 
tic  accounts  of  Christ's  discourses  \  and  that  this  point 
was  incontestable. 

He  quotes  al^o  the  following  books,  the  first  of  which 
he  ascribes  to  St  Paul :  i  Corinthians,  Ephesians,  Phi- 
lippians,  i  and  2  Thessalonians  ^  and  makes  evident 
references  to  others,  particularly  to  Acts,  Romans,  2 
Corinthians,  Galatiaus,  i  Timothy,  2  Timothy,  i  Peter, 
1  John. 

Of  Ignatius.  Ignatius,  as  it  is  testified  by  ancient  Christian  wri- 
ters, became  bishop  of  Antioch  about  37  years  after 
Christ's  ascension  \  and  therefore,  from  bis  time,  and 
place,  and  station,  it  is  probable  that  he  had  known  and 
conversed  with  many  of  the  apostles.  Epistles  of  Ig- 
natius are  referred  to  by  Polycarp  his  contemporary. 
Passages,  found  in  the  epistles  now  extant  under  his 
name,  are  quoted  by  Irenaeus,  A.  D.  187,  by  Origen, 
A.  D.  230  \  and  the  occasion  of  writing  them  is  fully 
explained  by  Eusebius  and  Jerome.  What  are  called 
the  smaller  epistles  of  Ignatius  are  generally  reckoned 
ihe  same  which  were  read  by  Irenseus,  Origen,  and 
Eusebius. 

They  are  admitted  as  genuine  by  Vossius,  and  have 
been  proved  to  be  so  by  Bishop  Pearson  with  a  force  of 
argument  which  seems  to  admit  of  no  reply.  In  these 
epistles  are  undoubted  allusions  to  Matt.  iii.  15.  xi.  16. 
to  John  iii.  8  ;  and  their  venerable  author,  who  often 
speaks  uf  St  Paul  in  terms  of  tlie  highest  re.spect,  once 
104      quotes  his  epistle  to  the  Ephesians  by  name. 

Of  Hennas.  Near  the  conclusion  of  the  epistle  to  the  Romans, 
St  Paul,  amongst  others,  sends  the  following  salutation : 
— *  Salute  Asyncritus,  Phlegon,  Htrmas^  Patrobns, 
Hermes,  and  the  brethren  which  are  with  them."  Of 
Hermas,  who  appears  in  this  catalogue  of  Roman  Chri- 
stians as  contemporary  with  St  Paul,  there  is  a  book 
still  renuiining,  the  authenticity  of  which  cannot  be 
disputed.  It  is  called  the  Shepherd^  or  Pastor  of  Her^ 
mas.  Its  antiquity  is  incontestable,  from  the  quotations 
of  it  in  Irenseus,  A.  D.  178,  Clement  of  Alexandria, 
A.  D.  194,  Tertullian,  A.  D.  200,  Origen,  A.  D. 
230.  The  notes  of  time  extant  in  the  epistle  itself  agree 
with  its  title,  and  with  the  testimonies  concerning  it, 
which  intimate  that  it  was  %vritten  during  the  lifetime 
of  Clement.  In  this  piece  are  tacit  allusions  to  St 
Matthew's,  St  Luke's,  and  St  John's  gospels  ;  that  is 
to  say,  there  are  applications  of  thoughts  and  expres- 


sions found  in  these  gospels,  without  citing  the  place  or 
writers  from  which  they  were  taken.  In  this  form  ap- 
pear in  Hennas  the  confessing  and  denying  of  Christ  f  ; 
the  parable  of  the  seed  sown  X  ;  the  comparison  of 
Christ's  disciples  to  little  children  ^  the  saying,  **  he 
that  putteth  away  his  wife,  and  marrieth  another,  com- 
mitteth  adultery  $  }"  the  singular  expression,  **  having 
received  all  power  from  his  Father,"  is  probably  an  allu- 
6-' on  to  Matt,  xxviii.  18.  and  Christ  being  the  **  gate," 
or  only  way  of  coming  *'  to  God,"  is  a  plain  allusion  to 
John  xiv.  6.  X.  7.  9.  There  is  also  a  probable  allusion 
to  Acts  V.  32. 

The  Shepherd  of  Hermas  has  been  considered  as  a 
fanciful  performance.  This,  however,  is  of  no  import- 
ance in  the  present  case.  We  only  adduce  it  as  evi- 
dence that  the  books  to  which  it  frequently  alludes  ex- 
isted  in  the  first  century  j  and  for  this  purpose  it  is  sa- 
tisfactory, as  its  authenticity  has  never  been  questioned. 
However  absurd  opinions  a  man  may  entertain,  while 
ho  retains  his  understanding  his  testimony  to  a  mat- 
ter of  fact  will  still  he  received  in  any  court  of  justice. 

A.  D.  96,  we  are  in  possession  of  an  epistle  written 
by  Clement  bishop  of  Rome,  whom  ancient  writers,  with- 
out any  scruple,  assert  to  have  been  the  Clement  whom 
St  Paul  mentions  Philippians  iv.  3.  **  with  Clement  al- 
so, and  other  my  fellow  labourers,  whose  names  are  in 
the  book  of  life."  This  epistle  is  spoken  of  by  the  an- 
cients as  an  epistle  acknowledged  by  all ;  and,  as  Ire- 
nseus well  represents  its  value,  **  written  by  Clement,  who 
had  seen  the  blessed  apostles  and  conversed  with  them, 
who  had  the  preaching  of  the  apostles  still  sounding  in 
his  ears,  and  their  traditions  before  his  eyes."  It  is  ad* 
dressed  to  the  church  of  Corinth  ^  and  what  alone  may 
seem  a  decisive  proof  of  its  authenticity,  Dionysius  bi- 
shop of  Corinth,  about  the  year  170,  i.  e.  about  80  or 
90  years  after  the  epistle  was  written,  bears  witness, 
"  that  it  had  been  usually  read  in  that  church  from  an- 
cient times."  This  epistle  affords  amongst  others,  the 
following  valuable  passages  :  '^  Especially  remembering 
the  words  of  the  Lord  Jesus,  which  he  spake,  teaching 
gentleness  and  long-suflering  ;  for  thus  he  said  (t),  Be 
ye  merciful,  that  ye  may  obtain  mercy  j  forgive,  that  it 
may  be  forgiven  unto  you^  as  you  do,  so  shall  it  be  done 
unto  you  ;  as  you  give,  so  shall  it  be  given  unto  you  3 
as  ye  judge,  so  shall  ye  be  judged  ^  as  ye  shew  kindness, 
so  shall  kindness  be  shewn  unto  you  ^  with  what  nic  asure 
ye  mete,  with  the  same  it  shall  be  measured  to  you.  By 
this  command,  and  by  these  rules,  let  us  establish  our- 
selves, that  we  may  always  walk  obediently  to  his  holy 
words." 

Again,  **  Remember  the  words  of  the  Lord  Jesus, 
for  he  said,  Wo  to  that  man  by  whom  nfl't-nces  come; 
it  wei*e  better  for  him  that  he  had  not  been  born,  than 
that  he  should  offend  oue  of  my  elect  j  it  were  better 
for  him  that  a  millstone  should  be  tied  about  his  neck, 
and  that  he  should  be  drowned  in  the  sea,  than  that  he 
should  offend  one  of  my  little  ones  (u)." 

He 
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(t)  '^  Blessed  are  the  merciful,  for  they  shall  obtain  mercy,"  Matt.  v.  7.  *'  Forgive,  and  ye  shall  be  forgiven; 
give,  and  it  shall  be  given  unto  you,"  Luke  vi.  37,  38.  '*  Judge  not,  that  ye  be  not  judged  ;  ior  with  what  judge- 
ment ye  judge,  ye  shall  be  judged,  and  with  what  measure  ye  mete,  it  shall  he  measured  to  you  again,"  Matt.  vii.  2. 

(u)  Matt,  xviii.  6.  *'  But  whoso  shall  offend  one  of  these  little  ones  which  believe  in  me,  it  were  better  for  him 
that  a  millstone  were  hanged  about  his  neck,  and  that  he  were  cast  into  the  sea."     The  latter  part  of  the  passage 
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Scriptore.  He  ascribes  the  first  epistle  to  the  Corinthians  to  Paul, 
*  V  '  and  make  snch  allusions  to  the  following  books  as  are 
BufBcient  to  shew  that  he  had  seen  and  read  them :  Acts, 
Honians,  2  Corinthians,  Galatians,  Ephesians,  Philip- 
pians,  Colossians,  i  Thessalonlans,  i  Timothy,  2  Timo- 
thy, Titus,  I  Peter,  2  Peter. 

It  may  be  said,  as  Clement  has  not  mentioned  the 
books  by  name  from  which  we  asjicrt  these  allusions  or 
references  are  made,  it  is  uncertain  whether  he  refers  to 
any  books,  or  whether  he  received  these  expressions  from 
the  discourses  and  conversation  of  the  apostles.  Mr 
Paley  has  given  a  very  satisfactory  answer  to  this  objec- 
tion :  1st,  That  Clement,  in  the  very  same  manner, 
namely,  without  any  mark  of  reference,  uses  a  passage 
*Chmp.  L  now  found  in  the  epistle  to  the  Romans*^  which  pas- 
*9*  SAg^9  from  the  peculiarity  of  the  ^vords  that  compose  it» 

and  from  their  order,  it  is  manifest  that  he  must  have 
taken  from  the  epistle.  The  same  remark  may  be  ap- 
plied to  some  very  singular  sentiments  in  the  epistle  to 
the  Hebrews,  Secondly,  That  there  arc  many  sentences 
of  St  PaoPs  first  epistle  to  the  Corinthians,  to  be  found 
in  ClementN  epistle,  without  any  sign  of  quotation,  which 
yet  certainly  are  quotations  ;  because  it  appears  that 
Clement  liad  St  PauPs  epistle  before  him  *,  for  in  one 
place  he  mentions  it  iu  terms  too  express  to  leave  us  in 
any  doubt.  '*  Take  into  your  hands  the  epistle  of  the 
blessed  apostle  Paul.*'  Thirdly,  That  this  method  of 
adopting  words  of  scripture,  without  reference  or  ac- 
knowledgement, was  a  method  in  general  use  amongst 
the  most  ancient  Christian  writers.  These  analogies 
no  only  repel  the  objection,  but  cast  the  presumption 
on  the  other  side ;  and  afibrd  a  considerable  degi-ee  of 
positive  proof,  that  the  words  in  question  have  been 
borrowed  from  the  places  of  scripture  in  which  we  now 
find  them.  But  take  it,  if  you  will,  the  other  way,  that 
Clement  had  heard  these  words  from  the  apostles  or  first 
teachers  of  Christianity  *,  with  respect  to  the  precise 
point  of  our  argument,  viz.  that  the  scriptures  contain 
what  the  apostles  taught,  this  supposition  may  serve  al- 
most as  well. 

tVe  have  now  traced  the  evidence  to  the  times  of  the 
*  apostles  ^  but  we  have  not  been  anxious  to  draw  it  out 

to  a  great  length,  by  introducing  every  thing.     On  the 
contrary,  we  have  been  careful  to  render  it  as  concise 
as  possible,  that  its  force  might  be  discerned  at  a  glance* 
The  evidence  which  has  been  stated  is  of  two  kinds. 
Till  the  time  of  Justin  Martyr  and  Irenseus  it  consists 
chiefly  of  allusions,  references  and  expressions,  borrow- 
ed from  the  books  of  the  New  Testament,  without  men- 
tioning them  by  name.     After  the  time  of  Irenseus  it 
became  usual  to  cite  the  sacred  books,  and  mention  th« 
,      authors  from  whom  the  citations  were  taken. 
The  aUa-        ^^^  ^^^  species  of  evidence  will  perhapa  appear  to 
■foni  and     some  exceptionable  >  but  it  must  be  remembered   that 
references   it  ^as  usual  among  the  ancient  Christians  as  well  as 
1?  T*  ^*^  Jews  to  adopt  the  expressions  of  scripture  without  nam- 
by  the  fint  '^^S  ^^®  authors.     Why  they  did  so  it  is  uot  necessary 
Chiistiai^    to  inquire.     The  only  point  of  importance  to  be  deter- 

writen       mined  is,  whether  those  references  are  a  sufficient  proof 
prove  that 
it  entted 
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of  the  existence  of  the  books  to-  which  they  allude  I  Scnptui 
This,  we  presume,  will  not  be  denied  j  especially  in  the 
present  age,  when  it  is  so  common  to  charge  an  author 
with  plagiarism  if  he  happen  to  fall  upon  the  same  traia 
of  ideas,  or  express  himself  in  a  similar  manner  with  au- 
thors who  have  written  before  him.  We  may  farther 
affirm,  that  these  tacit  references  afibrd  a  complete  proof 
that  those  ancient  writers  had  no  intention  of  imposing^ 
a  forgery  upon  the  world.  They  prove  the  *  existence 
of  the  Christian  religion  and  of  the  apostolical  writings,, 
without  showing  any  suspicious  earnestness  that  mea 
should  believe  them.  Had  these  books  been  forged, 
those  who  wished  to  pass  them  upon  the  world  would 
have  been  at  more  pains  than  the  first  Christians  were, 
to  prove  their  authenticity.  They  acted  the  part  of 
honest  men  ;  they  believed  them  themselves,  and  they> 
never  imagined  that  others  would  suspect  their  truth. 

It  is  a  consideration  of  great  importance,  in  review- 
ing the  evidence,  which  has  been  now  stated,  that  the 
witnesses  lived  in  Jifierent  countries^  Clemens  flourish- 
ed at  Rome,  Polycarp  at  Smyrna,  Justin  Martyr  in  Sy- 
ria, Irenaeus  in  France,  Tertullian  at  Carthage,  Origen 
at  Alexandria,  and  Eusebius  at  Ca^area.  This  proves, 
tliat  the  books  of  the  New  Testament  were  equally  well 
known  in  distant  countries  by  men  who  had  no  inter- 
course with  one  anotlier. 

The  same  thing  is  proved  by  testimonies  if  possible  Testim'o- 
less  exceptionable.     The  ancient  heretics,  whose  opi-  "i^*  ^^  ^^ 
nions  were  sometimes  grosser  and  more  impious  thaji^^^^** 
those  which  any  modern  sectary  has  ventured  to  broach,, 
and  whose  zeal  in  the  propagation  of  them  equalled  that 
of  the  most  flaming  enthusiast  of  the  last  century,  never 
called  in  question  the  authenticity  of  the  books  of  the 
New  Testament.     W^hen  they  met  with  any  passage  ia 
the  gospels  or  epistles  which   they  could  not  reconcile 
to  their  own  heretical  notions,  they  either  erased  it,  or 
denied  that  the  author  was  inspired  ;  but  they  nowhere 
contend  that  the  book  ia  which  it  stood  was  not  writ- 
ten by  the  apostle  or  evangelist  whose  name  it  bore 
Eusebius  relates,   that  the  Ebionites  rejected  all   th>s 
epistles  of  Paul,  and  called  him  an  apostate,  because  he 
departed  from  the  Levitical  law  ;  and  they  adopted  aa 
tlieir  rule  of  faith  the  gospel  of  St  Matthew,  though  in- 
deed they  greatly  corrupted  it.     This  proves  therefore 
that  the  gospel  according  to  Matthew  was  then  publish-* 
ed,  and  that  St  PauPs  epistles  were  then  known. 

Of  the  heretics  who  erased,  or  altered  passages  to 
make  the  Scriptures  agree  with  their  doctrines,  we  may 
produce  Marcion  as  an  instance^  who  lived  in  the  be- 
ginning of  the  second  centory.  He  lived  in  an  age 
when  he  could  have  easily  discovered  if  the  writings  of 
the  New  Testament  bad  been  forged  ^  and  as  he  was 
much  incensed  against  the  orthodox  party,  if  such  a  for- 
gery had  been  committed,  unquestionably  he  would  not 
have  failed  to  make  the  discovery,  as  it  would  have  af-^ 
forded  the  roost  ample  means  of  revenge  and  triumph, 
and  enabled  him  to  establish  his  own  opinions  with  less 
difficulty..  But  his  whok  conduct  shows  clearly,  that 
he  believed  the  writings  of  the  New  Testament  to  be 

authentic. 


in  Clement  agrees  more  exactly  with  Luke  xvii.  2.     **  It  were  hetter  fbr  him  that  a  millstoiie  were  hanged  ahosl 
his  neck,  and  he  cast  into  the  sea^  than  that  he  should,  ofl^d  one  of  these  little  onesJ' 
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Scripttnv.  autlientic.  ''Hie  daicl  that  tbe  gospel  according  to  St 
Matthew,  tbe  epUtle  to  the  Hebrews,  i?itli  those  of  St 
Peter  and  St  James,  as  well  as  the  Old  Testament  in 
general,  W(  re  writings  not  for  Christians  but  for  Jews. 
He  published  a  new  edition  of  the  gospel  according  to 
Luke,  and  the  Brst  ten  epistles  of  Paul ;  in  which  it  has 
been  aHirmed  by  Epipfaanios,  that  he  altered  ever?  pas« 
sage  that  contradicted  his  own  opinions  :  but  as  many 
of  these  alterations  are  what  modern  critics  calls  vur-ious 
rearfirjgSf  thoogh  we  receive  the  testimony  of  Epipha- 
nius,  we  must  not  rely  upon  his  opinion  (x).  Hence  it 
is  evident  that  the  books  of  tlie  New  Testament  above 
itteutiened  did  then  exist,  and  were  acknowledged  to  be 
the  works  of  the  authoi-s  whose  names  they  bear. 

Dr  Lardner  in  his  General  Review,  turns  np  this 
head  of  evidence  in  the  following  words  :  ♦•  Noetns, 
Paul  of  Bamnsata,  Sabellius,  Marccllus,  PhotinuS,  the 
Novatians,  Donatists,  Mauicheans  (y),  Priscillanists, 
beside  Artemon,  the  Audians,  the  Arians,  and  divers 
others,  all  received  most  or  all  the  same  books  of  the 
New  Testament  which  the  Catholics  received ;  and 
agreed  in  a  like  respect  for  them  as  writ  by  apostles  or 
their  disciples  and  companions." 

Celsus  and  Porpliyrj'>  bath  enemies  of  the  Christian 
religion,  are  powerful  witnesses  for  the  antiquity  of  the 

Meathens.    New  Testament.    Celsus,  who  lived  towards  the  end  of 

the  second  century,  not   only   mentions  by  name,  but 

quotes  passages  from  the  books  of  the  New  Testament : 

and  that  the   books  to  which  he  refers  were  no  other 

,o«       than  our  present  gospels,  is  evident  from  the  allusions  to 

Of  Celsu«.  various  passages  still  found  in  them.  Celsus  takes  notice 
of  the  genealogies,  which  fixes  two  of  these  gospels  j  of 
the  precepts.  Resist  not  him  that  injares  yon,  and.  If  a 
man  strike  thee  on  the  one  cheek,  offer  to  him  the  other 
also  9  of  the  woes  denounced  by  Christ  *,  of  his  predic- 
tions ^  of  his  saying,  that  it  is  impossible  to  serve  two 
masters  •,  of  the  purple  robe,  tbe  crown  of  thorns,  and 
the  reed  which  was  put  into  the  hand  of  Jesus  j  of  the 
blood  that  flowed  from  his  body  upon  the  cross,  a  cir- 
cumstance which  is  recorded  only  by  John  ;  and  (what 
is  i7istar  omnium  for  the  purpose  for  which  we  produce 
it)  of  the  difference  in  the  accounts  given  of  the  resur- 
rection by  the  evangelists,  some  mentioning  two  angels 
at  the  sepulchre,  others  only  one. 

It  is  extremelv  material  to  remark,  that  Celsus  not 
only  perpetually  referred  to  the  accounts  of  Christ  con- 
tained in  the  four  gospels,  but  that   he  referred  to  no 
other  accounts  ;  that  he  founded  none  of  his  objections 
^to  Christianity  on  any  thing  delivered  in  spurious  gos- 

1 10       pels. 
Of  Porphy-     The  testimony  of  Porphyry  is  still  more  important 
^'  than  that  of  Celsus.     He  was  bwn  in  the  year  213,  of 

Tyrian  origin.  Unfortunately  for  the  present  age, 
says  Michaelis,  the  mistaken  zeal  of  the  Chrisitian  em- 
perors has  banished  his  writings  from  tbe  world  •,  and 
every  real  friend  of  our  religion  would  gladly  give  tbe 
works  of  one  of  the  pious  fathers  to  rescue  those  of  Por- 
phyry from  the  flames.  But  Mr  Marsh,  tbe  learned 
and  judicious  translator  of  Michaelis,  relates,  that,  ac- 
cording to  the  accounts  of  Isaac  Vosslus,  a  manuscript 


of  the  works  of  Porphyry  is  preserved  in  the  Medicean  %cx\^\ 
library  at  Florence,  but  kept  so  secret  that  no  one  is  ^"""V^ 
permitted  to  see  it.  Jt  is  universally  allowed,  that  Por- 
phyry is  the  most  sensible,  as  well  as  the  ni(»st  severe, 
ndverhary  of  the  Christian  religion  timt  antiquity  can 
produce.  lie  was  veracd  not  only  in  history,  but  aUo 
in  philosophy  and  politics.  His  acquaintance  with  the 
Christians  was  not  c>>nBned  to  a  »inslp  count rv  ;  for  he* 
bad  conversed  with  them  in  Tyre,  in  Sicily,  and  in 
Rome.  Enabled  by  his  birth  to  study  the  Syriac  as 
well  :is  the  Greek  authors,  he  was  of  all  the  adversaries 
to  the  Christian  religion  the  best  qualified  to  inquire  in- 
to the  authenticity  of  the  sacred  writiH^rs.  He  possi  sseU 
therefore  every  advantage  which  natural  abilities  or  a 
scientific  education  could  afford  to  discover  ulietlicr  the 
New  Testament  was  a  genuine  work  oftheujKJstles  and 
evangelists,  or  whether  it  was  imposed  upon  the  world 
after  the  decease  of  its  pretended  authors,  iiut  no  trace 
of  this  suspicion  is  anywhere  to  be  found  in  bin  writings* 
In  the  fragments  which  still  renuiin,  mention  is  made  of 
the  gospels  of  St  Matthew,  St  Mark,  and  St  John,  the 
Acts  of  the  Apostles,  and  the  epistle  to  the  Galatians  ; 
and  it  dearly  appears  from  the  very  objections  of  Por- 
phyry, that  the  books  to  which  he  alludes  were  the  same 
which  we  possess  at  present.  Thus  he  objects  to  the 
repetition  of  a  generation  in  St  IVlatthewN  genealogy  ; 
to  Mattliew^s  call;  to  the  quotation  of  a  text  from 
Isaiah,  which  is  found  in  a  |>salm  ascribed  to  Asaph  \  to 
the  calling  of  the  lake  of  Tiberias  a  sea  \  to  tbe'expres- 
sion  in  St  Matthew,  '*  the  abomination  of  dcholation  *,'^ 
to  the  variation  in  Matthew  and  Mark  upon  the  text 
"  the  voice  of  one  crying  iq  the  wilderness,"  Matthew 
quoting  it  from  Isaias,  Mark  from  the  prophets;  to  John^a 
application  of  the  term  ITord;  to  Christ's  chani/e  of  in- 
tention about  going  up  to  the  feast  of  tabernacles  (John 
vii.  8.)  J  to  the  judgment  denounced  by  St  Peter  upon 
Ananias  and  Sapphira,  which  be  calls  an  imprecation  of 
death.  ' 

The  instances  here  allei^ed  serve  in  some  measure  to 
show  the  nature  of  Porphyry's  objections,  and  prove 
that  Porphyry  had  read  the  gospels  with  that  sort  of 
attention  which  a  writer  would  employ  who  regarded 
them  as  the  despositaries  of  the  religion  which  he  at- 
tacked. Beside  these  specifications,  there  exists  in  the 
writings  of  ancient  Christians  general  evidence,  that  the 
places  of  Scripture,  upon  which  Porphyry  bad  made  re- 
marks, were  very  numerous. 

The  internal  evidence  to  prove  the  authenticitv  of.  .5" 
the  New  Testament  const  ts  ol  two  part** :  1  lie  nature  city  oft 
of  the  style,  and  the  coincidence  of  the  New  Testament  New  Ti 
with  the  historv  of  the  times.  •umeni 

The  style  of  the  New  Testament  is  singidar,  and  ^.^^^^ 
differs  very  widely  from  the  style  of  classical  authom.   It  ^^  ^,j__ 
is  full  of  Hebraisms  and  Syriasms;  a  circumstance  which  dciicc. 
pious  ignorance  has  considered  as  a  fault,  and   which,        '14 
even  so  late  as  tlw    present  century,   it   has  attempted  ^*^*  ^' 
to  remove;    not  knowing  that  these  very    deviations*'** 
from  Grecian  purity  afford  the  8tron«»est  presumption  in 
its  favour :  for  they  pixwe  that  t/w  New  Tvstumint  u*ag 
written  by  men  nf  Hebrew  origin ^  and  is  therefore  a  pro- 

duction 


(x")   Dr  Loeffer  has  written  a  learned  dissertation  to  XTo^e  that  Marcion  did  not  corrupt  the  sacred  writings. 
(y)  This  must  be  with  an  exception,  however,  of  Faustus,  who  lived  so  late  as  the  year  384. 
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Auction  bfthejirst  cenlimj.  After  the  <leuth  of  the  firtt 
Jewish  converts,  few  of  the  Jews  turned  preachers  of 
the  gospel ;  the  Christians  were  generally  ignorant  of 
Hebrew,  and  consequently  could  not  write  in  the  style 
of  the  New  Testament.  After  the  destruction  of  Je- 
rusalem and  the  dispersion  of  the  Jews,  their  language 
knust  have  been  blended  with  that  of  other  nations,  and 
their  vernacular  phraseology  almost  entirely  lost.  The 
language  of  the  early  fathers,  though  not  always  the 
purest  classic  Greek,  has  no  resemblance  to  that  of  the 
rs^ew  Testament,  not  even  excepting  the  works  of  the 
few  who  had  a  knowledge  of  the  Hebrew;  as  Origen, 
Epiphanins,  and  Justin  Martyr,  the  last  of  whom  being 
ft  native  of  Palestine,  might  have  written  in  a  style 
similar  to  that  of  the  New  Testament,  had  such  a  istyle 
then  prevailed.  He  that  suspects  the  New  Testament 
lo  be  the  forgery  of  a  more  recent  period,  ought  to  pro- 
duce some  person  who  has  employed  a  similar  diction  \ 
but  those  who  arc  conversant  with  eastern  writings 
know  ttell  that  a  foreigner,  who  has  not  been  accustom- 
cd  to  eastern  manners  and  modes  of  thinking  from  his 
infancy,  can  never  imitate  with  success  the  oriental  style, 
much  less  forge  a  history  or  an  epistle  which  contains  a 
thousand  incidental  allusions,  which  nothing  but  truth 
could  suggest.  To  imitate  closely  the  style  of  the  New 
Testament  is  even  more  difficult  than  to  imitate  that  of 
any  other  oriental  book;  for  there  is  not  a  single  author, 
even  among  the  Jews  themselves,  since  the  destruction 
of  Jerusalem,  that  has  composed  in  a  style  in  the  least 
degree  like  it  (z). 

But  though  the  books  in  the  New  Testament  bear  so 
close  a  resemblance  in  idiom,  there  is  a  diversity  of  style 
which  shows  them  to  be  the  work  of  different  persons. 
"Whoever  reads  with  attention  the  epistles  of  Paul,  must 
be  convinced  that  they  were  all  written  by  the  same 
author.  An  equal  degree  of  similarity  is  to  be  found 
between  the  gospel  and  ist  epistle  of  John.  The  wri- 
tings of  St  John  and  8t  Paul  exhibit  marks  of  an  ori- 
ginal genius  which  no  imitation  can  ever  attain.  The 
character  of  Paul  as  a  writer  is  drawn  with  great  judge- 
ment by  Michaelis  :  "  His  mind  overflows  with  senti- 
ment, yet  he  never  loses  sight  of  his  principal  object, 
but  hurried  on  by  the  rapidity  of  thotight,  discloses  fre- 
quently in  the  middle  a  conclusion  to  be  made  only  at 
the  end.  To  a  profound  knowledge  of  the  Old  Testa- 
ment he  joins  the  acuteness  of  philosophical  wisdom, 
which  he  di^^plays  in  applying  and  expounding  the  sa- 
cred writings;  and  his  expfanations  are  therefore  some- 
times so  new  and  nnexpected,  that  superficial  observers 
might  be  tempted  to  suppose  them  erroneous.  The  fire 
of  his  genius,  and  his  inattention  to  style,  occasion  fre- 
quently a  twofold  obscurity,  he  being  often  too  concise 
to  be  understood  except  by  those  to  whom  he  immedi- 
ately wrote,  and  not  seldom  on  the  other  hand  so  fall 
of  his  subject,  as  to  produce  long  and  difncult  parenthe- 
ses, and  a  repetition  of  the  same  word  even  in  dtflferent 
senses.  With  a  talent  for  irony  and  satire,  he  unites 
the  most  refined  sensibility,  and  tempers  the  severity  of 
bis^  censures  by  expressions  of  tenderness  and  alTcction; 
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nor  does  he  ever  forget  iit  the  Vehemence  of  his  :^.cal  Scimturr. 
the  rules  of  modesty  and  decorum.  He  is  a  writer,  in  <— ^  ■  ■  ■■> 
short,  of  so  singular  and  wonderful  a  composition,  that 
it  would  be  difficult  to  find  a  rival.  That  truly  sensi- 
ble and  sagacious  philosopher  Locke  was  of  the  same 
opinion,  and  contended  that  St  Paul  was  without  an 
equal." 

Poems  have  been  forged  and  ascribed  to  former  ages 
with  some  success.  Philosophical  treatises  might  be  in- 
vented which  it  would  be  difficult  to  detect ;  but  there 
is  not  a  single  instance  on  record  where  an  attempt  has 
been  made  to  forge  a  history  or  a  long  epistle,  where 
the  fraud  has  not  been  either  fully  proved,  or  rendered 
so  suspicious  that  feW  are  weak  enough  to  believe  lU 
Whoever  attempts  to  forge  a  history  or  an  epistle  in  the 
name  of  an  ancient  author,  will  be  in  great  danger  of 
contradicting  the  history  or  the  manners  of  that  age^ 
especially  if  he  relate  events  which  are  not  mentioned 
in  general  history,  but  such  as  refer  to  a  single  city,  sect, 
religion,  or  school. 

The  difficulty  of  forging  such  histories  as  the  go.epcls^ 
and  such  epistles  as  those  of  Paul,  cannot  be  overcome 
by  all  the  genius,  learning,  and  industry,  of  any  in- 
dividual or  society  of  men  that  ever  lived.  They  con- 
tain a  purer  system  of  ethics  than  all  the  ancient  philo- 
sophers could  invent  \  They  discover  a  candour  and  mo- 
desty unexampled  :  They  exhibit  an  originality  in  the 
character  of  Jesus,  and  yet  such  a  consistency  as  the 
imagination  of  our  best  poets  has  never  reached.  Now 
it  is  a  very  remarkable  circumstance,  that  histories  writ- 
ten by  four  different  men  should  preserve  such  dignity 
and  consistency,  thongh  frequently  relating  dilTercnt  ac- 
tions of  JesuS)  and  descending  to  the  most  minute  cir- 
cumstances in  his  life.  The  scene  of  action  is  too  ex- 
tensive, und  the  agreement  of  facts  with  the  state  of  tin: 
times  as  represented  by  other  historians  is  too  close,  to 
admit  the  possibility  of  forgery. 

The  scene  of  action  is  not  confined  to  one  country, 
it  is  successively  laid  in  the  greatest  cities  of  the  Roman 
empire ;  in  Rome,  in  Antioch,  in  Corinth,  in  Athens, 
as  well  as  in  Jerusalem  and  the  land  of  Palestine.  In- 
numerable allusions  are  made  to  the  manners  and  opi- 
nions of  the  Greeks,  the  Romans,  and  the  Jews ;  and 
respecting  the  Jews,  they  extend  even  to  the  ti'ifles  and 
follies  of  their  schools.  Yet  after  the  strictest  examina- 
tion, the  New  Testament  will  be  found  to  have  a  won- 
derful coincidence  and  harmony  fvith  Josephus,  the 
principal  historian  of  these  times,  and  an  enemy  of  Chri- 
stianity. 

It  has  been  a  question  who  the  soldiers  were  who  are  And  from 
said  in  the  gospel  of  Luke  to  have  addressed  John  the  remarkable 
Baptist  in  these  words,   JFhnt  shall  ive  do  .*  An  answer  "istancet  of 
to  this  question   may  be  found  in  Josephus  *.     Herod  c<»n«^idence 
the  tetrarch  of  Galilee  was  engaged  in  a  war  with  his  j^^^h ", 
father-in-law  Aretas,  a  petty  king  in  Arabia  Petreea,  at  and  the* 
the  very  time  that  John   was  preaching  in  the  wilder-  New  Tet^ 
ness ;  and  the  road  from  Galilee  to  Arabia  running ^""^"^ 
through  that  wildernes,  the  soldiers  on  their  march  had  i-u^t"'-?^' 
this  interview  with  the  Baptist.   A  coincidence  like  this,  cap.  c. 

which  sect  r,  a. 


(z)  The  style  of  Clemens  Romanus  may  perhaps  be  an  exception.  By  many  eminent  critics  it  has  been 
thought  so  like  to  that  of  the  epistle  to  the  Hebrews,  as  to  give  room  for  the  opinion  that  Clemens  either  was  the 
author  of  that  epistle,  or  was  the  person  who  translated  it  from  the  Syro-Cbaldaic  language,  in  which  it  was  origi* 
nally  composed. 
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Seripiure   which  Las  been  oveilooked  by  til  the  commcDUUm, 
would  not  probably  be  attended  to  in  a  forgery. 

Another  instance  of  an  agreement  no  less  remarkable 
we  shall  quote  from  the  valuable  work  of  Michaelis. 
It  has  been  a  question  of  some  difficulty  among  the 
learned,  who  was  the  Ananias  who  commanded  St  Paul 
to  be  smitten  on  the  mouth  when  he  was  making  his 
defence  before  the  council  in  Jerusalem  *•  Krebs,  in 
xxuk  i — 3.  ]|^  remarks  taken  from  Josephus,  has  shown  him  to  have 
been  the  son  of  Nebedeni.  But  if  so,  how  can  it  be 
reconciled  with  chronology,  that  Ananias  was,  at  that 
time,  called  hiith  priest,  when  it  is  certain  from  Jose- 
phus  that  the  time  of  his  holding  that  office  was  much 
earlier  ?  And  how  comes  it  to  pass  that  St  Paul  says, 
**  I  wist  not,  brethren,  that  he  was  the  high-priest  P** 
The  sacerdotal  garb  must  have  discovered  who  he  was : 
a  jest  would  have  ill-suited  the  gravity  of  a  tribunal  ^ 
and  a  falsehood  is  inconsistent  with  the  character  of  St 
Paul. 

All  these  difficulties  vanish  as  soon  as  we  examine  the 
(ipecial  history  of  that  period  :  **  Ananias  the  son  of  Ne- 
bedeni was  high  priest  at  the  time  that  Helena  qneen 
of  Adiabene  supplied  the  Jews  with  com  fiom  Egypt 
during  the  famine  which  took  place  in  the  fourth  year 
of  Claudius,  mentioned  in  the  eleventh  chapter  of  the 
Acts.  St  Paul  therefore,  who  took  a  journey  to  Jeru- 
salem at  that  period,  could  not  have  been  ignorant  of 
the  elevation  of  Ananias  to  that  dignity.  Soon  after 
the  holding  of  the  first  council,  as  it  is  called,  at  Jem- 
salem,  Ananias  was  dispossessed  of  bis  office,  in  conse- 
quence of  certain  acts  of  violence  between  the  Samari- 
tans and  the  Jews,  and  sent  prisoner  to  Rome }  hot  being 
afterwards  released,  he  returned  to  Jerusalem.  Now  from 
that  period  he  could  not  be  called  high  priest  in  the  pro- 
per sense  of  the  word,  though  Josephus  has  sometimes 
given  him  the  title  of  «(;^i(tvf » taken  in  the  more  exten- 
sive meaning  of  a  priest  who  had  a  seat  and  voice  in 
the  Sanhedrim  j  and  Jonathan,  though  we  are  not  ac- 
quainted with  the  circumstances  of  bis  elevation,  had 
been  raised  in  the  mean  time  to  the  supreme  dignity  in 
the  Jewish  church.  Between  the  death  of  Jonathan, 
who  was  murdered  by  order  of  Felix,  and  the  high- 
priesthood  of  Ismael,'who  was  invested  with  that  dignity 
by  Agrippa,  elapsed  an  interval  during  which  the  sa- 
cerdotal office  was  vacant  Now  it  happened  precisely 
in  this  interval  that  St  Paul  was  apprehended  in  Jerusa- 
lem :  and,  the  Sanhedrim  being  destitute  of  a  president, 
he  undertook  of  his  own  authority  the  discharge  of  that 
office,  which  he  executed  with  the  greatest  tyranny. 
It  is  possible  therefore  that  St  Paul,  who  had  been  on- 
ly a  few  days  in  Jerusalem,  might  be  ignorant  that  A- 
nanias,  who  had  been  dispossessed  of  the  priesthood,  had 
taken  upon  himself  a  trust  to  which  he  was  not  entitled } 
he  might  therefore  very  naturally  exclaim,  *  I  wist  not, 
brethren,  that  he  was  the  high-priest  !*  Admitting  him 
on  the  other  hand  to  have  been  acquainted  with  the 
fact,  the  expression  must  be  considered  as  an  indirect 
reproof,  and  a  tacit  refusal  to  recognize  usurped  au- 
thority." 

Could  such  a  correspondence  as  this  subsist  between 
truth  and  falsehood,  between  a  forgery  and  an  authen- 
tic history  ?  or  Is  it  credible  that  these  events  could  be 
related  by  any  person  but  a  contemporary  ? 

Impressed  with  the  love  of  truth,  and  feeling  con- 
tempt as  well  as  detestation  at  pious  frauds,  we  hesitate 
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not  to  acknowledge,  that  in  tome  particnlar  beta  tfaeie  8c«fpi« 
is  a  difference  either  real  or  apparent  between  Josephns  ^«-v- 
and  the  writers  of  the  New  TesUment.     The  objec-       1^4 
tions  arising  from  these  differences  are  of  two  kinds :  2*"  • 
I.  Such  as  would  prove  a  book  not  to  have  been  writ-,^„|[^ 
ten  by  the  author  to  whom  it  is  ascribed.     2.  Such  asniUacU 
would  prove  that  the  author  was  mistaken,  and  there-  bat  thct 
fore  not  divinely  inspired.     To  the  first  class  belongs  P'!*^'^ 
the  following  objection  :  St  Paul  says  (a  Cor.  xi.  32.)JJJJJJ^ 
that  the  governor  of  Damascus  was  under  Aretas  the  in  jote. 
king :  but  if  we  are  to  judge  from  the  1 8th  book  of  thepkas; 
Jewish  Antiquities,  which   corresponds  with   the  pe- 
riod of  St  Paulas  Journey  to  Damascus,  that  citj  must 
have  belonged  at  that  time  to  the  Romans ;  and  what 
authority  could  Aretas,  a  petty  king  in  Arabia  Petrsea, 
have  in  snch  a  city  ?  In  answer  to  this  question,  J.  G. 
Hyne,  in  a  dissertation  published  in  17551  has  shown  it 
to  be  highly  probable  that  Aretas,  against  whom  th« 
Romans,  not  long  before  the  death  of  Tiberius,  made 
a  declaration  of  war,  wbieh  tbey  neglected  to  put  in 
execution,  took  the  opportunity  of  seizing  Damascus 
which  bad  once  belonged  to  his  ancestors ;  an  event 
omitted  by  Josephus,  as  forming  no  part  of  the  Jewish 
history,  and  by  the  Roman  historians  as  being  a  matter 
not  flattering  m  itself,  and  belonging  only  to  a  distant 
province.  Secondly,  That  Aretas  was  by  religion  a  Jew; 
a  circumstance  the  more  credible,  when  we  reflect  that 
Judaism  had  been  widely  propagated  in  that  country, 
and  that  even  kings  in  Arabia  Felix  had  recognized  the 
law  of  Moses.     The  difficultv  then  is  so  far  removed, 
that  it  ceases  to  create  suspicion  against  an  epistle 
which  has  so  many  evident  marks  of  authenticity ;  and 
it  is  only  to  be  regretted  that,  in  order  to  place  the 
subject  in  the  clearest  point  of  view,  we  are  not  snf* 
ficiently  acquainted  with  the  particular  history  of  Da« 
masctts. 

Examples  of  the  second  kind  are  snch  as  if  allowed 
their  full  force,  might  indeed  prove  a  writer  not  divine- 
ly inspired,  but  coidd  afford  no  reason  to  conclude  that 
he  was  not  the  author  of  the  writings  which  bear  hb 
name,  since  mistakes  may  be  committed  by  tbe  most  ac-      1 1^ 
curate  historian.     Tbe  chief  difficulties  of  this  nature  sr  10  hm 
are  found  in  the  gospel  according  to  St  Luke  j  and  do^"*>t  efi 
not  apply  to  the  writings  of  Matthew,  John,  Paul,  and  ^^^^ 
Peter.    Laying  aside  the  idea  of  inspiration  altogether,  cQaccraii 
let  us  inquire  whether  Luke  or  Josephus  be  most  in- tbe  even 
titled  to  credit  in  those  passages  where  they  differ  ^  that  hep 
which  of  them  is  most  accurate,  and  which  of  them  hadPf^  ^ 
the   best  opportunities  of  exploring  the  truth  of  the 
fiicts  which  they  relate.   Now  Josephus  relates  the  same 
story  differently  in  different  parts  of  his  works,  and  is 
sometimes  equally  mistaken  in  them  all.     We  do  not 
recollect  to  have  seen  such  inconsistencies  in  the  wri- 
tings of  St  Luke.     Luke  knew  the  characters,  and 
witnessed  many  of  the  facts,  of  which  he  speaks }  and  he 
could  receive  the  best  information  respecting  those  facts 
which  were  transacted  in  his  absence.    Jeoephus  was 
bom  A.  D.  37,  some  years  after  our  Saviour^s  ascension. 
Now  it  is  a  very  important  observation  of  Michaelis, 
that  the  period  of  history  with  which  mankind  are  least 
acquainted  is  that  which  includes  the   time   of  their 
childhood  and  youth,  together  with  the  twenty  or  thir- 
ty  years  immediately  preceding  their  birth.     Concern- 
ing the  affairs  transacted  during  that  period,  we  are 
much  more  liable  to  fall  into  mistakes  than  concerning 

those 
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SeriptiiK.  ikoae  of  a  remoter  age.  Tbe  reMon  is,  that  aothentic 
'  history  never  comes  down  to  the  period  of  our  birth  ^ 
our  knowledge  of  tbe  period  immediately  preceding  de- 
pends on  hearsay }  and  the  events,  which  pass  within 
the  first  eighteen  or  twenty  years  of  oar  lives,  we  are 
too  yoang  and  heedless  to  observe  with  attention.  This 
roost  have  been  more  remarkably  the  case  in  the  time  of 
Josephus  than  at  present,  when  there  were  neither  daily 
papers,  nor  periodical  journals,  to  supply  the  want  of  re* 
gnlar  annals.  There  was  no  historian  from  whom  Jo* 
sephos  could  derive  any  knowledge  of  the  times  that 
immediately  preceded  his  birth.  There  is  a  period  then 
of  forty  or  fifty  years,  in  which,  even  with  the  most  di- 
ligent inquiry,  he  was  exposed  to  error. 

When  we  find  therefore  the  relations  of  Luke  and 
Josephus  so  different  as  not  to  be  reconciled,  it  would 
he  very  unfair  to  determine  without  any  further  inqniry 
in  favour  of  Josephus.  Let  their  character,  and  works, 
and  situation  be  strictly  examined  ^  let  their  testimony 
be  duly  weighed  and  compared ;  and  then  let  the  pre- 
ference be  given  to  that  author  who,  according  to  tbe 
strictest  rules  of  equity  and  justice,  seems  intitled  to  the 
highest  degree  of  credit.  The  decision  of  a  jury,  we 
shall  venture  to  say,  would  in  every  instance  turn  out  in 
favour  of  Luke. 

Having  thus  ascertained  tbe  authenticity  of  the  books 
of  tlbe  New  of  the  New  Testament,  the  next  thing  to  be  considered 
ToiUmeBt,  [g  their  inspiration.  It  is  certainly  of  some  importance 
to  know  how  far  the  apostles  and  evangelists  were  gui* 
ded  in  their  writings  by  the  immediate  influence  of  the 
spirit  of  God  y  though  this  knowledge,  if  attainable,  is 
not  equally  important  with  that  of  the  authenticity  of 
these  writings.  Michaelis  indeed  asserts,  that  the  divi- 
nity of  the  New  Testament  may  be  proved  whether  we 
can  evince  it  to  be  written  by  immediate  inspiration  or 
•  dun.  iiL  not*.    *'  The  question  (says  he),  whether  the  books  of 
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{  I.    ~        the  New  Testament  are  inspired  ?  is  not  so  important  as 
the  question,  whether  they  are  genuine  ?  The  truth  of 
our  religion  depends  upon  tbe  latter,  not  absolutely  on 
the  former.     Had  the  Deity  inspired  not  a  single  book 
of  the  New  Testament,  but  left  the  apostles  and  evan- 
gelists without  any  other  aid  than  that  of  natural  abili- 
ties to  commit  what  they  knew  to  writing,  admitting 
their  works  to  be  authentic,  and  possessed  of  a  sufficient 
degree  of  credibility,  the  Christian  religion  would  still 
Botaccet-  ^  ^^11  founded.     Tbe  miracles  by  which  it  is  con* 
sary  to  the  firmed  would  equally  demonstrate  its  truth,  even  if  the 
tnith  of  ^    persons  who  attested  them  were  not  inspired,  but  simply 
|^"5^*""'^ human  witnesses;  and  their  divine  authority  is  never 
to  the  ora-  presupposed,  when  we  discuss  the  question  of  miracles, 
Bion  of       but  merely  their  credibility  as  human  evidence.    If  the 
BficheeUs.  miracles  art*  true  which  the  evangelists  relate,  the  doc- 
trines of  Christ  recorded  in  the  gospels  are  proved  to 
be  the  infallible  oracles  of  God ;  and,  even  if  we  admit 
tbe  apostles  to  be  mistaken  in  certain  not  essential  cir- 
cumstances, yet  as  the  main  points  of  the  religion  which 
Christ  commissioned  them  to  preach  are  so  frequently 
repeated,  their  epistles  would  instruct  us  as  well  in  the 
tenets  of  the  Christian  system,  as  the  works  of  Maclau- 
rin  in  the  philosophy  of  Newton.     It  is  possible  there- 
fore to  doubt,  and  even  deny,  the  inspiration  of  the  New 
Testa.ment,  and  yet  be  fully  persuaded  of  the  truth  of 
tbe  Christian  religion  :  and  many  really  entertain  these 
•entiments  either  publicly  or  in  private,  to  whom  we 
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should  render  great  injnttice,  if  we  ninked  them  in  tbe  Seriptue. 
class  of  unbelievers, 

**  Yet  the  Christian  religion  would  be  attended  with 
difficulty,  if  our  princ^ium  cognoacendi  rested  not  on 
firmer  ground  \  and  it  might  be  objected,  that  sufficient 
had  not  been  taken  for  those  whose  consciences 
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were  tender,  and  who  were  anxiously  fearful  of  mista- 
king the  smallest  of  the  divine  commands.     The  chief 
articles  indeed  of  Christianity  are  so  frequently  repeat- 
ed, both  by  Christ  and  his  apostles,  that  even  were  tbe 
New  Testament  not  inspired,  we  could  entertain  no 
doubt  of  the  following  doctrines  :  *  Jesus  was  the  Mes- 
sifu  of  the  Jews,  and  an  infallible  messenger  of  God  :  be 
died  for  our  iniquity )  and  by  the  satisfaction  made  by 
his  death  we  obtain  remission  of  sins,  if  on  our  part  be 
faith  and  amendment  of  life :  the  Levitical  law  is  abo- 
lished, and  moral  precepts,  with  the  ceremonies  of  Bap- 
tism and  the  Supper  of  the  Lord,  are  appointed  in  its 
stead }  after  the  present  follows  an  everlasting  life,  in 
which  the  virtuous  shall  be  rewarded  and  the  wicked 
punished,  and  where  Christ  himself  shall  be  the  Judge.^ 
*^  To  the  epistles  indeed  (says  Michaelis),  inspiration 
is  of  real  consequence  \  but  with  respect  to  the  histori- 
cal books,  viz.  the  Gospels  and  the  Acts  of  the  A- 
postles,  we  should  really  be  no  losers  if  we  abandoned  tJie 
system  of  inspiration,  and  in  some  respects  have  a  real 
advantage.    We  sboold  be  no  losers,  if  we  considered 
the  apostles  in  biatoiical  facts  as  merely  human  witnesses, 
as  Christ  himself  has  done  in  saying,  *  Ye  also  shall  bear 
witness,  because  ye  have  been  with  me  from  the  begin- 
ning*.*    And  no  one  that  attempt^  to  convince  an  un-*  J<^  xv. 
believer  of  tbe  truth  of  Christianity,  would  begin  his  ^7* 
demonstration  by  presupposing  a  doctrine  which  his  ad- 
versary denies,  but  would  ground  his  arguments  on  the 
credibility  of  the  evangelists  as  human  historians,  for  the 
troth  of  the  miracles,  the  death,  and  the  resurrection  of 
Christ.     Even  those  who  examine  the  grounds  of  their 
faith  for  their  own  private  conviction,  must  treat  the 
evangelists  as  homan  evidence ;  since  it  would  be  argu- 
ing in  a  circle  to  conclude  that  the  facts  recorded  in  the 
gospeli  are  true,  because  they  are  inspired,  when  we 
conclude  the  Scriptures  to  be  inspired  in  consequence  of 
their  contents.     In  these  cases,  then,  we  are  obliged  to 
consider  the  evangelists  as  human  evidence  \  and  it  would 
be  no  detriment  to  the  Christian  cause  to  consider  them 
at  all  times  as  such  in  matters  of  historical  fact.     We 
find  it  nowhere  expressly  recorded  that  the  public  trans- 
actions  which  the  apostles  knew  by  their  own  experi- 
ence, and  of  which  St  Luke  informed  himself  by  dili- 
gent inquiry,  should  be  particular  objects  of  divine  in- 
spiration.    We  should  even  be  considerable  gainers,  in  ' 
adjusting  the  harmony  of  the  gospels,  if  we  were  permit- 
ted to  suppose  that  some  one  of  the  evangelists  had  com- 
mitted an  immaterial  error,  and  that  St  John  has  recti- 
fied some  trifling  mistakes  in  the  preceding  gospels. 
The  most  dangerous  objections  which  can  be  made  to 
the  truth  of  our  religion,  and  such  as  are  most  diflicult 
to  answer,  are  those  drawn  from  the  different  relations 
of  the  four  evangelists.*^  ^ 

Before  any  inquiry  is  made  respecting  the  inspiration  DtiTereBt 
of  the  books  of  the  New  Testament,  it  is  necessary  to  ™^*>ii>>K*  ^ 
determine  the  meaning  of  the  term  j  for  theologians  ^V!^._ 
have  given  to  it  a  variety  of  significations.    Most  of  the"*'*'^"''***' 
German  divines  make  it  to  consist  in  an  infusion  of 
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Seri'i^ture.  words  as  well  as  ideas.  Luther,  Beza,  and  Salmasios, 
**""v^'— '  restrict  it  to  ideas  alone.  Doddridge  understands  by  it 
an  intervention  of  the  Deity,  by  which  the  natural  fa- 
culties of  the  mind  were  directed  to  the  discovery  of 
truth.  Warburton  and  Law  think  it  was  a  negative 
intervention  to  preserve  the  sacred  writers  fromessentiaf 
errors.  Some  believe  every  circumstance  was  dictated 
by  the  Holy  Ghost ;  others  suppose  that  no  supernatural 
assistance  was  granted  except  in  the  epistolary  writing. 
See  Inspiration. 

As  thei-e  is  an  evident  distinction  between  inspiration 
and  revelation,  and  as  the  origin  of  the  Christian  reli- 
gion may  he  still  proved  divine,  even  though  it  were  de- 
nied that  those  who  record  its  facts  and  doctrines  were 
inspired  in  the  act  of  writing,  it  will  be  most  judicious 
and  safe  to  employ  the  word  inspiration  in  that  sense 
which  can  be  most  easily  defended  and  supported.  By 
doin^  this,  much  may  be  gained  and  nothing  lost.  It 
is  difficult  to  prove  to  a  deist  Ihat  the  words  of  Scrip- 
ture are  divine,  because  he  sees  that  every  writer  has 
words  and  phrases  peculiar  to  himself.  It  is  difficult 
also  to  prove  that  the  ideas  were  infused  into  the  mind 
of  the  authors  while  they  were  engaged  rn  the  act  of 
writing  5  because  concerning  facts  they  appeal  not  to 
divine  inspiration,  but  declare  what  they  have  seen  and 
heard.  In  reasoning  they  add  their  own  sentiments  to 
what  they  had  received  from  the  Lord,  and  subjoin,  es- 
pecially in  their  epistles,  things  not  connected  with  reli- 
gion. The  definition  which  Doddridge  gives,  seems 
applicable  to  ordinary  gifts  or  the  usual  endowments  of 
rational  creatures,  rather  than  to  the  extraordinary  gifts 
of  the  Holy  Spirit,  which  were  bestowed  on  the  apostles. 
Those  who  maintain  that  every  fact  or  circumstance  was 
suggested  by  divine  inspiration,  will  find  it  no  easy  mat- 
ter to  prove  their  position.  The  opinion  of  Warburton 
and  Law,  with  proper  explanations,  seems  most  probable. 
The  opinion  of  Grotius,  that  only  the  epistles  were  in- 
spired, may  be  easily  refuted. 

The  proof  of  the  authenticity  of  the  New  Testament 
depends  on  human  testimony  :  The  proof  of  its  inspi- 
ration is  derived  from  the  declaration  of  inspircfn  per- 
1x9      sons. 
The  proof        Jn  proving  that  the  New  Testament  is  inspired,  we 
®^'^^*"      presupposed  its  authenticity,  that  the  sacred  books  were 
the  dccla-  written  by  the  apostles  whose  names  they  bear,  and 
rationg  of    that  they  have  been  conveyed  to  us  pure  and  uncor- 
Chrwt  and  rupted.    This  we  have  already  attempted  to  prove,  and 
hii  apostles.  ^^  \i%^  ^ith  success.     The  evidence  of  inspiration  is 
the  testimony  of  Christ  and  his  apostles,  which  we  re- 
ceive as  credible,  because  they  confirmed  their  doctrines 
by  miracles.  From  the  important  mission  of  Christ  and 
his  apostles,  we  infer  that  every  power  was  bestowed 
which  divine  wisdom  thorght  expedient  5  and  from  their 
conduct  we  conclude,  that  it  is  morally  impossible  that 
they  could  lay  claim  to  any  powers  which  they  did  not 
possess.     It  is  proper  therefore  to  inquire  into  the  de- 
darations  of  Christ  and  his  apostles  concerning  the  na- 
ture, degree,  and  extent,  of  the  inspiration  bestowed  on 
the  writers  of  the  sacred  books. 

If  we  consider  Christ's  more  immediate  promises  of 
inspiration  to  the  apostles,  we  shall  find  that  he  has 
given  them,  in  the  most  proper  sense  of  the  word,  at 
three  several  periods,  ist,  When  he  sent  the  apostles  to 
preach  the  gospel  *  5  2dly,  In  holding  a  public  discourse 
relating  to  the  gospel,  at  which  were  present  a  consl- 
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derabie  moUif ude  \  3dly,  In  his  prophecy  of  the  de-  Script 
fitruction  of  Jerusalem  T.  When  he  sent  the  apostles  to  ^— v- 
preach  the  gospel,  he  thus  addressed  them  :  *<  When  t  Mark  xii 
they  deliver  you  up,  take  no  thought  how  or  what  ye  ".'  ^^^* 
shall  speak,  for  it  shall  be  given  you  in  that  same  hour*"*  '^' 
what  ye  shall  speak ;  for  it  is  not  you  that  speak,  but 
the  spirit  of  your  Father  that  speaketh  in  yon.**  The 
same  promise  was  made  almost  in  the  same  words  in  the 
presence  of  an  immense  multitude  (Luke  xii.  ir,  12.). 
From  these  passages  it  has  been  urged,  that  if  the  a* 
postles  were  to  be  inspired  in  the  presence  of  magistrates 
in  delivering  speeches,  which  were  soon  to  be  forgotten, 
it  is  surely  reasonable  to  conclude  that  they  wonid  be 
inspired  when  they  were  to  compose  a  standard  of  faith 
for  the  use  of  all  future  generations  of  Christians.  If 
this  conclusion  be  fairly  deduced,  it  would  follow  that 
the  writings  of  the  New  Testament  are  the  dictates  of 
inspiration,  not  only  in  the  doctrines  and  precepts,  but 
in  the  very  words.  But  it  is  a  conclusion  to  which 
sincere  Christians  have  made  objections  \  for,  say  they, 
though  Christ  promises  to  assist  his  apostles  in  cases  of 
great  emergency,  where  their  own  prudence  and  forti- 
tude could  not  be  sufBcient,  it  does  not  follow  that  he 
would  dictate  to  them  those  facts  which  they  know  al- 
ready, or  those  reasonings  which  their  own  calm  reflec- 
tion might  supply.  Besides,  say  they,  if  the  New  Tes- 
tament was  dictated  by  the  Holy  Spirit,  and  only  pen- 
ned by  the  apostles,  what  reason  can  be  given  for  the 
care  with  which  Christ  instructed  them,  both  during  his 
ministry  and  after  his  crucifixion,  in  those  things  per- 
taining to  the  kingdom  of  God  ?  ^ 

In  answer  to  this  we  may  observe,  that  though  it  be  Proper 
difficult  to  prove  that  the  identical  words  of  the  New  Ideas  of  in 
Testament  were  dictated  by  the  Holy  Spirit,  or  the  train  "P*™^®"* 
of  ideas  infused  into  the  minds  of  the  sacred  writers, 
there  is  one  species  of  inspiration  to  which  the  New 
Testament  has  an  undoubted  claim.   It  is  this,  that  the 
memories  of  the  apostles  were  strengthened  and  their 
understandings  preserved  from  falling  into  essential  errors. 
This  we  prove  from  these  words  of  our  Saviour,  "  and 
I  will  pray  the  Father,  and  he  will  give  yon  another 
comforter,  that  he  may  abide  with  you  for  ever.     He 
shall  teach  yon  all  things,  and  bring  all  things  to  your 
remembrance  whatsoever  I    have   said    unto   you  *."  *  John  xi^ 
This  promise  was  surely  not  restrained  to  the  day  of  *^'  *^" 
Pentecost :  it  most  have  been  a  permanent  gift,  enabling 
the  apostles  at  all  times  to  remember  with  accuracy  the 
discourses  of  our  Saviour.     When  the  apostles  there- 
fore (Matthew  and  John)  relate  those  precepts  of  Christ 
which  they  themselves  had  heard,  they  write   indeed 
from  memory,  but  under  the  protection  of  the  spirit  who 
secures  them  from  the  danger  of  mistake  *,  and  we  must 
of  course  conclude  that  their  gospels  are  inspired. 

Were  we  called  upon  more  particularly  to  declare 
what  parts  of  the  New  Testament  we  believe  to  be  in- 
spired, we  would  answer,  The  doctrines,  the  precepts, 
and  the  prophecies,  every  thing  essential  to  the  Christian 
religion.  From  these  the  idea  of  inspiration  is  insepa- 
rable. As  to  the  events,  the  memory  of  the  apostles 
was  sulEcient  to  retain  them.  If  this  opinion  be  just, 
it  would  enable  us  to  account  for  the  discrepancies  be- 
tween the  sacred  writers,  which  are  chiefly  confined  to 
the  relation  of  facts  and  events. 

All  the  books  of  the  New  Testament  were  originally 
written  in  Greek,  except  the  Gospel  according  to  Mat- 
thew 
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Scripture.  ^^^^  a"^  ^^^  epistle  to  tlic  Hebrews,  which  there  is 
!■    \       I  reason   to  believe  were  composed  in  the  Syro-Chaldaic 
122        language,  which  in  the  New  Testament  is  called  He- 
f*»e"*j*    brew. 

thcl^cw  Various  reasons  have  been  assigned  why  the  greatest 

Testtiment  part  of  the  New  Testament  was  written  in  Greek;  but 
was  com-  the  true  reason  is  this,  It  was  the  language  best  under- 
stood both  by  writers  and  readers.  Had  St  Paul  writ- 
ten to  a  community  in  the  Roman  province  of  Africa, 
he  might  have  written  perhaps  in  Latin  ;  but  epistles 
to  the  inhabitants  of  Corinth,  Galatia,  £phesu<;,  Philip- 
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is  written  pj^  and  Thessalonica,  to  Timothy,  Titus,  and  Philemon, 
in  Greek,  jy^^^  ^^  native  of  Tarsus,  could  hardly  be  expected  in 
any  other  langnage  than  Greek.  The  same  may  be 
said  of  the  epistles  of  St  Peter,  which  are  addressed  to 
the  Christians  of  different  countries,  who  had  no  other 
language  in  common  than  the  Greek  ;  and  likewise  of 
the  epistles  of  St  James,  who  wrote  to  Jews,  that  lived 
at  a  distance  from  Palestine,  and  were  ignorant  of  He- 
brew. The  native  language  of  St  Luke,  as  well  as  of 
Theophilus,  to  whom  he  addressed  his  gospel,  and  Acts 
of  the  apostles,  appears  to  have  been  Greek  )  and  that 
8c  John  wrote  his  gospel  in  that  language,  and  not  in 
Hebrew,  is  by  no  means  »  matter  of  surprise,  since  he 
wrote  at  Ephesus. 
MiehatHs,       With  respect  to  the  epistle  to  the  Romans,  it  may 

pw  loi.        Now,  whoever  proposes  this  question,  must  presuppose 
that  St  Paul  was  master  of  the  Latin  language  in  such 
a  degree  as  to  find  no  difficulty  in  writing  it;  a  matter 
which  remains  to  be  proved.     It  is  very  probable  that 
St  Paul  was  acquainted  with  the  Latin  y  bnt  between 
underst'.jiding  a  language,  and  being  able  to  write  it, 
there  is  a  very  material  difference.     As  St  Paul  was  a 
native  of  Tarsus,  his  native  language  was  Greek  ;  he 
had  travelled  during  several  years  through  countries  in 
which  no  other  language  was  spoken,  and  when  he  ad- 
dressed the  Roman  centnrion  at  Jerusalem,  he  spoke 
not  Latin,  but  Greek.     Is  it  extraordinary,  then,  that 
•  in  writing  to  the  inhabitants  of  Rome  he  should  have 
used  a  language  which  was  there  so  generally  under- 
stood ?  It  has  been  long  remarked,  that  Greek  was  at 
that  time  as  well  known  in  Rome  as  French  in  any 
court  of  modern  Kurope  ;  that  according  to  Juvenal 
even  the  female  sex  made  use  of  Greek  as  the  language 
of  familiarity  and  passion  ;  and  that  in  letters  of  friend- 
ship Greek  words  and  phrases  were  introduced  with 
greater  freedom  than  French  expressions  in  German 
letters,  as  appears  from  Cicero^s  epistles  to  Atticus,  and 
from    those   of  Augustus  preserved  in  the   works   of 
Soetoniuit.     To  this  must  be  added  a  material  circum- 
stance, that  a  great  part  of  the  Roman  Christians  con- 
sisted of  native  Jews,  who  were  better  acquainted  with 
Greek  than  with  Latin,  as  either  they  themselves  or 
their  ancestors  had  come  from  Greece,  Asia  Minor,  or 
Egypt,  in  which  Greek  was  the  langnage  of  the  coun- 
try.   At  least  they  read  the  Bible  in  that  language,  as 
no  Latin  translation  bf  the  Old  Testament  at  that  time 
existed  *,  and  the  Christian  church  at  that  period  con- 
sisting chiefly  of  Jews,  the  heathen  converts  in  Rome 
were  of  course  under  the  necessity  of  accustoming  them- 
selves to  the  Greek  langnage.    In  short,  St  Paul  in  his 
epistle  to  the  Romans  made  nse  of  a  language  in  which 
alone  those  who  were  ignorant  of  Hebrew  conld  read 
the  Bible.  What  has  been  here  advanced  respecting  the 
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epistle  to  the  Romans  is  equally  applicable  to  the  Greek  Scripture, 
of  St  Mark,  on  the  supposition  that  it  was  written  at  ^  ^  ^ 
Rome. 

To  the  above  arguments  may  be  added  the  example 
of  Joseph  us,  who,  as  well  as  the  apostles,  was  by  birth 
a  Jew.  He  even  lived  in  Rome,  which  is  more  than 
can  be  said  of  St  Paul  and  St  Mark,  who  resided  there 
only  a  certain  time  :  he  was  likewise  younger  than 
either  J  he  came  to  Italy  at  an  age  which  is  highly 
suitable  to  the  learning  of  a  language,  and  previous  to 
that  period  had  spent  several  years  in  the  Roman  camp. 
The  Jewish  antiquities,  the  history  of  the  Jewish  war, 
and  the  account  of  his  own  life,  he  wrote  undoubtedly 
with  a  view  of  their  being  read  by  the  Romans  \  and 
yet  he  composed  all  these  writings  in  Greek.  He  ex- 
presses his  motive  for  writing  his  Greek  account  of  the 
Jewish  war  in  the  following  terras:  ^'  That  having  ivrit- 
ten  in  his  native  language  (i.  e.  the  Hebrew  dialect  at 
that  time  spoken)  a  history  of  the  war,  in  order  that 
Parthians,  Babylonians,  Arabians,  Adiabenes,  and  the 
Jews  beyond  the  Euphrates,  might  be  informed  of  those 
events,  he  was  now  resolved  to  write  for  the  Greeks 
and  Romans,  who  had  not  been  engaged  in  the  cam- 
paigns, a  more  certain  account  than  had  hitherto  been 
given.*^  The  motives  which  induced  Josephus  to 
write  in  Greek  are  fully  as  applicable  to  St  Paul  and 
St  Mark. 

Michaelis  has  thus  characterized  the  style  of  the  New  jLf,^,- 
Testament.   "The  New  Testament  (says  he)  was  writ- y^i  i     "* 
ten  in  a  language  at  that  time  common  among  the  Jews,  chap.iT. 
which  may  be  named  Hebraic  Greek  ^  the  first  traces  Mct. 3. 
of  which  we  find  in  the  translation  of  the  LXX.  p.  iii. 

**  Every  man  acquainted  with  the  Greek  language,  j,  f  \^^ 
who  had  never  heard  of  the  New  Testament,  must  im-  UeUnutins, 
mediately  perceive,  on  reading  only  a  few  lines,  that 
the  style  is  widely  different  from  that  of  the  classic  ao- 
thor».     We  find  this  character  in  all  the  books  of  the 
New  Testament  in  a  greater  or  less  degree,  but  we 
must  not  therefore  conclude  that  they  possess  an  uni- 
formity of  style.     The  harshest  Hebraisms,  which  ex- 
tended even  to  grammatical  errors  in  the  government  of 
cases,  are  the  distinguishing  marks  of  the  book  of  Re- 
velation }  but  they  are  accompanied  with  tokens  of  ge- 
nius and  poetical  enthusiasm  of  which  every  reader  must 
be  sensible  who  has  taste  and  feeling.  There  is  no  trans- 
lation of  it  which  is  not  read  with  pleasure  even  in  the 
days  of  childhood  ;  and  the  very  faults  of  grammar  arei 
so  happily  placed  as  to  produce  an  agreeable  effect.  The 
gospels  of  St  Matthew  and  St  Mark  have  strong  marks- 
of  this  Hebraic  style;  the  former  has  harsher  Hebraisms 
than  the  latter,  the  fault  of  which  may  be  ascribed  to 
the  Greek  translator,  who  has  made  too  literal  a  ver- 
sion, and  yet  the  gospel  of  St  Mark  is  written  in  worse 
langnage,  and  in  a  manner  that  is  less  agreeable.    The 
epistles  of  St  James  and  St  Jude  are  somewhat  better ; 
but  even  these  are  full  of  Hebraisms,  and  betray  in  other 
respects  a  certain  Hebrew  tone.   St  Lnke  has  in  several 
passages  written  pure  and  classic  Greek,  of  which  the 
first  four  verses  of  his  gospel  maybe  given  as  an  instance: 
in  the  sequel,  where  be  describes  the  actions  of  Christ, 
he  has  very  harsh  Hebraisms,  yet  the  style  is  more 
agreeable  than  that  of  St  Matthew  or  St  Mark.  In  th« 
Acts  of  the  Apostles  he  is  not  free  from  Hebraisms,  which 
Be  seems  to  have  never  stndioosly  avoided ;  but  his  pe- 
riods are  mon  classieally  taraedy  and  sometimes  possess 
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have  been  printed  word  for  word,  and  therefore  form  an 
original  edition  of  the  Greek  Testament.  We  can  boast 
but  of  a  very  few  manuscripts  of  this  kind.  Hearne 
printed  at  Oxford,  in  17159  the  Acts  of  the  Apostles  in 
Greek  and  Latin  from  the  Codex  Laudianus  3.  ;  Knit- 
tel  has  annexed  to  his  edition  of  Uiphilas,  p.  ^^ — 118, 
a  copy  of  two  very  ancient  fragments  preserved  in  the 
library  of  Wolfenbuttle  *,  the  one  of  the  four  Gospels 
in  general,  the  other  of  St  Luke  and  St  John.  Woide 
printed  in  1786  the  Codex  Alexandrinos,  a  manuscript 
of  great  antiquity,  which  shall  afterwards  be  more 
fully  described  \  and  the  university  of  Cambridge  has 
resolved  to  publish,  in  a  similar  manner,  the  Cod. 
Cant.  I.  or,  as  it  is  sometimes  called,  the  Codex  Bezse, 
the  care  of  which  is  intrusted  to  Dr  Kipling,  a  publica- 
tion which  will  be  thankfully  received  by  every  friend 
to  sac]*ed  criticism.  It  was  the  intention  of  the  Abb^ 
Spoletti,  a  few  years  ago,  to  publish  the  whole  of  the 
celebrated  Codex  Vaticanus^  which  would  likewise  have 
been  a  most  valuable  accession,  since  a  more  important 
manuscript  is  hardly  to  be  found  in  all  Europe.  He 
delivered  for  this  purpose  a  memorial  to  the  pope ;  but 
the  design  was  not  put  into  execution,  either  because 
the  pope  refused  his  assent  or  the  abb^  abandoned  It 
himself.  See  the  Oriental  Biblci  vol.  xxii.  N^  333.  and 
vol.  xxiii.  N°  348. 

<<  A  very  valuable  library,**  sajs  Michaelis,  **  might 
be  composed  of  the  impreBtiom  of  ancient  manuscripts, 
which,  though  too  expensive  for  a  private  person,  should 
be  admitted  into  every  university  collection,  especially 
the  Alexandrian  and  Cambridge  manuscripts,  to  which 
I  would  add,  if  it  were  now    possible  to  procure  it, 
Hearne^s  edition  of  the  Codex  Laudianus  3.     A  plan 
of  this  sort  could  be  executed  only  in  England,  by  a 
private  subscription,  where  a  zeal  is  frequently  display* 
ed  in  literary  undertakings  that  is  unknown  in  other 
countries  J  and  it  were  to  be  wished,  that  the  project 
were  begun  before  length  of  time  has  rendered  the  ma- 
nuscripts illegible,  and  the  attempt  therefore  fruitless. 
Ten  thousand  pounds  would  go  a  great  way  towards 
the  fulfilling  of  this  request,  if  the  learned  themselves 
did  not  augment  the  difficulty  of  the  undertaking,  by 
adding  their  own  critical  remarks,  and  endeavouring 
thereby  to  recommend  their  publications,  rather  than  by 
presenting  to  the  public  a  faithful  copy  of  the  original. 
Should  posterity  be  put  in  possession  of  faithful  impres* 
sions of  important  manuscripts,  an  acquisition  which  would 
render  the  highest  service  to  sacred  criticism,  all  these 
editions  of  the  New  Testament  should  be  regulated  on 
the  same  plan  as  Hearne^s  edition  of  the  Acts  of  the 
Apostles.**     It  must  be  highly  flattering  to  the  patrio* 
tic  spirit  of  an  Englishman,  to  hear  the  encomiums  which 
learned  foreigners  have  so  profusely  bestowed  on  our  li- 
berality in  supporting  works  of  genius  and  learning 
and  public  utility.   The  plan  which  Michaelis  proposes 


to  ns,  in  preference  to  all  the  other  nations  in  Europe,  Scripint 
is  noble  and  magnificent,  and  would  certainly  confer 
immortality  on  those  men  who  would  give  it  their  pa- 
tronage and  assistance. 

There  are  many  ancient  manuscripts,  especially  in 
Italy,  which  have  never  been  collated,  but  lirktill  unex* 
plored.  Here  is  a  field  where  much  remains  to  be  done. 
See  March's  Notes  to  Michaeli.s,  vol.  ii.  p.  643. 

Miclinelis  has  given  a  catalogue  of  ancient  manuscripts, 
nmountjng  in  number  to  292,  to  which  he  has  added  a 
sl.urt  account  of  each.  In  this  place  we  shall  confine 
our  observations  to  the  most  celebrated,  the  Alexan* 
drian  and  Vatican  mHiiuscripts,  which  we  have  chiefly 


extracted  from  Aiichaeliit. 
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The  Alexand nan  mafiu script  consists  of  four  volumes^  Aeeovnt 
the  three  first  of  which  contain  the  Old  Testament,  the  ^''f  ^*** 
fourth  the  New  Testament,  together  with  the  first  Epi- „""•"* 
stle  of  Clement  to  the  Corinthians,  and  a  hagroent  ot  the 
second.  In  the  New  Testament,  which  alone  is  the  ob- 
ject of  our  present  inquiry,  is  wanting  the  beginning  as 
far  as  Matthew  xxv.  6t  •  fvfiptn  •(;^<u  ^  liktwi.sc  fiom 
John  vi.  50.  to  viii.  52.  and  from  2  Cor.  iv.  13.  toxii.  7. 
It  must  likewise  be  observed,  that  the  Psalms  are  pre- 
ceded by  the  epistle  of  Athanasius  to  Marcellinus,  and 
followed  by  a  catalogue,  contatuing  those  which  are  tn 
be  used  in  prayer  for  each  hour,  both  of  the  day  and  of 
the  nighty  also  by  14  hymns,  partly  apocryphal,  partly 
biblical,  the  ilth  ot  which  is  an  hymn  in  praise  of  the 
Virgin  Mary,  entitled  ir^«nt^  ^mi^mc  vik  5iM-«a« :  furw 
ther,  the  Hypotheses  Eusebiinre  annexed  to  the  Psalms, 
and  his  Canones  to  the  Gospels.  It  is  true,  that  this 
has  no  immediate  reference  to  the  New  Tebtament,  but 
may  have  influence  in  determining  the  antiquity  of  the 
manuscript  itself. 

It  has  neither  accents  nor  marks  of  aspiration  ;  it  is 
written  with  capital,  or,  as  they  are  called,  tincial  iit* 
ters^  and  has  very  few  abbreviations.  There  are  no  in- 
tervals between  the  words  j  but  the  senile  of  a  passage  is 
sometimes  terminated  by  a  point,  and  sometimes  by  a 
vacant  space.  Here  arises  a  suspicion  that  the  copyist 
did  net  understand  Greek,  because  these  marks  are 
sometimes  found  even  in  the  middle  of  a  word,  for  in- 
stance Levit.  V.  4.  iiN^Mf  «  for  mp  •^moi,  and  Numb.  xiii. 
29.  ftm  r^nt" 

This  manuscript  was  presented  to  Charles  I.  in  1 6  28, 
by  Cyrillus  Lucaris  patriarch  of  Constantinople.  Cy- 
rillns  himself  has  given  the  following  account :  **  \Ve 
know  so  much  of  this  manuscript  of  the  holy  writings  of 
the  Old  and  New  Testament,  that  Thecia  an  Egyptian 
lady  of  dbtinction  (nobiiis  Jtrmina  JEgyptia)  wrote  it 
witn  her  own  hand  1300  years  ago  (a).**  She  lived  soon 
af^er  the  council  of  Nice.  Her  name  was  formerly  at 
the  end  of  the  book  ^  but  when  Christianity  was  subvert- 
ed in  Egypt  by  the  errors  of  Mahomet,  the  books  of 
the  Christians  sufiered  the  same  fate,  and  the  name  of 

Tfaecla 


(a)  He  wrote  this  in  the  year  1628.  According  to  this  account,  then,  the  manuscript  must  have  been  written 
in  328 ;  a  date  to  which  so  many  weighty  objections  may  be  made,  that  its  most  strenuous  advocates  will  hardly 
undertake  to  defend  it.  But  this  error  has  furnished  Oudin  with  an  opportunity  of  producing  many  arguments 
against  the  antiquity  of  the  Codex  Alesandrinus^  which  seem  to  imply,  that  Grabe  and  others,  who  have  referred 
it  to  the  fourth  ceutury,  suppose  it  to  have  been  written  in  the  above-mentioned  year.  Now  it  is  probable,  that 
the  inference  which  has  been  deduced  from  the  account  of  Cyrillus  is  more  than  he  himself  intended  to  express, 
as  he  relates  that  Thecia  lived  after  the  council  of  Nice* 


SCRIP 


Scriptttre.  Thecia  was  ezpanged.  Bot  oral  traditioo  of  no  very 
ancient  date  (memoria  ei  tradttio  recens)  has  preserved 
the  remembrance  of  it. 

But  the  reader  will  see  that  this  account  is  merely 
traditional.  Dr  Semler  very  properly  observes,  that 
there  is  no  more  reason  to  rely  on  a  tradition  respecting 
the  transcriber  of  an  ancient  manuscript,  than  on  a  tra- 
dition which  relates  to  an  ancient  relic.  The  arga- 
roents  which  have  been  urged  by  Wetstein,  Semler, 
Oodin,  and  Woide,  to  fix  the  date  of  this  manuscript, 
are  so  many,  that  it  would  be  tedious  to  repeat  them. 
But,  after  all,  its  antiquity  cannot  be  determined  with 
certainty,  though  it  appears  from  the  formation  of  the 
letters,  which  resemble  those  of  the  fourth  and  fifth  cen- 
turies, and  the  want  of  accents,  that  it  was  not  written 
so  late  as  the  tenth  century,  in  this  centnry  it  was 
placed  by  Oodin,  while  Grabe  and  ScholKe  have  refer- 
red it  to  the  fourth,  which  is  the  very  utmost  period 
that  can  be  allowed,  because  it  contains  the  epistles  of 
Athanasins.  Wetstein,  with  more  probability,  has  cho- 
sen a  mean  between  these  two  extremes,  and  referred  it 
to  the  fifth  century:  hut  wc  are  not  justified  in  drawing 
this  inference  from  the  information  of  the  letters  alone, 
for  it  is  well  known  that  the  same  mode  of  forming 
the  letters  was  retained  longer  in  some  countries  and  in 
some  monasteries  than  in  others. 

We  are  now  in  possession  of  a  perfect  impression  of 
this  manuscript,  which  is  accompanied  with  so  complete 
and  so  critical  a  collection  of  various  readings,  as  is 
hardly  to  be  expected  from  the  edition  of  any  other 
manuscript.  Dr  Woide  published  it  in  1786,  with  types 
cast  for  that  purpose,  line  for  line,  without  intervals  be- 
tween tlie  words,  as  in  the  manuseript  itself:  the  copy 
is  so  perfect  a  respmblance  of  the  oHc^inal,  that  it  may 
supply  its  place.  Its  title  is  Novum  l^-estamentum  Grtg- 
^um  e  codice  MS,  Aiexaudrian  qiU  Lnndini  in  BibNciheca 
Mtnei  Britannici  axservntnr  desert ptum.  It  ii  a  very 
splendid  folio  \  and  the  preface  of  tlie  learned  editor  con- 
tains an  accurate  description  of  the  manuscript,  with 
an  exact  li«t  of  all  its  vai  ions  res  diners,  that  takes  up  no 
les-;  than  89  pages ;  and  each  reading  is  accompanied 
with  a  remark,  in  which  is  given  an  account  of  what  his 
predecessors  Juninus,  Walton,  Fell,  Mill,  Grabe,  and 
Wetstein,  had  performed  or  neglected. 

The  Vatican  manuscript  contained  originally  tlie 
whole  Greek  Bible,  including  both  the  Old  and  New 
Testameni^  and  in  tbi^  respect,  as  well  as  in  regard  to 
its  antiquity,  it  resembles  none  so  much  as  the  Crnkx 
Alesanirintis^  but  no  two  manuscripts  are  more  dissi- 
milar in  their  readings,  in  the  New  Testament  as  well 
as  in  the  Old.  After  the  Gospels,  which  are  placed  in 
the  usual  order,  come  the  Acts  of  the  Apostles,  which 
are  imme^ately  followed  by  the  seven  catholic  epistles. 
This  most  be  particularly  noted,  because  some  have  con- 
tended that  the  second  Epistle  of  St  Peter,  with  the 
second  and  third  of  St  John,  were  wanting.  Professor 
Hwiid,  in  a  letter  dated  Rome,  April  12.  178 1,  assu- 
red Michaelis  that  he  had  seen  them  with  his  own  eyes, 
that  the  second  Epistle  of  St  Peter  is  placed  folio  1434, 
^e  second  of  St  John  fol.   1442,  the  third  fol.  1443: 
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then  follow  the  Epistles  of  St  Paul,  but  not  in  the  Script otv. 
usual  order  \  for  the  Epistle  to  the  Hebrews  is  pla- 
ced immediately  after  those  to  the  lliessalonians :  and 
it  is  not  improbable,  that  in'  the  more  ancient  manu- 
script, from  which  the  Codex  Faticanus  was  copied,  this 
Epistle  was  even  placed  before  that  to  the  Ephesians, 
and  immediately  after  the  Epistle  to  theGalatians  (b); 
for  the  Epistles  of  St  Paul  are  divided  into  93  sec- 
tions by  figures  written  in  the  margin  with  red  ink ; 
but  the  Epistle  to  tlie  Galatians  ends  with  59,  and  that 
to  the  Ephesians  begins  with  70  \  the  Epistle  to  the 
Hebrews,  on  the  contrary,  begins  with  60,  and  ends 
with  69.  With  the  words  i^^wp  rm  ew,  Heb.  tx.  14. 
the  manuscript  ceases,  the  remaining  leaves  being  lost. 
There  is  wanting,  therefore,  not  only  the  latter  part  of 
this  Epistle,  but  the  Epistles  to  Timothy,  Titus,  and 
Philemon,  with  the  Revelation  of  St  John :  but  this 
last  book,  as  well  as  the  latter  part  of  the  Epistle  to  the 
Hebrews,  has  been  supplied  by  a  modern  hand  in  the 
1 5th  century.  In  many  places  the  faded  letters  have 
been  also  retouched  by  a  modem,  but  careful  band*, 
and  when  the  person  who  made  these  amendqaents,  who 
appears  to  have  been  a  man  of  learning,  found  a  read- 
ing in  bis  own  manuscript  which  difered  from  that  of 
the  (kdes  Vatieanus^  be  has  noted  it  in  the  margin, 
and  has  generally  lefk  the  text  itsdf  untouched,  though 
Ml  some  lew  examples  be  has  ventured  to  erase  it. 

It  is  certain,  that  this  manuscript  is  of  very  high  an- 
tiquity, though  it  has  been  disputed  which  of  the  two 
in  this  respect  is  entitled  to  the  preference,  the  Vaiica- 
nus  or  Alexandrinus.  The  editors  of  the  Roman  edi- 
tion of  the  Septnagint,  in  1587,  referred  the  date  of 
the  -Vatican  manuscript  to  the  fourth  century,  the  pe- 
riod to  which  the  advocates  for  its  great  rival  refer  the 
Codex  Alexandrinus,  More  moderate,  and  perhaps  more 
Accurate,  are  the  sentiments  of  that  great  judge  of  an- 
tiquity Montfaucon,  who,  in  his  Bibliotheca  Bihliothe^ 
tarum^  p.  3.  refers  it  to  the  fifth  or  sixth  century ;  and 
adds,  that  thoni|rh  he  had  seen  other  manuscripts  of 
equsl  antiquity,  he  had  found  none  at  the  same  time  so 
complete. 

Tbe  Codex  Fattcanus  has  a  great  resemblance  to  tho 
mannscripts  noted  by  Wetstein,  C.  D.  L.  i.   13.  33. 
69.  102.  and  to  the  Latin,  Coptic,  and  Ethiopic  ver- 
sions ^  but  it  is  preferable  to  most  of  them,  in  being  aU 
most  entirely  free  from  those  undeniable  interpolations 
and  arbitrary  corrections    which  are  very  frequently 
found  in  the  above-mentioned  manuscripts,  especially  in 
D.  I.  and  69.    It  may  he  applied,  therefore,  as  a  meati 
not  only  of  confirming  their  genuine  readings,  but  of 
detecting  and  correcting  those  that  are  spurious.     It  is 
written  with  great  accuracy,  and  is  evidently  a  faithfol 
copy  of  the  more  ancient  manuscript  from   which  it 
was  transcribed.     Peculiar  readings,    or  such  as  ara 
found  neither  in  other  manuscripts  nor  ancient  versions, 
are  seldom  discovered  in  the  Codex  Fattcanus ;  and  of 
the  few  which  have  been  actually  found,  the  greatest 
part  are  of  littia  importance.     But  in  proportion  as  the 
number  of  snch  readings  is  small,  the  number  of  those 
is  great  \  in  support  of  wllich  few  only,  though  ancient 

authorities, 


(b)  Probably. because  the  Epistle  to  the  HebrewS|  as  well  as  the  Epistle  to  the  Galatians,  relates  to  theaboH- 
^on  of  the  Mosaic  law. 
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Sen  (.tare,   author  itles,    liave  been    hitherto  produced  :     Bot  this 
*— "nr-"-^  manuscript  has  not  throughout  the  whole  New  Testa- 
ment the  same  uniform  text. 

As  we  have  now  a  beautiful  printed  edition  of  the 
AlcxMndrian  manuscript  by  Dr  \Voide,  it  is  much  to 
be  wished  that  we  had  also  an  exact  impression  of  the 
Vatican  manuscript.  From  the  superstitions  fears  and 
intolerant  spirit  of  the  inquisition  at  Rome,  all  access 
to  this  manuscript  %vas  reliised  to  the  Abb6  Spoletti, 
who  presented  a  memorial  ibr  that  purpose.  Unless  the 
pope  interpose  his  authority,  we  must  therefore  despair 
of  having  our  wishes  gratiBed  }  but  from  the  liberality 
of  sentiment  which  the  head  of  the  Catholic  church  has 
shown  on  several  occasions,  we  hope  that  the  period  is 
not  far  distant  when  the  Vatican  library  will  be  open  to 
the  learned,  and  when  the  pope  will  think  it  his  great- 
est honour  to  encourage  their  researches. 
The  best  ^^^^'  ^^^^^  valuable  editions  of  tlie  Greek  New  Testa- 
editions  of  mcnt  are  those  of  Mill,  Bengel,  and  Welstein. 
the  Greek  'j'he  edition  of  Mill,  which  was  only  finished  14  days 
^-^iTt!^^  before  his  death,  occupied  the  attention  of  the  author 
for  30  y^ara. 

The  collections  of  various  readings  which  had  been 
made  before  the  time  of  Mill,  the*Velesian,  the  Baibe- 
rini,  those  of  Stephens,  the  London  Polyglot,  and  Fell's 
edition,  with  those  which  the  bishop  bad  left  in  mano- 
script,  and  whatever  he  was  able  to  procure  elsewhei-*, 
he  brought  together  into  one  large  collection.  He  made 
likewise  very  considerable  additions  to  it.  He  collated 
several  original  editions  more  accurately  than  had  been 
done  before  :  he  procured  extracts  from  Greek  manu- 
scripts whidi  had  never  been  collated  ;  and  of  such  as 
had  been  before  collated,  but  not  with  suiHcieut  atten- 
tion, he  obtained  more  complete  extract?.  It  is  said 
that  he  has  collected  from  manuscripts,  fathers,  and  ver- 
sions, not  fewer  than  30,000  various  readings.  This  col- 
lection, notwithstanding  its  many  imperfections,  and 
the  superiority  of  that  of  Wetstein,  is  still  absolutely  ne-, 
ces^iary  to  every  critic  :  for  Wetstein  has  omitted  a  great 
number  of  readings  which  are  to  be  found  in  Mill,  es- 
pecially those  which  are  either  taken  from  the  Vulgate, 
or  coivfirm  its  readings.  Mill  was  indeed  too  much  at- 
tached to  this  version  y  yet  he  cannot  be  accused  of  par- 
tiality in  producing  its  evidence,  because  it  is  the  duty 
of  a  critic  to  examine  the  witnesses  on  both  sides  of 
the  question :  and  Wetstein,  by  too  frequently  neglect- 
ing the  evidence  in  favour  of  the  Vulgate,  has  rendered 
hU  collection  less  perfect  than  it  would  otherwise  have 
been.  He  likewise  added,  as  far  as  he  was  able,  read- 
in<^  from  the  ancient  versions^  and  is  much  to  be  com- 
meaded  for  the  great  attention  which  he  paid  to  the 
quotations  of  the  fathers  ;  the  importance  of  which  he 
had  sagacity  enough  to  disceru. 

It  cannot,  however,  be  denied,  that  MilPs  Greek  Te- 
stament has  many  imperfections,  and  some  of  real  im- 
portance. His  extra9ts  from  manuscripts  often  are  not 
only  incomplete,  but  erroneous;  and  it  is  fi'equently  ne- 
cessary to  correct  his  mistakes  from  the  edition  of  Wet- 
stein. His  extracts  from  the  oriental  versions  are  also 
imperfect,  because  he  was  unacquainted  with  these  lan- 
guages 'y  and  in  selecting  readings  from  the  Syiiac,  the 
Anibic,  and  Fthiopic,  he  was  obliged  to  have  recourse 
to  the  Latin  translations,  which  are  annexed  to  those 
versions  in  the  London  Polyglot. 


The  great  diligence  which  Mill  had  shown  in  coUec-  Sf  n'pti 
ting  80  many  various  readings,  alarmed  the  clergy  as  if^"  v' 
the  Christian  religion  had  been  in  danger  of  subversion. 
It  gave  occasion  for  a  time  to  the  triumphs  of  the  deist, 
and  exposed  the  author  to  many  attacks.  But  it  is 
now  universally  known,  that  not  a  single  article  of  the 
Christian  religion  would  be  altered  though  a  deist  were 
allowed  to  select  out  of  MilPs  30,000  readinirs  what- 
ever he  should  think  laost  inimical  to  the  Chriatiao 
cause. 

In  1734,  Bengel  abbot  of  Alpirspacb,  in  the  duchy  Be dkcI 
of  W^urtemburp,  published  a  new  edition  of  tlic  Greek 
Testament.  The  fears  which  Mill  had  excited  began 
to  subside  on  this  new  publication  }  for  Ber^el  was 
universally  esteemed  a  man  of  piety.  Bengel  was  not 
only  diligent  in  the  examination  of  various  readings, 
but  in  the  strictest  sense  of  the  word  conscientious  ;  for 
he  considered  it  as  an  ofl'ence  against  the  Deity,  if, 
through  his  own  fault,  that  is,  through  levity  or  care- 
lessness, be  introduced  a  false  reading  into  the  sacred 
text.  His  object  was  not  merely  to  make  a  coi lection 
of  readings,  and  leave  the  choice  of  them  to  the  judge- 
ment of  the  reader,  but  to  examine  the  evidence  on  both 
sides,  and  draw  the  inference  ;  yet  he  has  net  given  his 
own  opinion  so  frequently  as  Mill,  whom  he  re^^enibled 
in  his  reverence  for  the  Latin  vei-sion,  and  in  the  pre- 
ference which  he  gave  to  harsh  and  dillicult  readings, 
before  those  which  were  smooth  and  flowing.  It  n^ay 
be  observed  in  general,  that  he  was  a  man  of  profound 
learning,  and  had  a  cool  and  sound  judgment,  thougti 
it  did  not  prevent  him  from  thinking  U>o  highly  of  the 
Latin  readings,  and  of  the  Codex  Ale^tamlriftus^  with 
other  Latinizing  manuscripts. 

The  imperfections  of  Bengel*s  edition  arise  chieAy 
from  his  diffidence  and  caution.  He  did  not  venture 
to  insert  into  the  text  any  reading  which  had  not  al^ 
ready  appeared  in  some  printed  edition,  even  though 
he  believed  it  to  be  the  genuine  readini^.  ]n  the  book 
of  Revelation  indeed  he  took  the  liberty  to  insert  read- 
ings which  had  never  been  printed  *,  because  few  manu- 
scripts bad  been  used  in  the  printing  of  that  bnok.  , 

The  celebrated  edition  of  John  James  Wetstein,  and  of* 
which  is  the  most  important  of  all,  and  the  most  oeces-  »leiii. 
sary  to  those  engaged  in  sacred  criticism,  was  published 
at  Amsterdam  in  1751  an()  1752,  in  two  volumes  folio. 
No  man  will  deny  that  Wetsteiu's  Proicgf.mena  discover 
profound  erudition,  critical  penetration,  and  an  intimato 
acquaintance  with  the  Greek  manuscripts.  It  is  a  work 
which  in  many  respects  has  given  a  new  turn  to  sacred 
criticism,  and  no  man  engaged  in  that  study  can  dis- 
pense with  it.  W^herever  Wetstein  has  delivered  bis 
sentiments  respecting  a  Greek  manuscript,  which  be 
has  done  less  frequently  than  Mill,  and  indeed  less 
frequently  than  we  could  have  wished,  he  shows  himself 
an  experienced  and  sagacious  critic.  He  is  likewise 
more  concise  than  Mill  in  delivering  his  opinion,  ami 
does  not  support  it  by  producing  so  great  a  number 
of  readings  from  the  manuscript  in  question.  This 
conciseness  is  the  consequence  of  that  warmth  and  haste 
which  were  peculiar  to  W^etstein^s  character,  and  which 
have  sometimes  given  birth  to  mistakes.  The  fire  of 
his  disposition  was  likewise  the  cause  of  his  advancing 
conjectures,  in  regard  to  the  history  of  his  manuscripts, 
which  exceed  the  bounds  of  probability.  But  the  cri- 
tical 
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Dtviiion 
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t38 
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inlo  Tenet, 


points  arljitraiiiyf  probably  without  beBtowiog  the  ne- 
cessary attention  ;  and  Stt-pheos,  in  particular,  varied 
kis  points  in  every  edition  (d). 

The  meaning  of  many  passages  in  the  Scripture  has 
been  altered  by  false  pointing.  We  shall  produce  one 
Histance  of  this:  Mat.  v.  34.  is  commonly  pointed  in 
this  manner,  ^u  ^i  Aiyw  v^v»  ^  •funu  •Jatf'  futn  n  rm 
u^Affj  and  consequently  translated,  **  fiut  I  say  unto 
you,  swear  not  at  all.*^  But  if,  instead  of  the  colon 
placed  after  AAiyf,  we  substitute  a  comma,  the  translation 
will  be,  "  But  I  say  to  you  that  you  ought  by  no  means 
to  swear,  either  by  heaven,  for  it  is  his  throne,  or  by 
earth,  for  it  is  his  footstool.*'  The  command  of  Christ 
therefore  applies  particularly  to  the  abuse  of  oaths 
among  the  Pharisees,  who  on  everj  trivial  occasion 
flwore  by  the  heaven,  the  earth,  the  temple,  the  head, 
&c.  but  it  implies  no  prohihition  to  take  an  oath  iq 
the  name  of  -the  Deify  on  solemn  and  important  occa« 
sions. 

The  ancients  divided  the  New  Testament  into  two 
kinds  of  chapters,  some  longer  and  some  shorter.  This 
method  appears  to  be  more  ancient  than  St  Jerome,  for 
he  expunged  a  passage  from  the  New  TeAlament,  which 
makes  an  entire  chapter.  The  longer  kind  of  chapters 
were  called  breves^  the  shorter  capitula.  St  Matthew 
contained,  according  to  Jerome,  68  breves^  Mark  con-^ 
iained  48;  Luke  83  \  and  John  18.  All  the  evange- 
lists together  consisted  of  217  breves  and  1 126  capitula. 
The  inventor  of  our  modern  division  into  chapters  was 
Hugo  de  S.  Caro,  a  French  Dominican  friar,  who 
lived  in  tbe  13th  century. 

The  ancients  had  two  kinds  of  verses,  one  of  which 
they  called  nx'^i  and  the  other  ^t^fuijm.  The  rePuUa 
were  lines  which  contained  a  certain  number  of  letters, 
like  our  printed  books,  and  therefore  often  broke  o£F  in 
the  middle  of  a  word.  Josephus's  20  books  of  Antiqui- 
ties contained  6o,000  of  them,  though  in  Ittiquis's  edi- 
tion there  are  only  40,000  broken  lines. 

•9/ic/ii  were  lines  measuped  by  the  sense:  according  to 
an  ancient  written  list  mentiooed  by  father  Simio,  there 
^ere  in  the  New  Testament  18,612  of  these. 

The  verses  into  wbicb  the  New  Testament  is  now 
divided  are  more  modern,  and  an  imitation  of  the  di- 
vision of  the  Old  Testament*  Robert  Stephens,  the 
first  inventor,  introduced  them  in  his  edition  in  the  year 


1551.     He  made  this  division  on  a  journey  from  Lyons  Scripts 
to  Paris  \  and,  as  his  son  Henry  tells  us  iu  the  preface  ^*— y^ 
to  the  Concordance  of  tbe  New  Testament,  he  made  it 
inter  eqtistandum.     This  phrase  probably  means,  that 
when  he  was  weary  of  riding,  be  amused  himself  with 
this  work  at  his  inn. 

This  invention  of  the  learned  printer  was  soon  intro- 1^  j|^j 
duced  into  all  the  editions  of  the  New  Testament  y  and  Taatsgci 
it  must  be  confessed,  that  in  consulting  and  quoting  the 
Scriptures,  and  in  framing  concordances  for  them,  a  sub- 
division into  minute  parts  is  of  the  greatest  utility.  But 
all  tbe  purposes  of  utility  could  surely  have  been  gain- 
ed, without  adopting  tbe  hasty  and  indigested  division 
of  Stephens,  which  often  breaks  the  sense  in  pieces, 
renders  plain  passages  obscure,  and  difficult  pas.«8gcs  un- 
intelligible. To  tlie  injudicious  division  of  Stephens 
we  may  ascribe  a  great  part  of  the  difficulties  which 
attend  tbe  interpretation  of  the  New  Tes^tament,  and  a 
great  many  of  those  absurd  opinions  which  have  dis- 
graced the  ages  of  the  Reformation.  For  as  separate 
verses  appear  to  the  eyes  of  the  learned,  and  tp  the 
minds  of  the  unlearned,  as  00  many  detached  s«:ntences, 
they  have  been  supposed  to  contain  complete  sense,  and 
they  have  accordingly  been  explained  without  any  re- 
gard to  the  context,  and  often  in  direct  opposition  to 
it.  Were  any  modern  history  or  continued  discourse 
divided  into  fragments  with  as  little  regard  to  the  sense, 
we  should  soon  find,  that  as  many  opposite  meanings 
could  be  forced  upon  them  as  have  been  forced  upon 
the  books  of  the  New  Testament.  The  division  into 
verses  has  been  still  more  injurious  to  the  Epistles  than 
to  the  Gospels,  for  there  is  a  close  connection  between 
tbe  different  parts  of  tbe  Epistles,  which  the  verses  en- 
tirely dissolve.  It  is  therefore  to  be  wished  that  this 
division  into  verses  were  laid  aside.  The  Scriptures 
ought  to  be  divided  into  paragraphs,  according  to  the 
sense }  and  the  figures  ought  to  be  thrown  into  tbe  mar* 
gin.  In  this  way,  the  figures  will  retain  their  utility 
without  their  disadvantages.  Dr  Campbell,  in  hia 
beautiful  translation  of  the  Gospels,  has  adopted  this 
method  with  great  judgment  and  success ;  and  he  who 
will  read  that  translation,  will  perceive  that  this  single 
alteration  renders  the  Gospels  much  more  intelligible^ 
and,  we  may  add,  more  entertaining  (e).  , 

The  word  ETA  rr£ AXON  signifies  aily  joyfol  tidings,  McaniBg 

mill  the  wonl 


(d)  The  reader  will  perceive  that  the  account  of  the  origin  of  points  is  different  from  that  given  under  PuNC- 
TUATIOK.  But  the  best  authors  differ  upon  this  subject.  We  shall  perliaps  reconcile  the  difference,  by  supposing 
that  points  were  invented  at  the  time  here  mentioned,  but  were  not  in  general  use  till  the  time  mentioned  under 
tbe  article  Punctuation. 

(e)  We  shall  here  subjoin,  as  a  curiosity,  what  the  anonymous  author  terms  the  Old  and  New  Te$tament  distett* 
ed*  It  contains  an  enumeration  of  all  the  books,  chapters,  verses,  words,  and  letters,  which  occur  in  the  English 
Bible  and  Apocrypha.  It  is  said  to  have  occupied  three  years  of  tbe  author^  life,  and  is  a  singular  instance  of 
the  trifling  employments  to  which  superstition  has  led  mankind. 


The  Old  and  Nxw  TESTAitSNT  disseete^. 

Total 


Books  in  the  OM 

39 

in  the  New 

27 

Chapters 

929 

- 

260 

Verses 

23,214 

- 

7959 

Words 

595^t439 

'a                •                      • 

181,253 
838,380 

Letlen 

2|728,XOO 
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773.fi9a 
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<e.  and  exactly  corresponds  to  ear  English  word  Gospel. 

■-'  In  the  New  Testament  this  term  is  confined  to  **  The 
^Iftd  tidings  of  the  coming  of  the  Messiah.''  Thus,  in 
Mat.  xi.  5.  our  Lord  says,  *^'The  poor  have  the  Gospel 
preached  ;''  that  is,  The  coming  of  the  Messiali  is 
preached  to  the  poor.  Hence  the  name  of  Gospel  was 
given  to  the  histories  of  Christ,  in  which  the  good  news 
of  the  coming  of  the  Messiah,  with  all  its  jojful  circum- 
stances, are  recorded. 

That  the  Gospel  according  to  Matthew  was  compo- 
sed, says  Dr  Campbell,  by  one  born  a  Jew,  familiarly 
acquainted  with  the  opinions,  ceremonies,  and  customs 
of  bis  countrymen  ;  that  it  was  composed  by  one  con- 
versant in  the  sacred  writings,  and  habituated  to  their 
idiom  \  a  man  of  plain  sense,  hot  of  little  or  no  learning, 
except  what  he  derived  from  the  Scriptures  of  the  Old 
Testament ;  and  finally,  that  it  was  the  production  of 
a  man  who  wrote  from  conviction,  and  had  attended 
closely  to  the  facts  and  speeches  which  he  related,  but 
who  in  writing  entertained  not  the  most  distant  view 
of  setting  off  himself— we  have  as  strong  internal  evi- 
dence as  the  nature  of  the  thing  will  admit,  and  much 
stronger  than  that  wherein  the  mind  ninety-nine  cases 
out  of  a  hundred  acquiesces. 

That  the  author  of  this  history  of  our  blessed  Savi- 
our was  Matthew,,  appears  from  the  testimony  of  the 
early  Christians.  It  is  attested  by  Jerome,  Augustin^ 
£piphaaius,  and  Chrysostom,  and  in  such  a  manner  as 
shews  that  they  knew  the  fact  to  be  uncontroverted, 
and  judged  it  to  be  uncontrovertible.  Origen,  who 
flourished  in  the  former  part  of  the  3d  century,  is  also 
respectable  authority.  He  is  quoted  by  Eusebius  in  a 
chapter*  wherein  he  specially  treats  of  Origen's  account 
of  the  sacred  canon.  '*  As  I  have  learned  (says  Ori- 
gen) by  tradition  concerning  the  four  gospels,  which 
alone  are  received  without  dispute  by  the  whole  church 
of  God  under  heaven  \  the  first  was  written  by  Mat- 
thew, once  a  publican,  afUrwards  an  apostle  of  Jesus 
Chrst,  who  delivered  it  to  the  Jewish  believers^  composed 
in  the  Hebrew  language*^^  In  another  place  he  says, 
**  Matthew  writing  for  the  Hebrews  who  expected  him 
who  was  to  descend  from  Abraham  and  David,  says 


the  lineage  of  Jesus  Christ,  sou  of  David,  sou  of  Abra-   Scripture, 
ham.*'     It  must   be  observed,   that  the   Greek  word  <      \     ■>• 
ff-A^A^M-if  does  not  exactly  correspond  to  the  English 
word  tradition^  which  signifies  any  thing  delivered  orally 
from  age  to  age.    IIa^m'i^  properly  implies  any  thing 
transmitted  from  former  ages,  whether  by  oral  or  writ- 
ten testimony.     In  this  acceptation  we  find  it  used  in 
Scripturet:  "  Hold  the  traditions  (v««  wm^mh^mi)  which  f  Tbcsi.  vL 
ye  have  been  taught,  whether  by  word  or  our  epistle,'*'*  '5* 
The  next  authority  to  which  we  shall  have  recourse 
is  that  of  Irenaeus  bishop  of  Lyons,  who  had  been  a 
disciple  of  Polycarp.     He  says,  in  the  only  book  of  his 
extant,  that  '*  Matthew,  among  the  Hebrews,  wrote  ViEuKh.Biak 
gospel  in  their  own  language,  whilst  Peter  and  Paul  ^^l-  lib.  vr 
were  preaching  the  gospel  at  Rome  and  founding  the  ^'^  ^' 
church  there.'* 

To  the  testimony  of  these  writers  it  may  be  objecledV 
that,  except  Irenseus,  they  aH  lived  in  the  third  and 
fourth  centuries,  and  consequently  their  evidence  is  of 
little  importance.  But  thei*e  is  such  unanimity  in  the 
testimony,  that  it  must  have  been  derived  from  some 
authentic  source.  And  is  it  fair  to  question  the  vera- 
city of  respectable  men  merely  because  we  knei^  not 
from  what  writings  they  received  their  information  ^ 
Many  books  which  were  then  extant  are  now  lost  \  and 
how  do  we  know  but  these  might  have  contained  suf- 
ficient evidence  ?  Irenseus  at  least  had  the  best  oppor- 
tunities of  information,  having  been  well  acquainted  in 
his  youth  with  Polycarp,  the  disciple  of  John  ;  no  ob- 
jection can  therefore  be  made  to  bis  evidence.  But 
we  can  quote  an  authority  still  nearer  the  times  of  the 
apostles.  Papias  bishop  of  Hierapolis,  in  Caesarea,  who 
flourished  about  A.  D<  1 1 6,  affirms  that  Matthew  wrote 
his  gospel  in  the  Hebrew  tongue,  which  every  one  in- 
terpreted as  he  was  able  }.  Papias  was  the  companion  {  Eusdf, 
of  PoWcarp,  and  besides  must  have  been  acquainted  with  *^'..^^ 
many  persons  who  lived  in  the  time  of  the  apostles.  *  "**  ^^ 
The  fact  therefore  is  fully  established,  that  Matthew, 
the  apostle  of  our  Saviour,  was  the  author  of  that  gos- 
pel which  is  placed  first  in  our  editions  of  the  New 
Testament. 

The  next  subject  of  inquiry  respects  the  language  in 

whidi 


The  middle  Chapter  and  the  least  in  the  Bible  is  Psalm  1 17. 

The  middle  Verse  is  the  8th  of  the  it 8th  Psalm. 

The  middle  time  is  the  2d  of  Chronieles,  4th  Chap.  i6th  Verse.. 

The  word  And  occurs  in  the  Old  Testament  35,543  times^ 

The  same  in  the  New  Testament  occurs  10,684  ^im^s* 

The  word  Jehovah  occurs  6855  times. 

0lj>  Tssxamemt.. 

The  middle  Book  is  Proverbs. 

The  middle  Chapter  it  Job  29th. 

The  middle  Verse  is  ad  Chroo.  aoth  Chap,  between  17th  and  l8th  Verses.. 

The  least  Verse  is  1  Chron.  ist  Chap,  and  1st  Veise. 

New  TESTAMENT. 

The  middle  Book  is  Thessalontans  2d. 

The  middle  Chapter  is  between  the  13th  and  14th  Romans* 

The  middle  verse  is  17th  Chap.  Acts^  17th  Verse. 

The  least  verse  is  nth  Chap.  John,  Verse  35. 
The  2 ISC  Verse  of  the  7th  Chapter  of  Ezra  has  all  the  letteris  of  the  alphabet. 
The  jpth  Chapter  of  ad  Kings  and  37th  of  Isaiah  ace  alike- 
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Scnpture.   wlilch  it  was  written.     This  we  are  assured  by  Papias, 

V,     V—' '-^  by  Jrcnajus,   and  Origeh,   was  the  Hebrew  j  but    ihe 

'4  ^        Iruth  of  this  fact  has  been  disputed  by  Erasmus,  Whit- 

J^nii,^u  iire    I  ^^^  ^^^j  others.     Whitby  urpes  the  improbability  that 

it  was  %vrit-^^'"^^'^^^^"^*^   would   have   sufl'ered   the   original  of  this 
ttn.  gospel  to  be  lost,  and  nothing  to  remain  but  a  transia- 

tk)n.  This  is  an  argument  of  no  force  against  written 
testimony  ^  indeed  we  are  always  in  danger  of  drawing 
false  conclusions  wlien  we  argue  from  our  own  opinions 
of  the  conduct  of  Providence  :  For  His  ways  are  not 
as  our  ways^  iior  His  thoughts  as  our  thoughts •  But 
though  we  are  forced  to  acknowledge  that  the  gosi)el 
according  to  Matthew  which  we  possess  is  a  translation, 
it  is  evidently  a  close  one  y  and  the  very  circumstance 
that  it  has  superseded  the  original,  is  a  clear  proof  that 
it  was  thought  equally  valuable  by  the  ancient  Christi- 
ans. -  It  is  necessary  to  remark,  that  the  language  in 
which  the  gospel  according  to  Matthew  was  original- 
ly composed,  and  which  is  called  Hebrew  by  Papias, 
Iren%us,  and  Origen,  is  not  the  same  with  the  Hebrew 
of  the  Old  Testament :  it  was  what  Jerome  very  pro- 
perly terms  Syro-Chaldaic,  having  an  af&nity  to  both 
languages,  but  much  more  to  the  Chaldean  than  to  the 

Date,  The  time  when  this  gospel  was  composed  has  not 

been  precisely  ascertained  by  the  learned.  Jrenseus  says 
that  ''  Matthew  published  his  gospel  when  Peter  and 
Paul  were  preaching  at  Rome.'*  Now  Paul  arrived  at 
Rome  A.  D.  60  or  61,  and  it  is  very  probable  suOered 
martyrdom  in  A.  D.  6^.  This  may  be  justly  concluded 
from  comparing  the  relation  of  Tacitus  with  that  of 
Orosius,  a  writer  of  the  fifth  century.  Orosius  having 
hardneris  given  an  account  of  Nero's  persecution  of  the  Christians, 
Utst.  o/^/«?and  of  the  death  of  the  two  apostles  in  it,  adds,  that  it 
was  followed  by  a  pestilence  in  the  city,  and  other  dis- 
asters. And  Tacitus  relates  that  a  pestilence  prevailed 
in  the  city,  and  violent  storms  took  place  in  Italy,  in  the 
year  of  Christ  6^.  Matthew's  gospel  was  therefore  writ- 
ten between  the  year  60  and  6§. 

That  this  history  was  primarily  intended  for  the  use 
of  the  Jews,  we  have,  besides  historical  evidence,  very 
strong  presumptions  from  the  book  itself.  Every  cir- 
cumstance is  carefully  pointed  out  which  might  concili- 

Afatthevf*s  *^^  ^^^  ^^^^^^  ^^  *^^*'  nation  j  every  unnecessary  expres- 
Goftpcl,  sion  is  avoided,  which  might  in  any  way  serve  to  eb- 
struct  it.  To  come  to  particulars,  there  was  no  senti- 
ment relating  to  the  Messiah  with  which  the  Jews  were 
more  strongly  possessed,  than  that  he  must  be  of  the  race 
of  Abraham,  and  of  the  family  of  David.  Matthew, 
therefore,  with  great  propriety,  begins  his  narrative  with 
the  genealogy  of  Jesus.  That  he  should  be  born  at 
Bethlehem  in  Judea,  is  another  circumstance  in  which 
the  leartied  among  the  Jews  were  universally  agreed. 
His  birth  in  that  city,  with  some  very  memorable  cir- 
cumstances that  attended  it,  this  historian  has  also  taken 
the  first  opportunity  to  mention.  Those  passages  in  the 
prophets,  or  other  sacred  books,  which  either  foretel  any 
thing  that  should  happen  to  him,  or  admit  an  allusive 
appellation,  or  were  in  that  age  generally  understood  to 
be  applicable  to  events  which  respect  the  Messiah,  are 
never  passed  over  in  silence  by  this  Evangelist.  The 
fulfilment  of  prophecy  was  always  to  the  Jews,  who 
were  convinced  of  the  inspiration  of  their  sacred  writ- 
(iugSy  strong  evidence.     Accordingly  none  of  the  Evan- 


gelists has  been  more  careful  than  Matthew,  that  no-  Scripii 
thing  of  this  kind  should  be  overlooked. 
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That  which  chiefly  distinguishes  Matthew's  writings    .  V**^ 
from  those  of  the  other  Evangelials,  is  the  minute  and  ^"\!"" 
distinct  manner  in  which  lie  has  related  many  of  our^tJi-ncu 
Lord's  discournes  and  moral  instructions.    Of  these  his 
sermon  on  the  mount,  his  charge   to  the  apostles,  his 
illustnitiuns  of  the  nature  of  his  kingdom,  and  his  pro- 
phecy on  Mount  Olivet,  are  examples.     He  has  aUo 
wonderfully  united  simplicity  and  energy  in  relating  the 
replies  of  his  master  to  the  cavils  of  his  adversaries.   Be* 
ing  early  called  to  the  apostleship,  he  was  an  eye  and  ear 
witness  of  most  of  the  things  which  he  relates.     And 
these  arc  circumstances  which  incline  Dr  Campbell  to 
think  that  Matthew  has  approached  as  near  tlie  precise 
order  of  time  in  which  the  events  happened' as  any  of 
the  Evangelists. 

Concerning  the  life  of  the  apostle  Matthew  we  have 
nothing  to  add,  as  the  principal  circumstances  in  his  Ufa 
have  already  been  mentioned.     See  Matthkw, 

The  Gospel  according  to  Matthew  is  cited  seven  times 
in  the  epistle  of  Barnabas,  twice  in  the  first  epistle  of 
Clemens  Romanus  to  the  Corinthians,  eight  times  in  the 
Shepherd  of  Hernias,  six  times  in  Polycarp's  small  epis- 
tle to  the  Philippians,  and  seven  times  in  the  smaller 
epistles  of  Ignatius.  These  citations  may  he  seen  at 
full  length  in  Jones'*s  New  and  Full  Method  of  settling 
tlic  Cunon^  with  the  parallel  passages  in  the  gospel  ac- 
cording to  Maltitew.  i^y 

^  That  r^iark  was  the  aathor  of  the  gospel  which  bears  Ga»pcl  a< 
his  name,  and  that  it  was  the  second  in  the  order  of  ^^^^'°8  ^ 
time,  is  proved  by  the  unanimous  testimony  of  the  an-  g 

cient  Christians.  Many  authorities  are  therefore  un-  lu  aathcj 
cessary^  we  shall  only  mention  those  of  Papias  andticity, 
Irenseus.  Eusehius  has  preserved  the  following  passage 
of  Papias:  "  This  is  what  was  related  by  the  elder j^:..^^ 
(that  is,  John,  not  the  apostle,  but  a  disciple  of  Jesus))  ^ J 
Mark  being  Peter's  interpreter  wrote  exactly  whatever 
he  remembered,  not  indeed  in  the  oider  wherein  things 
were  spoken  and  done  by  the  Lord ',  for  he  was  not  him- 
self a  hearer  or  follower  of  our  Lord;  but  he  afterwards, 
as  I  said,  followed  Peter,  who  gave  instructions  as  suited 
the  occasions,  but  not  as  a  regular  history  of  our  Lord's 
teaching.  Mark,  however,  committed  no  mistake  in 
writing  such  things  as  occurred  to  his  memory :  for  of 
this  one  thing  he  was  careful,  to  omit  nothing  which  he 
had  heard,  and  to  insert  no  falsehood  into  his  narrative.'* 
Such  is  the  testimony  of  Papias,  which  is  the  more  to  be 
regarded  as  he  assigns  his  authority.  He  spake  not  from 
hearsay,  but  from  the  information  which  he  had  recei- 
ved from  a  most  credible  witness,  John  the  elder,  or 
presbyter,  a  disciple  of  Jesus,  and  a  companion  of  the 
apostles.  t^p 

Jrenseus,  after  telling  us  that  Matthew  published  his  snd  data. 
gospel  whilst  Peter  and  Paul  were  preaching. at  Rome, 
adds  :  *•  After  their  departure  (sjAf),  Mark  also,  the  it^'^m 
disciple  and  interpreter  of  Peter,  delivered  to  us  in  t. 
writing  the  things  which  had  been  preached  by  Peter.** 
The  Greek  ■{•^•c,  like  tba   English  word  departure^ 
may  either  denote  death,  which  is  a  departure  out  of 
the  world,  or  mean  a  departure  out  of  the  city.'    It  it 
probably  in  the  former  of  these  senses  it  is  here  used* 
Yet  by  the  accounts  given   by, some  others,  Mark's 
gospel  was  published  in  Peter^s  lifetime,  and  had  his 
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SCRIPTURE. 

Scriptuiv.  approbation.  The  gospel  of  Mark  is  supposed  to  be 
but  two  yean  posterior  in  date  to  that  of  Matthew* 
The  precise  year,  however,  cannot  be  determined  with 
certainty  ;  and  it  is  a  matter  of  no  importance,  since  we 
have  ascertained  the  author  and  the  time  in  which  he 
lived. 

Mark  has  generally  been  supposed  to  he  the  same 
person  who  is  mentioned  in  the  Acts  and  some  of  PauPs 
epistles,  who  is  called  John,  and  was  the  nephew  of  Bar- 
nabas. But  as  this  person  was  the  attendant  of  Paul 
and  Barnabas,  and  is  nowhere  in  scripture  said  to  have 
accompanied  Peter  in  his  apostolical  mission,  which 
ancient  writers  informs  us  the  author  of  the  gospel  did, 
Dr  Campbell  has  justly  concluded  that  these  were  dif* 
ferent  persons.  The  author  of  the  gospel  is  certainly 
meant  by  Peter  when  he  says,  Marcus  my  son  saluteth 

•  I  Pet  r,lfOU*. 

13.  That  Mark  wrote  his  gospel  in  Greek,  is  as  evidently 

^^^       conformable  to  the  testimony  of  antiquity,  as  that  Mat- 

:«  ZSi^^i*  thew  wrote  his  in  Hebrew  or  Syro-Chaldaic.    The  car- 
in  waicn  It  ..     ,   ,,  inn        .      "^       .  111 

was  writ-  dinals  liaronius  and  i^elUrmine,  anxious  to  exalt  the  lan- 
guage in  which  the  vulgate  was  written,  have  maintained 
tliat  this  Evangelist  published  his  work  in  Latin.  The 
only  appearance  of  testimony  which  has  been  produced 
tn  support  of  this  opinion  is  the  inscription  subjoined  to 
this  gospel  in  Syriac,  and  in  some  other  oriental  versions. 
But  these  postscripts  are  not  the  testimonies  of  the  trans- 
lators :  they  proceed  from  the  conjecture  of  some  tran- 
scriber^ but  when  written,  or  by  whom,  is  equally  un- 
known. Against  positive  testimony,  therefore,  they  are 
entitled  to  no  credit. 

From  the  Hebraisms  in  the  style,  we  should  readily 
conclude  that  the  author  was  by  birth  and  education  a 
Jew..    There  are  also  expressions  which  show  that  he 
had  lived  for  some  time  among  the  Latins,  as  Ktnv^tMf^ 
*'  centurion,*'  and  r«tKirA«r«^,  "sentinel;"  words  which 
do  not   occur  in  the  other  gospels.     There  are  other 
internal  evidences  that   this    irospel    was  written   bo- 
Dr  Camp-  yond  the  confines  of  Jndea.     The  first  time   the  Jor- 
heWi  Pre-  dan  is  mentioned,  ir^rauotj  "  river,"  is  added  to  the 
name  for  explanation  ;   for  though  no  person  in  Judea 
needed  to  be  informed  that  Jordan  was  a  river,  the  case 
was  different  in  distant  countries.     The  word  Gehenna^ 
which  is  translated  Heil  in  the  New  Testament,  origi- 
nally signified  the  Valley  of  Hinnom^  where  infants  had 
been  sacrificed  by  fire  to  Moloch,  and  where  a  conti- 
nual fire  was  afterwards  kept  up  to  consume  the  filth  of 
Jerusalem.     As  this  word  could  not  have  been  under- 
stood by  a  foreigner,  the  Evangelist  adds,  by  way  of 
explanation,  irv^  r»  mv^tTt,  *'  the  unquenchable  fire." 
Instead  of  the  word  Mammon^  he   uses  the  common 
term  ;^i9^r«,  "  riches."    When  he  employs  the  oriental 
word  Corbofif  he  subjoins  the  interpretation  •  iri  ^^^9^ 
hat  is,  **  a  gift."     These  peculiarities  will  corroborate 
the  historical  evidence  that  has  been  already  mentioned, 
'  that  Mark  intended  his  gospel  for  the  use  of  the  Gen- 
tiles. 

It  has  been  affirmed  that  this  evangelist  is  theabridger 
of  Matthew.  It  is  true  that  Mark  sometimes  copies 
*J'^^^"'*the  expressions  used  by  Matthew;  but  he  is  not  to  be 
considered  as  a  mere  abridger,  for  he  omits  altogether 
several  things  related  by  Matthew,  viz.  our  Lord's  pe- 
digree, his  birth,  the  visit  of  the  Magians,  Joseph^s 
flight  into  Egypt,  and  the  cruelty  of  Herod.  Dr 
Lardnei  has  given  a  list  of  thirty- three  passages,  where* 
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in  circumstances  are  related  wliich  are  omitted  by  the  Scripture, 
other  evangelists.  There  is  one  parable,  and  an  account 
of  two  miracles  peculiar  to  Mark.  The  parable  or  si- 
militude is  mentioned  in  chap.  iv.  26.  One  of  these 
miracles  was  the  curing  of  a  deaf  and  dumb  man,  chapt 
vii.  31,  37.  The  other  was  the  giving  sight  to  a  blind 
man  at  Bethsaida,  chap.  viii.  22,  26.  The  style  of 
Mark,  instead  of  being  more  concise  than  that  of  Mat- 
thew, is  more  diffuse.  That  he  had  read  Matthew's 
gospel  canuot  be  doubted,  but  that  he  abridged  it,  is  a 
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According  to  the  testimony  which  has  been  already  bnt  derived 

F'oduced,  Mark  derived  his  information  from  the  apo^itle  hisiHforma- 
Peter.  It^ould  be  improper,  therefore,  not  to  remark,  p-.^.. 
that  this  evangelist  has  omitted  n>any  things  tending  to 
Peter's  honour,  which  are  related  in  the  other  gospels, 
and  has  given  the  most  particular  account  of  Peter's  fall. 
This  gospel  is  seven  times  cited  by  Irenseus,  and  nine 
times  by  Tertullian.  ^ 

That  the  author  of  the  gospel  which  is  the  third  in^Qspelac- 
order  was  Luke,  the  companion  of  the  apostle  Paul,  isconling  tu 
evident  from  the  testimonies  of  Irenscus,  CIcraeni  of  ^^  Luke. 
Alexandria,  Origen,  Tertullian,  and  many  succeeding 
writers.  But  it  has  been  disputed  whether  he  was  a 
Jew  or  a  Gentile.  That  Luke  was  a  Jew  by  birth,  or 
at  least  by  religion,  may  be  argued  from  his  being  a 
constant  companion  of  Paul.  If  he  had  been  an  un- 
circumcised  Gentile,  exceptions  would  have  been  made 
to  him,  especially  at  Jerusalem  ;  but  nothing  of  that 
kind  appears.  It  is  also  rendered  highly  probable,  from 
his  mode  of  computing  time  by  the  Jewish  festivals  ^ii^d 
from  his  frequent  use  of  the  Hebrew  idiom.  It  has  been 
supposed  that  Luke  was  one  of  the  70  disciples  ;  but  he 
does  not  pretend  to  have  been  a  witness  of  our  Lord's 
miracles  and  teaching ;  on  the  contrary,  he  tells  us  in 
his  introduction,  that  he  received  his  information  from 
otliei^.  J  ^  ^ 

The  design  of  Luke  in  writing  his  gospel  was  to  su*  Design  of 
persede  some  imperfect  and  inaccurate  histories  of  our  it. 
Saviour,  which  had  then  been  published.  What  these 
were,  it  is  impossible  now  to  determine,  as  they  are 
not  mentioned  by  any  contemporary  writer,  and  pro- 
bably did  not  survive  the  age  in  which  they  were  corner 
posed.  J  .5 

It  has  been  supposed  that  Luke  chiefly  derived  his  From  what 
information  from  the  apostle  Paul,  whom  he  faithfully  source  of 
attended  in  his  travels  ;  but,  from  Luke's  own  wordd,*^?^^^?**" 
we  are  led  to  conclude,  that  the  principal  source  of  his  ^^^^^^j^  * 
intelligence,  as  to  the  facts  related  in  the  gospel,  was 
from  those  who  had  been  eye  and  ear  witnesses  of  what 
our  Lord  both  did  and  taught.     Now  Paul  evidently 
was  not  of  this  number.     It  was  from  conversing  with 
some  of  the  twelve  apostles  or  disciples  of  our  Lord,  who 
heard  his  discourses  and  saw  his  miracles,  that  he  ob- 
tained his  information. 

As  to  the  time  when  this  gospel  was  written,  we  have 
hardly  any  thing  but  conjecture  to  guide  us.  But.  as 
Origen,  Eusebius,  and  Jerome,  have  ranged  it  after 
those  of  Matthew  and  Mark,  we  have  no  reason  to  doubt 
but  they  were  written  in  the  same  order. 

The  gospel  by  Luke  has  supplied  us  with  many  in- £[,,,  ^^2,. 
teresting  particulars  which  had  been  omitted  both  by  plied  many 
Matthew  and  Mark.     It  has  given  a  distinct  narration  omissions  of 
of  the  circumstances  attending  the  birth  of  John  the  ^^®  ^^^°  '^J^" 
Baptist  and  the  nativity  of  our  Saviour.     It  has  givea™*'^®*^  ^' 
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Scripture,  ^vlilcli  it  was  written.     This  we  arc  assured  by  Papias, 
*^^ — V— — '  by  ]renaeus,   and  Orlgeh,   was  the  Hebrew*,  but    the 
^4  5        truth  of  this  fact  has  been  disputed  by  Erasmus,  Whit- 
wf  ri^^    l>y,  and  others.     AVhitby  urpjes  the  improbability  that 
it  was  writ-^^'*^^'^'^^"^*^   would  have   suflered   the  original  of  this 
ten.  gospel  to  be  lost,  and  nothing  to  remain  but  a  transla- 

tion. This  is  an  argument  of  no  force  against  written 
testimony  ^  indeed  we  are  always  in  danger  of  drawing 
fal^e  conclusions  when  we  argue  from  our  own  opinions 
of  the  conduct  of  Providence  :  For  His  ways  are  not 
as  our  ways^  nor  His  t/iovg/its  as  our  thought s»  But 
though  we  are  forced  to  acknowledge  that  the  gospel 
according  to  Matthew  which  we  possess  is  a  translation, 
it  is  evidently  a  close  one  j  and  the  very  circumstance 
that  it  lias  superseded  the  original,  is  a  clear  proof  that 
it  was  thought  equally  valuable  by  the  ancient  Christi- 
ans. •  .It  is  necessary  to  remark,  that  the  language  in 
which  the  gospel  according  to  Matthew  was  original- 
ly composed,  and  which  is  called  Hebrew  by  Papias, 
Irenxus,  and  Oiigen,  is  not  the  same  with  the  Hebrew 
of  the  Old  Testament :  it  was  what  Jerome  very  pro- 
])erly  terms  Syro-Chaldaic,  having  an  affinity  to  both 
languages,  but  much  more  to  the  Chaldean  than  to  the 
Syrian. 

The  time  when  this  gospel  was  composed  has  not 
been  precisely  ascertained  by  the  learned.    Jrenasus  says 
that  *'  Matthew  published  bis  gospel  when  Peter  and 
Paul  were  preaching  at  Rome.'*    Now  Paul  arrived  at 
Rome  A.  D.  60  or  6i,  and  it  is  very  probable  suffered 
martyrdom  in  A.  D.  6^.    This  may  be  justly  concluded 
from  comparing   the  relation  of  Tacitus  with  that  of 
Orosius,  a  writer  of  the  fifth  century.     Orosius  having 
hardfieris   given  an  account  of  Nero'»  persecution  of  the  Christians, 
^J^^^'^^^^and  of  the  death  of  the  two  apostles  in  it,  adds,  that  it 
was  followed  by  a  pestilence  in  the  city,  and  other  dis- 
asters.   And  Tacitus  relates  that  a  pestilence  prevailed 
in  the  city,  and  violent  storms  took  place  in  Italy,  in  the 
year  of  Christ  6^*  Matthew's  gospel  was  therefore  writ- 
ing       ten  between  the  year  60  and  6§. 
and  design       That  this  history  was  primarily  intended  for  the  use 
or  it,  of  the  Jews,  we  have,  besides  historical  evidence,  very 

Dr  Camp-  strong  presumptions  from  the  book  itself.  Every  cir- 
hcWsPre-  cumstance  is  carefully  pointed  out  which  might  concili- 
Matthtto*  *^®  ^^^®  i^\i\\  of  that  nation  j  every  unnecessary  expres- 
Gospc/,  sron  is  avoided,  which  might  in  any  way  serve  to  ob- 
struct it.  To  come  to  particulars,  there  was  no  senti- 
ment relating  to  the  Messiah  with  which  the  Jews  were 
more  strongly  possessed,  than  that  he  must  be  of  the  race 
of  Abraham,  and  of  the  family  of  David.  Matthew, 
therefore,  with  great  propriety,  begins  his  narrative  with 
the  genealogy  of  Jesus.  That  he  should  be  born  at 
Bethlehem  in  Judea,  is  another  circumstance  in  which 
the  learfied  among  the  Jews  were  universally  agreed. 
His  birth  in  that  city,  with  some  very  memorable  cir- 
cumstances that  attended  it,  this  historian  has  also  taken 
the  first  opportunity  to  mention.  Those  passages  in  tlie 
prophets,  or  other  sacred  boolvS,  which  either  foretel  any 
thing  that  should  happen  to  him,  or  admit  an  allusive 
appellation,  or  were  in  that  age  generally  understood  to 
be  applicable  to  events  which  respect  the  Messiah,  are 
never  passed  over  in  silence  by  this  Evangelist.  The 
fulfilment  of  prophecy  was  always  to  the  Jews,  who 
were  convinced  of  the  inspiration  of  their  sacred  writ- 
(iugs,  strong  evidence.     Accordingly  none  of  the  Evan- 
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gelists  has  l>een  more  careful  than  Matthew,  that  no-  Script 

thing  of  this  kind  should  be  overlooked.  *       y 

That  which  chieily  distinguishes  Matthew's  writings    .  M^ 

rom  those  of  the  other  Evangelists,  is  the  minute  and  '^"V?* 

istinct  manner  in  which  he  has  related  many  of  our^hArMCtor. 
Lord's  discournes  and  moral  instructions.  Of  these  his 
sermon  on  the  mount,  his  charge  to  the  apostles,  his 
illustrations  of  the  nature  of  his  kingdom,  and  his  pro- 
phecy on  Mount  Olivet,  are  examples.  He  has  aUo 
wonderfully  united  simplicity  and  energy  in  relating  the 
replies  of  his  master  to  the  cavils  of  his  adversaries.  Be* 
ing  early  called  to  the  apostleship,  be  was  an  eye  and  ear 
witness  of  most  of  the  things  which  he  relates.  And 
these  are  circumstances  which  incline  Dr  Campbell  to 
think  that  Matthew  has  approached  as  near  tlie  precise 
order  of  time  in  which  the.  events  happened' as  any  of 
the  Evangelists. 

Concerning  the  life  of  the  apostle  Matthew  we  liave 
nothing  to  add,  as  the  principal  circumstances  in  his  life 
have  already  been  mentioned.     See  Matthkw. 

The  Gospel  according  to  Matthew  is  cited  seven  times 
in  the  epistle  of  Barnabas,  twice  in  the  first  epistle  of 
Clemens  Komanus  to  the  Corinthians,  eight  times  in  the 
Shepherd  of  Hermas,  six  times  in  Polycarp's  small  epis* 
tie  to  the  Philippians,  and  seven  times  in  the  smaller 
epistles  of  Ignatius.  These  citations  nmy  be  seen  at 
full  length  in  Jones'*  s  New  oful  Full  Method  of  settling 
the  Cunon^  witli  the  parallel  passages  in  the  gospel  ac- 
cording to  Mattiicw.  |.- 

^  That  Mark  was  the  author  of  the  gospel  which  bears  Gonpel  ae- 
his  name,  and  that  it  was  the  second  in  the  order  of  *^**"^'"8  *** 
time,  is  proved  by  the  unanimous  testimony  of  the  an-  g 

cient  Christians.  Many  authorities  are  tnerefore  un-  lu  asthc^. 
cessary^  we  shall  only  mention  those  of  Papias  andticity, 
Ircnseus.  Eusehius  has  preserved  the  following  passage 
of  Papias;  «*  This  is  what  was  related  by  the  <^ldcr j^|jj*^ 
(that  is,  John,  not  the  apostle,  but  a  disciple  of  Jesus))  ^* 
Mark  being  Peter's  interpreter  wrote  exactly  whatever 
he  remembered,  not  indeed  in  the  older  wherein  things 
were  spoken  and  done  by  the  Lord)  for  he  was  not  him- 
self a  hearer  or  follower  of  our  Lord)  but  be  afterwards, 
as  I  said,  followed  Peter,  who  gave  instructions  as  suited 
the  occasions,  but  not  as  a  regular  history  of  our  Lord's 
teaching.  Mark,  however,  committed  no  mistake  in 
writing  such  things  as  occurred  to  his  memory :  for  of 
this  one  thing  he  was  careful,  to  omit  nothing  which  he 
had  heard,  and  to  insert  no  falsehood  into  his  narrative.'* 
Such  is  the  testimony  of  Papias,  which  is  the  more  to  be 
regarded  as  he  assigns  his  authority.  He  spake  not  from 
hearsay,  but  fj*om  the  information  which  he  had  recei- 
ved from  a  most  credible  witness,  John  the  elder,  or 
presbyter,  a  disciple  of  Jesus,  and  a  companion  of  the 
apostles.  i^p 

Irena^us,  after  telling  us  that  Matthew  published  his  and  date. 
gospel  whilst  Peter  and  Paul  were  preaching. at  Rome,     .    ._ 
adds  :  *•  After  their  departure  (tjAt),  Mark  also,  the  uMlii  iwTp. 
disciple  and   interpreter  of  Peter,  delivered  to  us  in  i. 
writing  the  things  which  had  been  preached  by  Peter.** 
The  Greek  ■{•^•c,  like  the   English  word  departure^ 
may  either  denote  death,  which  is  a  departure  out  of 
the  world,  or  mean  a  departure  out  of  the  city/    It  it 
probably  in  the  former  of  these  senses  it  is  here  used* 
Yet  by  the  accounts  given   by. some  others,  Mark's 
gospel  was  published  in  Peter^s  lifetime,  and  bad  his 

approbation. 


SCRIPTURK 

Scripture,  approbation.  The  gospel  of  Mark  is  supposed  to  be 
but  two  years  posterior  in  date  to  that  of  Matthew. 
The  precise  year,  however,  cannot  be  determined  with 
certainty  ;  and  it  is  a  matter  of  no  importance,  since  we 
have  ascertained  the  author  and  the  time  in  which  he 
lived. 

Mark  has  generally  been  supposed  to  he  the  same 
person  who  is  mentioned  in  the  Acts  and  some  of  Paul's 
epistles,  who  is  called  John,  and  was  the  nephew  of  Bar- 
nabas. But  as  this  person  was  the  attendant  of  Paul 
and  Barnabas,  and  is  nowhere  in  scripture  said  to  have 
accompanied  Peter  in  his  apostolical  mission,  which 
ancient  writers  informs  us  the  author  of  the  gospel  did, 
Dr  Campbell  has  justly  concluded  that  these  were  dif- 
»  ferent  persons.  The  author  of  the  gospel  is  certainly 
meant  by  Peter  when  he  says,  Marcus  my  son  saluteth 

•  I  Pet  T.  you  *. 


3« 

in  circumstances  are  related  wliich  are  omitted  by  the  Scripture, 
other  evangelists.  There  is  one  parable,  and  an  account 
of  two  miracles  peculiar  to  Mark.  The  parable  or  si- 
militude is  mentioned  in  chap.  iv.  26.  One  of  these 
miracles  was  the  curing  of  a  deaf  and  dumb  man,  chap» 
vii.  31,  37.  The  other  was  the  giving  sight  to  a  blind 
man  at  Bethsaida,  chap.  viii.  22,  26.  The  style  of 
Mark,  instead  of  being  more  concise  than  that  of  Mat- 
thew, is  more  diffuse.  That  he  had  read  Matthew's 
gospel  canuot  be  doubted,  but  that  he  abridged  it,  is  a 


mistake. 
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13.  That  Mark  wrote  his  gospel  in  Greek,  is  as  evidently 

^^^  conformable  to  the  testimony  of  antiquity,  as  that  Mat- 
in wMch  it  ^^*^^^  wrote  his  in  Hebrew  or  Syro-Chaldaic.  The  car- 
was  writ-  dinals  Baron ius  and  Bellarmine,  anxious  to  exalt  the  lan- 
guage in  which  the  vulgate  was  written,  have  maintained 
that  this  Evangelist  published  his  work  in  Latin.  The 
only  appearance  of  testimony  wliich  has  been  produced 
tn  support  of  this  opinion  is  the  inscription  subjoined  to 
this  gospel  in  Syriac,  and  in  some  other  oriental  versions. 
But  these  postscripts  are  not  the  testimonies  of  the  trans- 
lators :  they  proceed  from  the  conjecture  of  some  tran- 
scriber 'y  but  when  written,  or  by  whom,  is  equally  un- 
known. Against  positive  testimony,  therefoi-e,  they  are 
entitled  to  no  credit. 

From  the  Hebraisms  in  the  style,  we  should  readily 
conclude  that  the  author  was  by  birth  and  education  a 
Jew..    There  are  also  expressions  which  show  that  be 
had  lived  for  some  time  among  the  Latins,  as  xtrrv^miVf 
*'  centurion,'^  and  rwucuXxra^y  "  sentinel;"  words  which 
do  not  occur  in  the  other  gospels.     There  are  other 
internal  evidences  that    this   gospel    was  written   be- 
Dr  Camp-  yond  the  confines  of  Jadea.     The  first  time   the  Jor- 
heWe  Fre.  dan  is  mentioned,  9r«r«u«f,  **  river,"  is  added  to  the 
1^  1^        name  for  explanation  ;  for  though  no  person  in  Judea 
Ootpei        needed  to  be  informed  that  Jordan  was  a  river,  the  case 
was  different  in  distant  countries.     The  word  Ge/icnnOy 
which  is  translated  Heliin  the  New  Testament,  origi- 
nally signified  the  Valley  of  Hinnom^  where  infants  had 
been  sacrificed  by  fire  to  Moloch,  and  where  a  conti- 
nual fire  was  afterwards  kept  up  to  consume  the  filth  of 
Jerusalem.     As  this  word  could  not  have  been  under- 
stood by  a  foreigner,  the  Evangelist  ackls,  by  way  of 
explanation,  wv^  r»  mrfi%T*»t  *'  the  unquenchable  fire." 
Instead  of  the  word  Mammon^  he   uses   the  common 
term  x^^nfutrm^  "  riches."    When  he  employs  the  oriental 
word  Corbon,  he  subjoins  the  interpretation  •  i«-i  i^^v^ 
hat  is,  **  a  gift.'^     These  peculiarities  will  corroborate 
the  historical  evidence  that  has  been  already  mentioned, 
'  that  Mark  intended  his  gospel  for  the  use  of  the  Gen- 
tiles. 

It  has  been  affirmed  that  this  evangelist  is  theabridger 

of  Matthew.     It  is  true   that  Mark  sometimes  copies 

g«r  of  Ma'.^l,^  expressions  used  by  Matthew;  but  he  is  not  to  be 

'  considered  as  a  mere  abridger,  for  he  omits  altogether 

several  things  related  by  Matthew,  viz.  our  Lord's  pe- 

'     digree,  his  birth,  the  visit  of  the  Magians,   Joseph's 

flight  into  Egypt,  and  the  cruelty  of  Herod.        Dr 

Lardner  has  given  a  list  of  thiity- three  passages,  where* 
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According  to  the  testimony  which  has  been  already  but  derived 
produced,  Mark  derived  his  information  from  the  apostle  l^^^si^Jo*™*- 
Peter.  It  would  be  improper,  therefore,  not  to  remark,  p^..^- 
that  this  evangelist  h:is  omitted  many  things  tending  to 
Peter's  honour,  which  are  related  in  the  other  gospels, 
and  has  given  the  most  particular  account  of  Peter's  fall. 
This  gospel  is  seven  times  cited  by  Irenaeus,  and  nine 
times  by  Tertullian.  j 

That  the  author  of  the  gospel  which  is  the  third  in  Gospel  ac- 
order  was  Luke,  the  companion  of  the  apostle  Paul,  is  cording  to 
evident  from  the  testimonies  of  Irenaeus,  Clemen-*  of  ^'  Luke. 
Alexandria,  Origen,  Tertullian,  and  many  succeeding 
writers.  But  it  has  been  disputed  whether  he  was  a 
Jew  or  a  Gentile.  That  Luke  was  a  Jew  by  birth,  or 
at  least  by  religion,  may  be  argued  from  his  being  a 
constant  companion  of  Paul.  If  he  had  been  an  un- 
circumcised  Gentile,  exceptions  would  have  been  made 
to  him,  especially  at  Jerusalem  ;  but  nothing  of  that 
kind  appears.  It  is  also  rendered  highly  probable,  from 
his  mode  of  computing  time  by  the  Jewish  festivals,  and 
from  his  frequent  use  of  the  Hebrew  idiom.  It  has  been 
supposed  that  Luke  was  one  of  the  70  disciples  y  but  he 
does  not  pretend  to  have  been  a  witness  of  our  Lord's 
miracles  and  teaching  ^  on  the  contrary,  he  tells  us  in 
his  introduction,  that  he  received  his  information  from 
others.  ^ 

The  design  of  Luke  in  writing  his  gospel  was  to  su.  Design  of 
persede  some  imperfect  and  inaccurate  histories  of  our  it. 
Saviour,  which  had  then  been  published.     \Vhat  these 
were,  it  is  impossible  now  to  determine,  as  they  are 
not  mentioned  by  any  contemporary  writer,  and  pro- 
bably did  not  survive  the  age  in  which  they  were  comr* 

posed.  *  ...         155 

It  has  been  supposed  that  Luke  chiefly  derived  his  From  what 
information  from  the  apostle  Paul,  whom  he  faithfully  source  of 
attended  in  his  travels  5  but,  from  Luke's  own  word^,'*?^^*'?**' 
we  are  led  to  conclude,  that  the  principal  source  of  his  j^^^^^^ 
intelligence,  as  to  the  facts  related  in  the  gospel,  was 
from  those  who  had  been  eye  and  ear  witnesses  of  wliat 
our  Lord  both  did  and  taught.     Now  Paul  evidently 
was  not  of  this  number.     It  was  from  conversing  with 
some  of  the  twelve  apostles  or  disciples  of  our  Lord,  who 
heard  his  discourses  and  saw  his  miracles,  that  he  ob- 
tained his  information. 

As  to  the  time  when  this  gospel  was  written,  we  have 
hardly  any  thing  but  conjecture  to  guide  us.  But.  as 
Origen,  Ensebius,  and  Jerome,  have  ranged  it  after 
those  of  Matthew  and  Mark,  we  have  no  reason  to  doubt 
but  they  were  written  in  the  same  order. 

The  gospel  by  Luke  has  supplied  us  with  many  in- j^j^ ^  ^^'^_ 
teresting  part iculaFS  which  had  been  omitted  both  by  plied  many 
Matthew  and  Mark.     It  has  given  a  distinct  narration  omissions  of 
of  the  circumstances  attending  the  birth  of  John  the  ^^®  ^*^°  ''°^" 
Baptist  and  the  nativity  of  our  Saviour.     It  has  givea'"*'^^^^  *' 
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Scripture.  An  accQUiit  of  several  menioral>le   iDcidenti  and  cures 

^  '    V     ■'  wliich  had  been  overlooked  by  tlic  rest ;  the  conver- 
eion  of  Zaccbeofl  the  publican ;  the  care  of  the  woman 

mt'^p!!^  who  had  been  bowed  down  for  18  years }  the  cure  of 
the  dropeical  man ;  the  cleansing  of  the  ten  lepen  \  the 
inhospitable  treatment  of  our  Savioiir  by  the  Samara* 
tans,  and  the  instructiTe  rebuke  which  he  gave  on  that 
occasion  to  two  of  his  disciples  for  their  intemperate 
zeal ;  also  the  affecting  interview  which  he  had  after  his 
resurrection  with  two  of  his  disciples.  Luke  has  also 
added  many  edifying  parables  to  those  which  the  other 
evangelists  had  recorded.  Most  of  these  are  speci&ed 
hj  Irensens  as  particularly  belongiog  to  this  gospel, 
and  has  thereby  shown  to  us,  without  intending  it,  that 
the  gospel  of  Luke  was  the  same  in  his  time  that  it  is 
at  present. 

The  style  of  this  evangelist  abounds  as  much  with 

«onipc»iiion  jjgl^^|gjji3  as  any  of  the  sacred  writings,  but  it  contains 

more  of  the  Grecian  idiom  than  any  of .  them.  It  is 
also  distingublied  by  greater  variety  and  copiousness ; 
qualities  which  may  be  justly  ascribed  to  the  superior 
teaming  of  the  author.  His  occupation  as  a- physician 
Tfonld  naturally  induce  him  to  employ  some  time  in 
veading,  and  give  him  easier  access  to  the  company  of 
the  great  than  any  of  the  other  evangelists.  As  an 
instance  of  Luke^s  copiousness,  Dr  Campbell  has  re- 
marked that  each  of  the  evangel ists  has  a  number  of 
vrords  which  are  used  by  none  of  the  rest ;  but  in  Luke's 
gospel  the  number  of  such  peculiarities  or  words,  used 
in  none  of  the  other  gospels,  is  grt*atcr  than  that  of  the 
peculiar  words  found  in  all  the  three  other  gospels  put 
together  ^  and  that  the  terms  peculiar  to  Luke  are  for 
the  most  part  long  and  compound  words.  The  same 
judicious  writer  has  also  observed,  that  there  is  more  of 
composition  in  Luke's  sentences  than  is  found  in  the 
other  three,  and  consequently  less  simplicity.  Of  this 
the  very  first  sentence  is  an  example,  which  occupies 
no  less  than  four  verses.  Luke,  too,  has  a  greater  re- 
semblance to  other  historians,  in  giving  what  may  be 
called  his  own  verdict  in  the  narrative  part  of  this  work  ^ 
a  freedom  which  the  other  evangelists  have  seldom  or 
Chsp  vrl  never  ventured  to  use.  He  calls  the  Pharisees  lovers 
^'^  cf  money  \  in  distinguishing  Judas  Iscariot  from  the 

other  Judas,  he  uses  the  phrase,  he  who  proved  a  traitor^ 
{h  mm  fyiMT*  st^mik).  Matthew  and  Mark  express  the 
same  sentiment  in  milder  language,  "  he  who  delivered 
him  op.''  In  recording  the  moral  instructions  of  our 
Lord,  especially  his  parables,  this  evangelist  has  united 
an  affecting  sweetness  of  manner  with  genuine  simpli- 
city. 

This  gospel  is  frequently  cited  by  Clemens  Romanns, 
the  contemporary  of  the  Apostles,  by  Ignatius,  and  Jus- 
tin Martyr.     Irenxus  has  made  above  a  hundred  cita- 
tions from  it.     In  his  lib.  ixuadv,  Hteres.  c.  14.  he  vin- 
dicates the  authority  and  perfection  of  Luke's  gospel, 
and  has  produced  a  collection  of  those  facts  which  are 
only  recorded  by  this  evangelist. 
_         ^        That  the  gospel  which  is  placed  last  in  our  editions 
coitiing  to  of  the  New  Testament  was  written  by  John,  one  of  our 
John. ,        Saviour's  apostles,  is  confirmed  by  tfie  unanimous  testi- 
mony of  the  ancient  Chrlstiins.    H«  was  the  son  of  Ze- 
bedee,  a  fishennan  of  Bethnaida  in  Galilee,   by  his  wife 
Salome,  and  tlie  brother  of  James,  soriiamed  the  elder 
er  greater.  He  was  the  beloved  disciple  of  onr  Saviour, 
and  was  honoured,  along  with  ^eter  and  James,  with 
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many  marks  of  distinction  whidi  were  not  coofoncd  on  SeriptaiSi 
the  other  disciples*  He  potsessed  a  higb  degree  of  iutre-  <  »  ■ 
pidity  and  zeal,  a  warm  and  affectionate  heart,  aad  was 
strongly  attached  to  his  master.  His  brother  Janet  aad 
he  were  honoured  with  the  title  of  Boaaerges,  or  iSbur 
of  Thunder,  He  was  anxious  to  restrain  whatever  he 
considered  as  a  mark  of  disreapect  against  his  master,and 
to  punish  his  enemies  with  severity.  He  was  incoMod 
against  some  persons  for  attempting  to  cast  oot  demooi 
in  the  name  of  Jesus  ^  and  required  tbem  to  desist  becante 
they  were  not  his  disciples.  James  and  be  proposed  to 
our  Saviour  to  call  down  fire  from  heaven  to  punish  the 
inhospitable  Samaritans.  Nor  was  the  courage  of  John 
less  ardent  than  his  zeal.  When  Peter  had  disowned  hit 
Lord,  and  all  the  other  disciples  had  fled,  John  conti- 
noed  to  attend  his  master.  He  was  present  at  hit  trial, 
and  followed  him  to  the  cross,  where  he  was  a  specta- 
tor of  his  sufferings  and  death.  The  interview  between 
Jesus  and  this  disciple  at  Calvary,  though  ooncitely  re- 
lated, is  an  event  which  will  strongly  affect  every  man 
of  feeling,  while  it  convinces  him  of  the  unalterable 
affection  of  Jesus  to  his  beloved  disciple,  at  well  at 
discovera  his  respectful  tenderness  for  his  mother.  See 
John.  ,5, 

The  ancients  inform  us,  that  there  were  two  motives  VIotivcs 
which  induced  John  to  write  his  gospel  \  the  one,  that  f**"  *^t^ 
he  might  refute  the  heresies  of  Ctriiithos  and  the  Nice-  *"'  '^* 
laitanM,  who  had  attempted  to  corrupt  the  Christian 
doctrine  \  tlie  other  nsotive  wa«,  that  he  might  supply 
those  important  events  in  the  life  uf  our  Saviour  which 
the  other  evangelists  had  omitted.  Of  the  former  of 
these  motives  Irenasus  gives  us  the  following  account : 
**  John,  desiroQS  to  extirpate  the  errors  kowu  in  the 
minds  of  men  by  Ccrinthus,  and  some  time  before  by 
those  called  Nicolaitans,  published  his  gospel  \  wherein 
he  acquaints  us  that  there  it  one  God,  who  made  all 
things  by  his  word,  and  not,  as  they  say,  one  who  is 
the  Creator  of  the  world,  and  another  who  is  the  father 
of  the  Lord  \  one  the  son  of  the  Creator,  and  another 
the  Christ,  from  the  supercelestial  abodes  who  descend- 
ed upon  Jesus,  the  son  of  the  Creator,  but  remained 
impassible,  and  afterwards  fled  back  into  his  own  ple- 
roma  or  fulness."  As  Ireasos  is  the  most  ancient  au- 
thor who  has  written  upon  this  subject,  many  appeals  ^^^ 
have  been  made  to  his  authoiity.  The  authority  ofNoitocoi 
Irenaeus  is  certainly  respectable,  and  we  have  often  re-  ^^^^  l>eie- 
ferred  to  his  testimony  with  confidence  \  but  we  think  ^^^* 
it  necessary  to  make  a  distinction  lietween  receiving  his 
testimony  to  a  matter  of  fact,  and  implicitly  adopting 
his  opinion.  He  does  not  tell  n^,  that  he  derived  his 
information  from  any  preceding  writer,  or  indeed  from 
any  person  at  all.  Nay,  he  seems  to  have  believed  that 
Jol>n  wrote  against  these  heresies  by  a  prophetic  spirit ; 
for  he  says  in  another  place,  chap.  xx".  30.  *'  As  John 
the  disciple  of  our  Lord  as^^ures  us,  saying.  But  these 
arc  written,  that  ye  might  believe  that  Jesus  is  the 
Christ,  the  Son  of  God,  and  that  believing  ye  might 
have  life  through  his  name)  fomeseeisg  these  Idas* 
phemous  notions  that  divide  the  Lord^  ^for  as  it  is  in 
their  powerJ*^ 

Indeed  it  seems  very  improbable  that  an  apostle 
should  write  a  history  of  onr  Lord  mt  put  pose  to  con- 
fute the  wild  opinions  of  Cerinthus  or  any  other  here- 
tic. Had  John  considered  such  a  confutation  neces- 
sary, it  is  more  likely  that  he  woold  have  introduced  it 
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into  an  epistle  than  blended  it  with  the  actions  of  his  ve- 
nerable Master.  But  were  the  opinion  of  Irenseus  well- 
founded,  we  should  surely  discover  some  traces  of  it  in 
the  gospel  of  John  \  yet  except  in  the  introduction, 
there  is  nothing  that  can  with  the  least  shadow  of  pro- 
bability be  applied  to  the  opinions  of  Cerinthus  ;  and 
few,  we  presume,  will  affirm,  that  the  gospel  of  John 
was  composed  merely  for  the  sake  of  the  first  eighteen 
verses. 

The  intention  of  John  in  writing  his  gospel  was  far  ~ 
more  extensive  and  important  than  to  refute  the  opi- 
nions of  a  few  men  who  were  to  sink  into  oblivion  in  the 
course  of  a  few  centuries.  It  was  evidently  (according 
to  the  opinion  of  Clemens  of  Alexandria)  to  supply  the 
omissions  of  the  other  evangelists :  It  was  to  exhibit  the 
evidences  of  the  Christian  religion  in  a  distinct  and  per- 
•picuous  manner :  It  was,  as  he  himself  in  the  conclu- 
'aion  of  his  gospel  assures  us,  to  convince  his  reader?, 
that  Jesus  is  the  Messiah^  the  Son  of  God^  and  that  be^ 
iieving  they  might  have  life  through  his  name*.  Now  it 
will  appear  to  any  person  who  reads  this  gospel  with 
atten^on,  that  he  has  executed  bis  plan  with  astonish- 
ing ability,  and  has  given  the  roost  circumstantial  and 
Satisfactory  evidence  that  Jesus  was  the  Messiah  the  Son 
of  God.  After  declaring  the  pre-existence  of  Jesus, 
he  proceeds  to  deliver  the  testimony  of  John  the  Bap« 
tist,  and  selects  some  of  the  greatest  miracles  of  Jesus, 
to  prove  bis  divine  mission.  In  the  fifth  chapter  he 
presents  us  with  a  discourse  which  our  Saviour  deliver- 
ed in  the  temple  in  the  presence  of  the  Jews,  wherein 
he  states  in  a  very  distinct  manner  the  proofs  of  his 
mission  from,  I.  The  testimony  of  John  ^  2*  His  own  mi- 
racles*, 3.  The  declaration  of  the  Father  at  his  baptism  j 
4.  The  Jewish  Scriptures.  Indeed  the  conclusion  that 
Jesus  was  the  Messiah  the  Son  of  God,  naturally  arises 
from  almost  every  miracle  which  our  Saviour  is  said  to 
have  performed,  and  from  every  discourse  that  he  de- 
livered. This  declaration  is  very  often  made  by  our 
Saviour  himself;  particularly  to  the  woman  of  oama-' 
ria,  to  Nicodtpdus,  and  to  the  blind  man  whom  be  had 
cured. 

It  must  be  evident  to  every  reader,  that  John  studi- 
ously pasi^es  over  those  passages  in  our  Lord'^s  history 
and  teaching  which  had  been  treated  at  large  by  the 
Other  evangelists,  or,  if  he  mentions  them  at  all,  he  men- 
tions them  slightly.  This  confirms  the  testimony  of 
ancient  writers,  that  the  first  three  gospels  were  writ- 
ten and  published  before  John  composed  his  gospel. 
Except  the  relation  of  our  Saviour^s  trial,  deatlx,  and 
iTsorrection,  almost  every  thing  which  occurs  in  this 
book  is  new.  The  account  of  our  Saviour^s  nativity, 
of  his  baptism,  and  of  his  temptation  in  the  wilderness, 
is  omitted ;  nor  is  any  notice  taken  of  the  calling  of 
the  twelve  apostles,  or  of  their  mission  during  our  Sa- 
viour's life.  It  is  remarkable,  too,  that  not  one  pa- 
rable is  mentioned,  nor  any  of  the  predictions  relating 
to  the  destruction  of  Jerusalem.     All  the  miracles  re- 
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corded  by  the  other  evangelists  are  passed  over,  except  Scriptu^. 
the  miraculous  supplv  of  provision,  by  which  five  thou-  *  \  '* 
sand  were  fed :  and  it  is  probable  that  this  miracle  was 
related  for  the  sake  of  the  discourse  to  which  it  gave 
birth.  The  other  miracles  which  are  mentioned  are 
few  in  number,  but  in  general  they  kre  minutely  de* 
tailed.  They  consist  of  these :  the  turning  of  water 
into  wine  at  Cana  \  the  core  of  the  diseased  man  at  the 
pool  of  Bethesda  \  the  core  of  the  man  that  had  been 
blind  from  his  birth ;  the  restoring  of  Lazarus  to  life  ^ 
and  the  healing  of  the  servant's  ear  which  Peter  had 
cut  off.  But  valuable  would  this  gospel  be,  though  it 
had  only  recorded  the  consolation  of  Jesus  to  his  dis- 
ciples previous  to  his  departure  \  which  exhibits  a  most 
admirable  view  of  our  Saviour's  character,  of  his  caie 
and  tender  regard  for  bis  disciples.  Having  opened 
every  source  of  comfort  to  their  desponding  minds ; 
exhorted  them,  to  mutual  love,  and  to  the  obedience  of 
bis  Father's  precepts  \  having  warned  them  of  the  im- 
pending dangers  and  sorrows— onr  Saviour  concludes 
with  a  prayer,  in  the  true  spirit  of  piety  and  benevo- 
lence *y  ardent  without  enthusiasm,  sober  and  rational 
without  lukewafmness.  i6$^ 

The  time  in  which  this  gospel  was  written  has  not  Time  at 
been  fixed  with  any  precision.   Irenseus  informs  us,  that  which  it 
it  was  written  at  Ephesus,  but  leaves  us  to  conjee tuicj^^"** 
whether  it  was  written  before  or  after  John's  return 
from  Fatmos.    He  was  banished  to  Fatmos  by  Domi- 
tian,  who  reigned  15  years,  and  according  to  the  best 
computation  died  A.  D.  06.      The  persecution  which 
occasioned  the  exile  of  John  commenced  in  the  14th 
year  of  Domitian's  reign.    If  John  wrote  his  gospel 
after  his  return  to  Ephesos,  which  is  affirmed  by  £pi- 
phanius  to  have  been  the  case,  we  may  fix  the  date  of  it 
about  the  year  97  (f).  tS€ 

This  gospel  is  evidently  the  production  of  an  illite-Styleofit 
rate  Jew,  and  its  style  is  remarkable  for  simplicity.    It 
abounds  more  with  Hebraisms  than  any  of  the  other 
gospels;  and  contains  some  strong  orientaKfigures  which 
are  not  readily  understood  by  an  European.  167 

This  gospel  is  cited  once  by  Clemens  Romanus,  by  Often  qao- 
Barnabas  three  times,  by  Ignatius  five  times,  by  Justin  ^V^  ^JJ!^' 
Martyr  six  times,  by  Irenaeus,  and  above  forty  times  by  ^^^^^ 
Clemens  Alexandrinus.  i^g 

The  book  which  we  intitle  the  Acts  of  the  Apostles  Acta  of  the 
connects  the  gospels  and  the  epistles.  It  is  evidently  a^P**^^^ 
continuation  of  Luke's  gospel,  which  appears  both  from 
the  introduction  and  from  the  attestations  of  ancient 
Christians.  Both  are  dedicated  to  Theophilus ;  and  in 
the  beginning -of  the  Acts  a  reference  is  made  to  his 
gospel,  which  he  calls  a  former  treatise^  recording  the 
actions  and  discourses  of  Jesus  till  his  ascension  to 
heaven.  Luke  is  mentioned'  as  the  author  of  the  Acts 
of  the  Apostles  by  Irenseus,  by  Tertullian,  by  Origen, 
and  Eusebius. 

From  the  frequent  use  of  the  first  person  plural,  it  is 
manifest  that  Luke  the  author  was  present  at  many  of 
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(py  It  has  been  argued  from  a  passage  in  (his  gospel,  that  it  must  have  been  written  before  the  destruction  of 
Jerusalem.  In  speaking  of  the  pool  of  Bethesda,  John  uses  the  present  tense :  His  words  are,  *'  There  is  at  Jeru- 
aalem.".  Now  if  these  words  had  been  Written  after  the  destruction  of  Jerusalem,  it  is  urged  the  past  tense  would 
have  been  used,  and  not  the  present.  This  argument  is  more  specious  tlian  forcible*  Though  Jerusalem  was  de«- 
molished,  does  it  follow  that  the  pool  of  Bethesda  was  dried  un  ? 
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the  transactions  which  lie  relates.  He  appears  to  have 
accompanied  Paul  from  Troas  to  Fhilippi.  He  attend- 
ed him  also  to  Jerusalem,  and  afterwards  to  Rome,  where 
he  remained  for  two  years.  He  is  mentioned  by  Paul 
in  several  of  those  epistles  which  were  written  from 
Home,  particularly  in  the  2d  epistle  to  Timothy,  and  m 
the  epistle  to  Philemon. 

This  book  contains  the  history  of  the  Christian  church 
for  the  space  of  about  28  or  30  years,  from  the  time  of 
our  Sayiour^s  ascension  to  PauPs  arrival  at  Home  in  the 
years  60  or  61.  A^  it  informs  us  tKat  Paul  resided  fwo 
years  in  Rome,  it  must  have  been  written  after  the  year 
6^  ;  and  as  the  death  of  Paul  is  not  mentioned,  it  is 
probable  it  was  composed  before  that  event,  which  hap- 
pened A.  D.  65. 

The  Acts  of  the  Apostles  may  be^ivided  into  seven 
parts.  I.  The  account  of  our  Saviour^s  ascension,  and 
of  the  occurrf^nces  which  happened  on  the  6r«t  Pente- 
cost after  that  event,  contained  in  chap.  i.  ii.  2.  The 
transactions  of  the  Christians  of  the  circumcision  at 
Jerusalem,  in  Judea,  and  Samaria,  chap,  iii.— ix.  xi. 
I — 21.  xii.  3.  Transactions  in  Csesarea,  and  the  ad- 
mission of  the  Gentiles,  chap,  x-  4.  The  first  circuit  of 
Barnabas  and  Paul  among  the  Gentiles,  chap.  xi.  22. 
xiii.  xiv.  5.  Embassy  to  Jerusalem,  and  the  first  coun- 
cil held  in  that  city,  chap.  xv.  6.  PauPs  second  jour- 
ney, chap,  xvi.-^xxi.  7.  His  arrestment,  trial,  appeal 
to  Caesar,  and  journey  to  Rome,  chap.  xxi.  to  the  end 
of  the  book. 

The  Acts  of  Apostles  are  cited  by  Clemens  Roma- 
nus,  by  Polyearp,  by  Justin  Martyr,  thirty  times  by 
Irenaeus,  and  seven  times  by  Clemeus  Alexandrinus. 

All  the  essential  doctrines  and  precepts  of  the  Chris- 
tian religion  were  certainly  taught  by  our  Saviour  him- 
self, and  are  contained  in  the  gospels.  The  epistles 
may  be  considered  as  commentaries  on  the  doctrines  of 
the  gospel,  addressed  to  particular  societies,  accomroo* 
dated  to  their  respective  situations  ^  intended  to  refute 
the  errors  and  false  notions  which  prevailed  among 
them,  and  to  inculcate  those  virtues  in  which  they  were 
most  deficient. 

The  plan  on  which  these  Letters  are  written  w^ 
first,  to  decide  the  controversy,  or  refute  the  erroneous 
notions  which  had  arisen  in  the  society  to  which  the 
epistle  was  addressed :  And,  secondly,  to  recommend 
those  duties  which  their  false  doctrines  might  induce 
them  to  neglect  ^  at  the  same  time  inculcating  in  ge- 
neral exhortations  the  most  important  precepts  of  Chris- 
tian morality. 

Of  the  epistles  fourteen  were  written  by  St  Paul. 
These  are  not  placed  according  to  the  order  of  time  in 
which  they  were  composed,  but  according  ta  the  sup- 
posed precedence  of  the  bocieties  or  persons  to  whom 
they  were  addressed.  It  will  be  proper,  therefore,  to 
exhibit  here  their  chronological  order  according  to  Dr 
Lardner. 

A  Table  of  St  Paul's  Epistles^  with  the  Places 
whcre^  and  times  when^  written^  according  to  Dr 
Lardner, 
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It  is  more  difficult  to  understand  the  epistolary  wri- Caoses  of 
tings  than  the  gospels  j  the  cause  of  which  is  evident.'^!'**' ****^ 
Many  things  are  omitted  in  a  letter,  or  slightly  men-"^'' 
tioned,  because  supposed  to  be  known  by  the  person  to 
whom  it  is  addressed.  To  a  stranger  this  will  create 
much  difficulty.  The  business  about  which  St  Paul 
wrote  was  certainly  well  known  to  bis  correspondents; 
but  at  this  distance  of  time  we  can  obtain  no  informa- 
tion concerning  the  occasion  of  his  writing,  of  the  cha- 
racter and  circumstances  of  those  persons  for  whom  his 
letters  were  intended,  except  what  can  be  gleaned  from 
the  writings  themselves.  It  is  no  wonder,  therefore, 
though  many  allusions  should  be  obscure.  Besides,  it 
is  evident  from  many  passages  that  he  answers  letters 
and  questions  which  his  correspondents  had  sent  him. 
If  these  had  been  preherved,  they  would  have  thrown 
more  light  upon  many  things  than  all  the  notes  and  con- 
jectures of  the  commentators.  {» . 

The  causes  of  obscurity  which  have  been  now  men-  Canses  of 
tioned  are  common  to  all  the  writers  of  the  epistles  \  obscurity 
but  there  are  some  peculiar  to  St  Paul.     i.  As  he  J»d g^'^^jjjj ^ 
an  acute  and  fertile  mind,  he  seems  to  have  written  ^p^^^ 
with  great  rapidity,  and  without  attending  much  to  the 
common  -rules  of  method  and  arrangement.     To  this 
cause  we  may  ascribe  his  numerous  and  long  parenthe- 
ses.    In  the  heat  of  argument  he  sometimes  breaks  off 
abruptly  to  follow  out  some  new  thought  \  and  when 
he  has  exhausted  it,  he  returns  from  his  digression  with- 
out informing  his  readers  \  so  that  it  requires  great  at- 
tention to  retain  the  connection.    2.  His  frequent  change 
of  person,  too,  creates  ambiguity  :  by  the  pronoun  I  he 
sometimes  means  himself^  sometimes  any  Christian; 
sometimes  a  Jew,  and  sometimes  any  man.     In  using 
the  pronoun  WE  he  sometimes  intends  himself;  some- 
times  comprehends  bis  companions;  sometimes  the  apos. 
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''BetiptBrt.  ties  ^  at  one  time  he  alludes  to  the  converted  JewSf  at 
^!  *'  V"  *  another  time  to  the  converted  Gentiles.  3.  There  is  a 
third  cause  of  obscurity  ;  he  frequently  proposes  oh-  ^ 
jections,  and  answers  them  without  giving  any  formal 
intimation.  There  are  other  difficultifs  which  arise 
from  our  uncertainty  who  are  the  persons  he  is  addres- 
•ing,  and  what  are  the  particular  opinions  and  practices 
to  which  he  refers.  To  these  we  may  add  two  f xtf r- 
Bal  causes,  which  have  increased  the  difficulty  of  undei- 
standing  the  epistles.  I.  The  dividing  them  into  chap- 
ters and  verses«  which  dissolves  the  connection  of  the 
parts,  and  breaks  them  into  fragments.  If  Cicero's 
epistles  had  been  so  disjointed,  the  reading  of  them 
would  be  attended  with  less  pleasure  and  advantage,  and 
with  a  great  deal  more  labour.  2.  We  are  accustomed 
to  the  phraseology  of  the  epistles  from  our  infancy ; 
but  we  have  either  no  idea  at  all  when  we  use  it,  or  our 
idea  of  it  is  derived  from  the  articles  or  system  which 
we  have  espoused.  But  as  different  sects  have  arbitrary 
definitions  for  St  PauPs  phrases,  we  shall  never  by  fol- 
lowing them  discover  the  meaning  of  St  Paul,  who  cer- 
tainly did  not  adjust  his  phraseology  to  any  man*i»  sys* 
tern. 

The  best  plan  of  studying  the  epistles  is  that  which 
was  proponed  and  executed  by  Mr  Locke.  This  we 
shall  present  to  our  readers  in  the  words  of  that  acute 
f  ^tf  and  judicious  author. 
Mrl.o  ke*t  **  After  1  had  found  by  long  experience,  that  the 
pXan  or  stu  reading  of  the  text  and  comments  in  the  ordinary  way 
dyiDS  the  p,.Qygj  j^Qi  go  successful  as  I  wished  to  the  end  propo- 
sed,  I  began  to  suspect  that  m  reading  a  cnapter  as  was 
usual,  and  thereupon  ^metimes  consulting  expositors 
upon  some  hard  places  of  it,  which  at  that  time  moxt 
affected  me,  as  relating  to  points  then  under  considera- 
tion in  my  own  mind,  or  in  debate  against  others,  was 
not  a  right  method  to  gei  into  the  true  sense  of  these 
epistles,  I  saw  plainly,  after  I  began  once  to  reflect  on 
it,  that  if  any  one  should  write  me  a  letter  as  long  as  St 
Faults  to  the  Romans,  concerning  such  a  matter  as  that 
is,  in  a  style  as  foreign,  and  expressions  as  dubious  as  his 
seem  to  be,  if  I  should  divide  it  into  fifteen  or  sixteen 
chapters,  and  read  one  of  them  to  day,  and  another  to- 
morrow, &c.  it  is  ten  to  one  I  should  never  come  to  a 
foil  and  clear  comprehension  of  it.  The  way  to  under- 
stand the  mind  of  him  that  writ  it,  every  one  would 
agree,  was  to  read  the  whole  letter  through  from  one  end 
to  the  other  all  at  once,  to  see  what  was  the  main  sub- 
ject and  tendency  of  it :  or  if  it  bad  several  views  and 
purposes  in  it,  not  dependent  one  on  another,  nor  in  a 
subordination  to  one  chief  aim  and  end,  to  discover  what 
thoHe  different  matters  were,  and  where  the  author  con- 
cluded one,  and  began  another ;  and  if  there,  were  any 
necessity  of  dividing  the  epistle  into  parts,  to  make  the 
.  boundaries  of  them. 

'*  In  the  prosecution  of  this  thought,  I  concluded  it 
necessary,  for  the  understanding  of  any  one  of  St  PauPs 
epistles,  to  read  it  all  through  at  one  sitting,  and  to  ob- 
serve as  well  as  I  could  the  drift  and  design  of  his  writ- 
ing it.  If  the  first  reading  gave  me  some  light,  the  se- 
cond gave  me  more  >  and  so  I  persisted  in  reading  con- 
stantly the  whole  epistle  over  at  once  till  1  came  to  have 
a  good  general  view  of  the  apostle^s  main  purpose  in 
writing  the  epistle,  the  chief  branches  of  his  discourse 
wherein  he  prosecuted  it,  the  arguments  he  used,  and 
the  disposition  of  the  whole. 
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**  This,  I  confess,  is  not  to  he  obtained  by  one  or  Scrlptiir 
two  hasty  readings;  it  must  be  repeated  again  and  ngain  /"^ 
with  a  close  attention  to  the  tenor  of  the  discours^e,  and 
a  perfect  neglect  of  the  divisions  into  chapters  and  ver- 
ses. On  the  contrai-y,  tl»e  safest  way  is  to  suppose  that 
the  epistle  has  but  one  business  and  one  aim,  till  by  a 
frequent  peiusaf  of  it  you  are  forced  to  sec  there  are  di- 
stinct independent  matters  in  it,  which  will  forwardly 
enough  shoiv  themselves. 

'*  It  requires  so  much  mere  pains,  judgment,  and  ap- 
plication, to  find  (he  coherence  of  obscure  and  abstruse 
writings,  and  makes  them  so  much  the  more  unfit  to 
serve  prejudice  and  preoccupation  when  found  ^  that  it 
is  not  to  be  wondered  that  St  PauPs  epistles  have  with 
many  passed  rather  for  disjointed,  loose,  pious  dis- 
courses, full  of  warmth' and  zeal,  and  overflows  of  light, 
rather  than  for  calm,  strong,  coherent  reasonings,  that 
carried  a  thread  of  argument  and  consistency  all  tLi*ough 
them." 

Mr  Locke  tells  us  he  continued  to  read  the  same 
epistle  over  and  over  again  till  he  discovered  the  scope 
of  the  whole,  and  the  diffierent  s^tep^  and  arguments  by 
which  the  writer  accomplishes  his  purpose.  For  be  was 
convinced  before  reading  his  epistles,  that  Paul  was  » 
man  of  learning,  of  sound  sense,  and  knew  all  the  doc- 
trines of  the  gospel  by  revelation.  The  speeches  record- 
ed in  the  Acts  of  the  Apostles  convinced  this  judicious 
critic  that  Paul  was  a  clo^e  and  accurate  rea^oner:  and 
therefore  he  concluded  that  his  epistles  would  not  be 
written  in  a  loooe,  confined,  incoherent  style.  Mr  Locke 
accordingly  followed  the  chain  of  the  apostle's  discourse, 
observed  his  inferences,  and  carefully  examined  from 
what  premiNeti  they  were  drawn,  till  he  obtained  a  gene- 
ral outline  of  any  particular  epistle.  If  every  divine 
would  follow  this  method,  he  would  soon  acquiie  such  a 
knowledge  of  Paul's  style  and  manner,  that  he  would 
peruse  bis  other  Epistles  with  much  greater  ease.  177 

Tha't  the  Epistle  to  the  Romans  was  written  at  Co- Epistle  t 
rinth  by  St  Paul,  is  ascertained  by  the  testimony  of  the*^      ^®' 
ancient  Christians.    It  was  composed  in  the  year  58,  in 
the  24th  year  after  Paul's  conversion,  and  is  the  seventh       ,^g 
epistle  which  he  wrote.     From  the  Acts  of  the  Apostles  Its  date, 
we  learn  that  it  must  have  been  written  within  the  space 
of  three  months  -y  for  that  was  the  whole  period  of  Paul's 
residence  in  Greece,  (Acts  xx.  i,  2,  3.). 

The  following  analysis  of  this  epistle  we  have  taken 
from  a  valuable  tittle  treatise,  intitled  A  Key  to  the 
New  Testament,  which  was  written  by  Dr  Perc^  bishop 
of  Dromore.  It  exhibits  the  intention  of  the  apostle, 
and  the  arguments  which  he  uses  to  prove  his  different 
propositions,  in  the  most  concise,  distinct,  and  connect- 
ed manner,  and  affords  the  best  view  of  this  Epistle  that 
we  have  ever  sern.  ^^ 

*'  The  Christian  church  at  Rome  appears  not  to  have  General  d 
been  planted  by  any  apostle;  wherefore  St  Paul,  lest  it*'K>^ 
should  be  corrupted  by  the  Jews,  who  th»  u  swarmed  in 
Rome,  and  of  whom  many  were  converted  to  C  hristiaiii- 
ty,  sends  them  an  abstract  of  the  pr«ncipul  truths  of  the 
go^pel,  and  endeavours  to  guard  them  atrainst  those  er- 
roneous notions  which  the  Jews  had  of  justification,  and 
of  the  election  of  their  own  nation. 

•*  Now  the  Jews  a&si^rned  three  grounds  for  justifica- 
tion. First,  *  The  extraordinary  piety  and  merits  of 
their  ancestors,  and  the  covenant  made  by  God  with  these 
holy  fflen.'     They  thought  God  could  not  hate  the  chil- 
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Seripture.  drcn  of  sucli  meritorious  parents ;  and  as  be  bad  made 
a  coTenant  wltb  tbe  patriarchs  to  bless  their  posteritjP, 
he  was  obliged  thereby  to  pardon  their  sins.'     Second  I  j^ 

*  A  perfect  knowledge  and  diligent  study  of  the  law  of 
Moses.'  They  made  this  a  plea  for  the  remission  of  all 
their  sins  and  vices.  Thirdly, '  The  works  of  the  Levi- 
tical  law/  which  were  to  expiate  sin,  especially  circum- 
cision and  sacrifices.  Hence  they  inferred  that  the  Gen- 
tiles must  receive  the  whole  law  of  Moses,  in  order  to 
be  justified  and  saved. 

**  The  doctrine  of  the  Jews  concerning  election  was, 

*  That  as  God  had  promised  to  Abraham  to  bless  bis 
seed,  to  give  him  not  only  spiritual  blessings,  but  al* 
so  tlie  land  of  Canaan,  to  sofier  him  to  dwell  there  in 
prosperity,  and  to  consider  him  as  his  church  upon 
earth :'  That  therefore  this  blessing  extended  to  their 
whole  nation,  and  that  God  was  bound  to  fulfil  tbesQ 
promises  to  them,  whether  they  were  righteous  or  wick- 
ed, faithful  or  unbelieving.  They  even  believed  that  a 
prophet  ought  not  to  pronounce  against  their  nation  the 
prophecies  with  which  he  was  inspired }  but  was  rather 
to  beg  of  God  to  expunge  his'name  out  of  tbe  book  of 
the  living. 

'*  These  previous  remarks  will  serve  as  a  key  to 
unlock  this  difficult  Epistle,  of  which  we  shall  now^give 
a  short  analysis.  See  Michaelis*s  Lectures  wijhe  New 
Testament, 

"  I.  The  Epistle  begins  with  the  usual  salutation  with 
which  the  Greeks  began  their  letters,  (chap.  i.  l~-70« 

**  II.  St  Paul  professes  his  joy  at  the  flourishing  state 
of  the  church  at  Rome,  and  his  d^ire  to  come  and 
preach  the  gospel  (ver.  8— -ip.)  :  then  he  insensibly  in- 
troduces the  capital  point  he  intended  to  prove,  viz. 

**  III.  The  subject  of  the  gospel  (ver.  i6,  I70»  that 
it  reveals  a  righteousness  unknown  before,  which  is  de- 
rived solely  from  faith,  and  to  which  Jews  and  Gentiles 
have  an  equal  claim. 

**  IV.  In  order  to  prove  this,  he  shows  (chap.  i.  i8^- 
iii.  20.)  that  both  Jews  and  Gentiles  are  *  under  sin,' 
i.  e.  that  God  will  impute  their  sins  to  Jews  as  well  as 
to  Gentiles. 

^'  His  arguments  may  he  reduced  to  these  syllogisms 
(chap.  ii.  i7-*240*  '•  *  T^^^  wrath  of  God  is  reveal- 
ed  against  those  who  hold  the  truth  in  unrighteous- 
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e.  who  acknowledge  the  truth,  and  yet  sin 
against  it.'  2.  The  Gentiles  acknowledged  truths^  but, 
partly  by  their  idolatry,  and  partly  by  their  other 
detestable  vices,  they  sinned  against  the  truth  they  ac- 
knowledged. 3.  Therefore  the  wrath  of  God  is  re- 
vealed against  the  Gentiles,  and  punisheth  them.  4.  The 
Jews  have  acknowledged  more  truths  than  the  Gen- 
tBes,  and  yet  they  sin.  5.  Consequently  the  Jewish  sin- 
ners are  yet  more  exposed  to  the  wrath  of  God  (ch.  ii. 
I — 1 2.).  Having  thus  proved  his  point,  he  answers 
certain  objections  to  it.     Ob;\  i.  *  The  Jews  were  well 

Sounded  in  their  knowledge,  and  studied  the  law.' 
e  answers.  If  the  knowledge  of  the  law,  without  ob- 
serving it,  could  justify  them,  then  God  could  not  have 
condemned  the  Gentiles,,  who  knew  the  law  by  nature 
(ch.  ii.  13 — 16.) •  Ob/,  2.  *The  Jews  were  circumci- 
sed.' Ans,  That  is,  ye  are  admitted  by  an  outward 
sign  into  the  covenant  with  God.  This  sign  will  not 
avail  you  when  ye  violate  that  covenant  (ch.  iu  25^  to 
the  end)^  Obf,^,  *  According  to  this  doctrine  of  St 
Paul,  the  Jews  have  no  adTaotage  befom  others'    Ans, 
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Yes,  they  still  have  advantages;  for  unto  them  are  com-  Scripti 
mitted  the  oracles  of  God.  But  their  privileges  do  not ' 
extend  to  this,  that  God  should  overlook  their  sins,  which, 
on  the  contrary.  Scripture  condemns  even  in  the  Jewa 
(ch.^iii.  I— 19.).  Ob;\  4.  •They  had  the  Levitical  law 
and  sacrifices.'  Ans.  From  hence  is  no  remission,  but 
only  the  knowledge  of  sin,  (ch.  iii.  20.). 

''  y.  From  all  this  St  Paul  concludes,  that  Jews  and 
Gentiles  may  be  justified  by  the  same  means,  namely, 
without  the  Levitical  law,  through  faith  in  Christ : 
And  in  opposition  to  the  imaginary  advantages  of  th« 
Jews,  he  states  the  declaration  of  ^echariah,  that  God 
is  the  God  of  the  Gentiles  as  well  as  of  the  Jews,  (ch; 
iii.  21.  to  the  end. 

••  VI.  As  the  whole  blessing  was  promised  to  tbe  faith- 
ful  descendants  of  Abraham,  which  both  Scripture  and 
tbe  Jews  call  his  children,  he  proves  his  former  assert 
tion  from  the  example  of  Abraham ;  who  was  an  idola- 
ter before  his  call,  but  was  declared  just  by  God,  OQ 
account  of  his  faith,  long  before  the  circumcision. 
Hence  he  takes  occasion  to  explain  the  nature  and 
fin^iu  of  faith,  (ch.  iv.  i.  v.  xi.)      * 

•*  VII.  He  goes  on  to  prove  from  God's  justice,  tba€ 
the  Jews  had  no  advantageis  over  the  Gentiles  with  re- 
spect to  justification.  Both  Jews  and  Gentiles  had  foiw 
feited  life  and  immortality,  by  the  means  of  one  commoii 
father  of  their  race,  whom  they  themselves  had  not  cho- 
sen. Now  as  God  was  willing  to  restore  immortality 
by  a  new  spiritual  head  of  a  covenant,  viz.  Christ,  it  was 
just  that  both  Jews  and  Gentilea  should  share  in  thi» 
new  representative  of  the  whole  race  (ch.  v.  1 2.  to  th« 
end).-*Chap.  v.  ver.  15,  16.  amounts  to  this  negative 
question,  *  Is  it  not  fitted  that  the  free  gift  should  extend 
as  far  as  the  offence  P' 

*^  VIII.  He  shows  that  the  doctrine  of  justification, 
as  stated  by  him,  lays  us  under  the  strongest  obligationt 
of  holiness,  (ch.  vi.  i.  to  the  end). 

"  IX.  He  shows  that  the  law  of  Mo&es  no  longer  con- 
cerns us  at  all )  for  our  justification  arises  from  our  ap- 
pearing in  God's  sight,  as  if  actually  dead  with  Christ  on 
account  of  our  sins ;  but  the  law  of  Moses  was  not  given 
to  the  dead.  On  this  occasion  he  proves  at  large,  that 
the  eternal  power  of  God  over  us  is  not  affected  by  this  ^ 
and  that  whilst  we  are  under  the  law  of  Moses  we  per- 
petually become  subject  to  death,  even  by  sins  of  inad- 
vertency, (ch.  vii.  I.  to  the  end). 

*''  X.  Hence  he  concludes,  that  all  those,  and  those 
only,  who  are  united  with  Christ,  and  for  the  sake  of  hit 
union  do  not  live  according  to  the  flesh,  are  free  firom 
all  condemnation  of  the  law,  and  have  an  undoubted 
share  in  eternal  life,  (ch.  viii.  x— 17.) 

"  XI.  Having  described  their  blessedness,  he  is  aware 
that  the  Jews,  who  expected  a  temporal  happiness,  should 
object  to  him,  that  Christians  notwithstanding  endure 
much  suffering  in  this  world.  He  answers  this  ob- 
jection at  large,  (ch.  viii.  18.  to  the  end.). 

^*  XII.  He  shows  that  God  is  not  the  less  true  and 
faithful,  because  he  doth  not  justify,  but  rather  rejects 
and  punishes,  those  Jews  who  would  not  believe  the 
Messiah,  (ch.  ix.  x.  xi.).  In  discussing  this  point,  we 
may  observe  tbe  cautions  manner  in  which,  on  account 
of  the  Jewish  prejudices,  he  introduces  it  (ch.  ix. 
^'*— 5*)v  ^  ^^^^  ^^  in  the  discussion  itself. 

^  He  shows  that  the  promises  of  God  were  never 
made  to  all  the  posterity  of  Abrahami  and  that  God  al- 

waya 
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Bcflipiaie.  ^»*y*  reserved  to  himself  the  power  of  choosing  those  sons 
ZmlS^mmJ  of  A.brahano  whom,  for  Abraham's  sake,  he  intended  to 
bless,  and  of  punishing  the  wicked  sons  of  Abraham  } 
and  that  with  respect  to  temporal  happiness  or  misery, 
he  was  not  even  determined  in  his  choice  by  their  works* 
Thus  he  rejected  Lshmael,  Esaa,  the  Israelites  in  the  de* 
sert  in  the  time  of  Moses,  and  the  greater  part  of  that 
people  in  the  time  of  Isaiah,  making  them  a  sacrifice 
to  his  justice,  (ch.  ix.  6.— ip.)* 

"  He  then  proceeds  to  show,  that  God  had  reason  to 
reject  most  of  the  Jews  then  living,  because  they  would 
not  believe  in  the  Messiah,  though  the  gospel  had  been 
preached  to  them  plainly  enough,  (ch.  ix.  30.  x.  to  the 
end).  However,  that  God  had  not  rejected  all  the 
people,  but  was  still  fulfilling  his  promise  upon  many 
thouland  natural  descendants  of  Abraham,  who  believed 
in  the  Messiah,  and  would  in  a  future  period  fulfil  them 
upon  more ;  for.  that  all  Israel  would  be  converted,  (ch. 
xi.  1—32.).  And  he  oonclnded  with  admiring  the  wise 
counsels  of  God,  (ver.  33.  to  the  end). 

*^  XIII.  From  the  doctrine  hitherto  laid  down,  and 
particularly  firom  this,  that  God  has  in  merey  accepted 
the  Gentiles  ^  he  argues,  that  the  Ronmns  should  con- 
secrate and  offer  themselves  up  wholly  to  God.  This 
leads  him  to  meotioa  in  particular  some  Christian  duties, 

(ch.  xii.)f  viz* 

*'  XIV.  H»  exhorts  them  to  he  subject  to  magi- 
strates (eh.  xiii.  I— 7O »  the  Jews  at  tlwt  time  being 
given  to  sedition. 

*'  XV*  To  love  one  another  heartily  (ver.  ^-10.  )• 
And, 

*'  XVI.  To  abstain  from  those  vices  which  were  000^ 
sidered  as  things  indifieren  t  among  the  Gentiles,  (ver.  i  x  • 
to  the  end). 

^*  XVII.  Jle  exhorts  the  Jews  and  Gentiles  in  the 
Christian  church  to  brotherly  unity,  (ch.  xiv.  2.  xv. 

'*  XVin.    Hecondudes  his  EpislJe  with  an  excuse 

for  having  ventured  to  admonish  the  Romans,  whom  he 

had  not  converted  ^  with  an  aceonat  of  the  journey  to 

Jerusalem  >  and  with  some  salutations  to  those  persons 

whom  he  meant  to  recommend  to  the  church  at  Keme.'^ 

^g,     See  Miehaelu^s  Lecture*  on  the  New  lesiament. 

JintiiSM'      Corinth  was  a  wealthy  and  luxurious  city,  built  upon 

tie  to  the    the  -isthmus  which  joins  the  Morea  to  the  northern 

Cwinthi-    parts  of  Greece.      In  this  city  Paul  had  spent  two 

^'^'  years  founding  a.  Christian  chureh,  which  consisted  of 

a  mixture  of  Jews  and  Gentiles,  but  the  greater  part 

Gentiles. 

Ill  iatt.  About  three  years  after  the  apostles  had  left  Corinth, 

he  wrote  this  Kpistle  from  Epbesus  in  the  year  ^  or 

57,  and  in  the  beginning  of  Nero's  reign.     That  it 

was  written  from  Ephesus,  appears  from  the  salutation 

with  which  the  Epbtle  doses,  (chap.  xvi.  ip.)*    ^The 

churehes  of  Asia  ralute  you.  Aquila  and  Priscilla  salute 

you  much  in  the  LonL**     From  these  words  it  is  evi* 

dent,  in  the  first  place,  that  the  Epistle  was  written  in 

Asia.     2dly,  It  appears  from  Acts  xviiL  18,  19.  that 

Aquila  and  Priscilla  accompanied  Paul  from  Corinth  to 

EphesuS)  where  they  seemed  to  have  continiied  tillPanPs 

departure. 

St  Paul  had  certainly  kept  up  a  constant  intcat^enrse 
witfa^e  churehes  which  he  had  founded  ;  for  he  was 
fvidentlj  acquainted  with  all  their  revolutions.  They 
seen  to  have  applied  to  hijiL&r  advice  in  those  dim- 
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cult  cases  which  their  own  understanding  could  not  ScripiDiv. 
solve ;  a^d  he  was  ready  on  all  occasions  to  correct  their  *      V'      * 
mistakes.  183 

This  Epistle  consists  of  two  parts,     i.  A  reproof  Geaeial  ^ 
for  those  vices  to  which  they  were  most   prepense  j  design  ©fit. 
2.  An  answer  to  some  queries  which  they  had  proposed 
to  him. 

The  Corinthians,  like  the  other  Greeks,  hacd  been 
accustomed  to  see  their  philosophers  divide  themselvet 
into  different  sects ;  and  as  they  brought  along  with 
them  into  the  Christian  church  their  former  opinions 
and  customs,  they  wished,  as  before,  to  arrange  them-        184 
selves  under  different  leaders.     In  this  Epistle  PaoiThci^tle 
condemns  these  divisions  as  inconsistent  with  the  spirit 'fP'^^^ 
of  Christianity,  which  inculcates  benevolence  and  una*  ,|J^]^^^ 
nimity,    and  as  opposite  to  the  eondoct  of  Christian  i^^^^g. 
teachers,  who  did  not,  like  the  philosophers,  aspire  af« 
ter  the  praise  of  doquence  and  wisdom.     They  laid  no 
claim  to  these   nor  to  any  honour  that  cometh  from 
men.     The  apostle  dedares,  that  the  Chrbtian  trutha- 
were  revealed  from  heaven ;  that  they  were  taught  witik 
great  plainness  and  simplidty^  and  proved  by  the  evi* 
dence  of  miracles,  (chap.  i.  i.)*     He  dissuades  then^  . 
firom  their  divisions  and  animosities,  by  remtnding  them 
of  the  great  trial  wfaichr  every  man's  work  must  nnder* 
gO'}  of  the  guilt  they  incurred  by  pdluting  the  temple 
or  church  of  God }  of  the  vanity  of  human  wisdom  ^ 
and  of  glorying  in  men.    He  admonishes  them  to  esteem 
the  teachers  of  the  gospel  ody  as  the  servants  of  Christ ; 
and  to  remember  that  everv  superior  advantage  whicb 
they  enjoyed  wa»  to  be  ascribed  to  the  goodness  of  God^ 
(chap.  iii.  4.). 

2.  In  the  fifth*  chapter  the  apostle  considers  the  case 
of  a  notorious  offender,  who  had  married  his  stepmo- 
ther;  and  teUs  them,  that  he  ought  to  be  excommuni-* 
cated.  He  also  exhorts  the  Christiana  not  to  associate 
with  any  person  who  led  such  an  openly  profkne  life. 

3.  He  censures  the  Corinthians  for  their  litigious  dis* 
position,  which  caused  them  to  prosecute  their  Chri- 
stian brethren  before  the  Heathen  courts.  He  expresses 
much  warmth  and  surprise  that  they  did  not  refer  their 
differences  to  their  brethren;  and  concludes  his  exhorta- 
tions on  this  subject,  by  assuring  them  that  they  ought 
rather  to  allow  themselves  to  be  defrauded  than  to  seek 
redress  from  Heathens  (chap.  v.  i—- 9«). 

4.  He  inveighs  against  those  vices  to  which  the  Co- 
rinthians had  been  addicted  before  their  Oonversidn,  and 
especially  against  fornication,  the*  criminality  of  which 
they  did  not  fully  perceive,  as  this  vice  was  generally 
overlooked  in  the  systems  o£  the  philosophers,  (chap.  vi. 

10.  to  the  end).  ^ 

Having  thus  pointed  out  the  public  irregularities  And  mI 
with  which  they  were  char^able,  he  next  replies  to  cer-  swen  car* 
tain  qoestions  which  the  Corinthians  had  proposed  to^  V>^ 
him  by  letter.     He,  i.  Determines  some  questions  i^SSk  a« 
lating  to  the  marriage  state;  as,  ist,  "Whether  it  was^^l^^  ' 
good  to  marry  under  the  existing  ciroumstances  of  the  posed  te- 
cbnroh?    And,   2d,  Whether  they  should  withdraw 
from  their  partners   if  they  continued   unbelievers  ? 
(chap.  vii.). 

2.  He  instructs  them  how  to  act  with  respect  to  idol 
oflbrings.  It  could  not  be  mlawful  in  itself  to  eat  the 
food  which  had  been  offered  to  idols  j  fiir  the  consecm- 
tion  of  flesh  or  wine  to  an  idol  did  not  make  it  the  pro- 
perty of  the  idol,  aft  idol  being  nothing,  and  therefore 

incapabfe 
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Scripture,  incapable  of  property.  But  some  Coriotbiana  thougbt 
'  w  it  lawful  to  go  to  a  least  in  the  idol  temples,  wbich  at 
:tbc  same  time  ^ere  placpR  of  resort  for  lewdness,  and 
to  eat  the  sacrifices  whilst  praises  were  sung  to  the  idol. 
This  was  publicly  joining  in  the  idolatry.  He  even  ad- 
vises to  abstain  from  such  participation  as  iras  lawful, 
rather  than  give  oflfence  to  a  weak  brother  i  which  he 
enforces  by  his  own  example,  who  had  abstained  from 
many  lawful  things,  rather  than  prove  a  scandal  to  the 
gospel,  (chap.  viii.  ix.  x.). 

3.  He  answers  -a  third  query  concerning  the  manner 
in  which  women  should  deliver  any  thing  in  public, 
when  called  to  it  by  a  divine  impulse.  And  here  he 
censures  the  unusual  dress  of  both  sexes  in  prophe>ying, 
-Tvhich  expased  them  to  the  contempt  of  the  Greeks, 
among  whom  the  men  u^iualiy  went  uncovered,  and  the 
women  veiled. 

Being  thus  led  to  the  consideration  of  the  abuses  that 
prevailed  in  their  public  wonthip,  he  goes  on  to  censure 
the  irregularities  which  were  committed  at  their  lov«- 
feasts,  or,  as  we  term  them,  the  Lord'*s  Supper,  It  was 
a  common  practice  with  the  Greeks  at  their  social  sup- 
pers for  every  roan  to  bring  his  own  provisions  along 
with  him,  not,  however,  to  share  them  with  the  com- 
pany, but  to  feast  on  them  in  a  solitary  manner.  Thu» 
the  rich  ate  and  drank  to  excess,  whilst  the  poor  were 
totally  neglected.  The  Corinthians  introduced  the 
same  practice  in  the  celebration  of  the  LordV  Supper, 
thus  confounding  it  with  their  ordlqary  meals,  and 
without  ever  examining  into  the  end  of  the  institution. 
It  was  this  gross  abuse  that  Paul  reproves  in  the  Jith 
chapter.  He  also  censures  their  conduct  in  the  exercise 
of  the  extraordinary  gifts  of  the  Holy  Ghost ;  he  shows 
them  they  all  proceeded  from  the  same  spirit,  and  were 
intended  for  the  instruction  of  Christian  societies  \  that 
all  Christians  ought  to  be  united  in  mutual  love  \  and 
that  tenderness  ought  to  be  shown  to  the  most  inconsi- 
derable member,  as  every  one  is  subservient  to  the  good 
of  the  whole  (chap.  xii.).  In  the  13th  chapter  he  gives 
a  beautiful  description  of  benevolence,  which  has  been 
much  and  justly  admired.  He  represents  it  as  superior 
to  the  supernatural  gifts  of  the  spirit,  to  the  most  exalt- 
ed genius,  tt>  universal  knowledge,  and  even  to  faith* 
In  the  14th  chapter  he  cautions  the  Corinthians  against 
ostenUtion  in  the  exercise  of  the  gift  of  languages,  and 
gives,  them  proper  advices. 

4.  He  asserts  the  resurrection  of  the  dead,  in  opposi- 
tion to  some  of  the  Corinthians  who  denied  it,  founding 
it  on  the  resurrection  of  Jesus  Christ,  whit  h  he  considers 
as  one  ef  the  most  essential  doctrines  of  Christianity.  He 
then  answers  some  objections  to  the  resurrection,  drawn 
from  our  not  being  capable  of  understanding  how  it  will 
be  accompli'ihed  (chap.  xv.).     He  then  concludes  with 
some  directions  to  the  Corinthian  church  concerning  the 
•manner  of  collecting  alms  ;  promises  them  a  visit,  and 
\16      salutes  some  of  the  members. 
The  second      ^he  second  Epistle  to  the  Corinthians  was  written 
thc"torin-  ^^^^  Macedonia  in  the  year  57,  about  a  year  after  the 
tluanB.        former.     See  2  Cor.  ix.  i.— 5.  viii.  and  xiii.  I. 

187  St  Paul's  first  Epintle  had  wrouifht  diflerent  effects 

State  of  th^j^m^Dg  jh^j  Corinthians:  many  of  them  examined  their 
h""h    "  conduct  j  they  excommnnicated  the  incestuous  man  ; 
requested  St  PauPs  return  with  tears ;  and  vindicated 
him  and  his  ofHce  against  the  false  teacher  and  his  ad- 
herents. Others  of  them  still  adhered  to  that  adversary 
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of  St  Paul,  expressly  denied  his  apostolic  oflBee,  and  even  Scriptnve, 
furnished  themselves  with  pretended  arguments  from  that  ^  \ 
Epistle.  He  had  formerly  promised  to  take  a  journey 
from  Ephesus  to  Corinth,  thence  to  visit  the  Macedo- 
nians, and  return  from  them  to  Corinth  (2  Cor.  i.  i  ^, 
16.).  But  the  unhappy  titate  of  the  Corinthian  church 
made  him  alter  bis  intention  (verse  23.),  since  he  found 
be  must  have  treated  them  with  severity.  Hence  his 
adversai*ics  partly  argued,  i.  That  St  Paul  was  irreso- 
liite  and  unsteady,  and  therefore  could  not  be  a  prophet : 
2.  The  improbability  of  his  ever  coming  to  Corinth 
again,  since  hr*  was  afraid  of  them.  Such  was  the  state 
of  the  Curinthian  church  when  St  Paul,  after  his  depar- 
ture from  Ephesus,  having  visited  Macedonia  (Acts  xx. 
I.),  received  an  account  of  the  ab<»ve  partieuUrs  from 
Titus  (2  Cor.  vii.  5,  6.),  and  therefore  wrote  them  hi^ 
second  Epistle  about  the  end  of  the  same  year,  or  iho 
beginning  of  58.  jss 

But  to  give  a  more  distinct  view  of  the  contents  of  ^'*«w  oC 
this  Epistle  :  ^'«  **•■- 

1.  The  apostle,  after  a  general  salutation,  expresses  his  Jt,li^|i?/ 
grateful  seuKC  of  the  divine  goodness  ;  professing  bis  con-|)i^Ue^ 
fide  nee  in  Gnd,  supported  by  a  sense  of  his  own  integri- 
ty )  makes  an  apology  for  not  having  visited  the  Corin* 
thians  as  he  had  intended,  and  vindicates  himself  from 

the  charge  of  ficklenesR,  (chap.  i.). 

2.  He  forgives  the  inceMtunus  man,  whose  conduct 
had  made  so  deep  an  impression  on  the  apostle^s  mind, 
that  one  reason  why  he  had  deferred  his  journey  to  Co- 
rinth was,  that  he  might  not  meet  them  in  grief,  nor 
till  he  had  received  advice  of  the  effect  of  his  apostolical 
admonitisfis.  He  mentions  his  anxiety  to  meet  Titus 
at  Troas,  in  order  to  hear  of  their  welfare  \  expresses 
bis  thankfulness  to  God  for  the  success  attending 
his  ministry,  and  speaks  of  the  Corinthians  as  his  ere* 
dentials,  written  by  the  finger  of  God,  (chap.  ii.  iii. 
I.— 6.). 

3.  He  treats  of  the  office  committed  to  him  of 
preaching  the  redemption  ;  and  bif^hly  prefers  it  to 
preaching  the  law :  to  which  probably  hi^  adversaries 
had  made  great  pretences.  They  had  ridiculed  his  suf- 
ferings \  which  he  shows  to  be  no  disgrace  to  the  go- 
spel or  its  ministers  \  and  here  he  given  a  short  abstract 
of  the  doctrine  he  preaches,  chap,  iii,  6*  t.  to  the 
end). 

He  expatiates  with  great  copiousness  on  the  temper 
with  which,  in  the  midst  of  afHictions  and  persecutions, 
he  and  his  brethren  executed  their  important  embassy  \ 
and  with  great  affection  and  tenderness  he  exhorts  them 
to  avoid  the  pollution  of  idolatry,  (chap.  vi.).  He  en- 
deavours  to  win  their  confidence,  by  telling  them  bow 
much  he  rejoiced  in  their  amendment  and  welfare,  and 
how  sorry  he  had  been  for  the  distress  which  his  neces- 
sary reproofs  had  ocrasioned,  (chap.  vii.).  He  then  ex- 
horts them  to  make  liberal  contrihutions  for  the  Chris* 
tians  in  Judea.  He  recommends  to  them  the  exsmple 
of  the  Macedonian^,  and  reminds  them  of  the  benevo- 
lence of  the  Lord  Jesus.  He  expresses  his  joy  for  the 
readiness  of  Titus  to  assit  in  making  the  collection  ;  and 
makes  also  honourable  mention  of  other  Christian  bre- 
thren, whom  he  had  joined  with  Titus  in  the  same  cora- 
mis<sion,  (chap,  viii.)  He  then,  with  admirable  address, 
un^es  a  liberal  contribution,  and  recommends  them  to 
the  divine  blessing,  (chap,  ix.)* 

4.  Next  he  obviates  some  reflections  which  bad  been 

thrown 


Stripcnra.  Hirawii  on  him  for  the  mildness  of  his  conduct,  as  if  it 
^  V  "^  had  proceeded  from  fear.  He  asserts  bis  apostolical 
power  and  authority,  cautioning  bis  opponents  against 
urging  him  to  give  too  sensible  demonstrations  of  it, 
(chap.  X.)*  He  vindicates  himself  against  the  insinua- 
tions of  some  of  the  Corinthians,  particularly  for  having 
declined  pecuniary  support  from  the  church  ^  an  action 
which  bad  been  ungenerously  turned  to  his  disadvatt<- 
tage.  To  show  his  superiority  over  those  designing 
men  who  had  opposed  his  preaching,  he  enumerates  his 
sufferings  ^  gives  a  detail  of  some  extraordinary  revela- 
tions which  he  had  received  ^  and  vindicates  himself 
from  the  charge  of  boasting,  by  declaring  that  he  had 
been  forced  to  it  by  the  desire  of  supporting  his  aposto- 
lical character,  (chap.  xi.  xii.)*  He  closes  the  Epistle, 
by  assuring  them  with  great  tenderness  how  much  it 
would  grieve  him  to  demonstrate  his  divine  commission 

1 89  hy  severer  methods. 

Epistle  to  The  Galatians  were  descended  from  those  Gauls  who 
the  Gala,  ji^d  formerly  invaded  Greece,  and  afterwards  settled  in 
^*""*  Lower  Asia.     St  Paul  bad  preached  the  gospel  among 

them  in  the  year  51,  soon  after  the  council  held  at  Jeru- 
salem, (Acts  xvi.  6.).  Asia  swarmed  at  that  time  with 
xealots  for  the  law  of  Moses,  who  wanted  to  impose  it 
on  the  Gentiles,  (Acts  xv.  i.).  Soon  after  St  Paul  had 
left  the  Galatians,  these  false  teachers  bad  got  among 
theno,  and  wanted  them  to  be  circumcised,  &c.  This 
occasioned  the  foHowing  Epistle,  which  Michaelis  thinks 

190  was  written  in  the  same  year,  before  St  Paul  left  Thes- 
rhc  date     galonica.    Dr  Lardner  dates  it  about  the  end  of  the  year 

52,  or  in  the  very  beginning  of  53,  before  St  Paul  set 
xpi       out  to  go  to  Jerusalem  by  way  oF  Ephesus. 
and  con-         The  subject  of  this  Epistle  is  much  the  same  with 
teauofiL  that  of  the  Epistle  to  the  Romans*,  only  this  question 
is  more  fully  considered  here,  "  Whether  circumcision, 
and  an  observance  of  the  Levitical  law,  be  neeessary  to 
the  salvation  of  a  Christian  convert?'^  It  appears,  these 
Judaizing  Christians,  whose  indirect  views  St  Paul  ex- 
poses (Acts  XV.  I.  Gal.  v.  3,  9.),  at  first  only  represen- 
ted circumcision  as  necessary  to  salvation ;  but  afterwards 
they  insisted  upon  the  Christians  receiving  the  Jewisb 
festivals,  (Gal.  iv,  10.). 

As  St  Paul  had  founded  the  churches  of  Galatia,  and 
instructed  them  in  the  Christian  religion,  he  does  not  set 
before  them  its  principal  doctrines,  as  he  had  done  in 
the  Epistle  to  the  Romans  ^  but  referring  them  to  what 
he  had  already  taught  (chap.  i.  8,  9.),  he  proceeds  at 
once  to  the  subject  of  the  Epistle. 

As  it  appears  from  several  passages  of  this  Epistle« 
particularly  chapter  i.  7,  8,  io»  and  chapter  v.  11.  that 
the  Judaizing  Chrisitians  had  endeavoured  to  persuade 
the  Galatians* that  Paul  himself  had  changed  his  opi- 
nion, and  now  preached  up  the  Levitical  law  ^  he  de- 
nies that  charge,  and  af&rms  that  the  doctrines  which 
he  had  taught  were  true,  for  he  had  received  them  from 
God  by  immediate  revelation.  He  relates  his  miracu- 
lous conversion ;  asserts  his  apostolical  authority,  which 
had  been  acknowledged  by  the  disciples  of  JeBU» ;  and, 
as  a  proof  that  he  had  never  inculcated  a  compliance 
with  the  Mosaic  law,  be  declares  that  he  had  opposed 
Peter  at  Antioch  for  yielding  to  the  prejudices  of  the 
Jews. 

Having  now  vindicated  his  character  from  the  sospi- 
cion  of  ficklcnessy  and  shown  that  his  commission  was 
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divine,  he  argues  that  the  Galatians  ought  not  to  sub-  Scripture. 
mit  to  the  law  of  Moses  :   i.  Because  tliey  had  received  ^       v     '^ 
the  Holy  Ghost  and  the  gift  of  miracles,  not  by  the        '9^ 
law,  but  by  the  gos[>el,  (chap.  iii.  i — 5.).    2.  ^ocause  ^^ ''^Jji^j^ 
the  promises   which  God  made  t6  Abraham  were  not  the  apostle 
restricted  to  his  circumcised  descendants,  but  extended  provet  ihat 


to  all  who  are  his  cliildren  by  faith,  (chap.  iii.  6— 18.).^^*  **^  ®^ 
In  answer  to  the  objection.  To  what  then  serveth  '^^0  1*0^17** 
law  .2  he  replies,  That  it  was  given  because  of  trans-  n„y  ^q  ^^ 
gression  ^  that  is,  to  preserve  them  from  idolatry  till  the  Galatians. 
Messiah  himself  should  come.    3.  Because  all  men,  whe-  I^f^cke  on 
ther  Jews  ur  Gentiles,  are  made  the  children  of  God  by  *?f  '^^*" 
faith,  or  by  receiving  the  Christian  religion,  and  there- 
fore do  not  stand  in  need  of  circumcision,  (chap.  iii.  26 
-—29.)*     From  the  1st  verse  of  chap.  iv.  to  the   nth, 
he  argues  that  the  law  was  temporary,  being  only  fitted 
for  a  state  of  infancy  >  but  that  the  world,  having  at- 
tained a  state  of  manhood  under  the  Messiah,  the  law 
was  of  no  farther  use.     In  the  remaining  part  of  chap- 
ter iv.  he  reminds  them  of  their  former  affection  to  him, 
and  assures  them  that  he  was  still  their  sincere  friend. 
He  exhorts  them  to  stand  fast  in  the  liberty  with  which 
Christ  had  made  them  firee  \  for  the  sons  of  Agar,  that 
is,  those  under  the  law  given  at  Mount  Sinai,  are  in 
bondage,  and  to  be  cast  out  \  the  inheritance  being  de- 
^ signed  for  those  only  who  are  the  free-born  sons  of  God 
under  the  spiritual  covenant  of  the  gospel.  193 

The  apostle  next  confutes  the  false  report  which  had  ^®J.  ^®  . 
been  spread  abroad  among  the  Galatians,  that  I*aolJ|°J^** 
himself  preached  up  circumcision.  He  had  already  in-  character 
directly  refuted  this  calumny  by  the  particular  account  from  false 
which  he  gave  of  his  life  j  but  he  new  directly  and"?*'*'®'*"' 
openly  contradicts  it  in  the  following  manner : 

1.  By  assuring  them,  that  all  who  thought  circumci- 
sion necessary  ^to  salvation  could  receive  no  benefit  from 
the  Christian  religion,  (chap.  v.  2—4.).     * 

2.  By  declaring,  that  he  expected  justification  only 
hy  faith,  (verse  5,  6.). 

3.  By  testifying,  that  they  had  once  received  the 
truth,  and  had  never  been  taught  such  false  doctrines 
by  him,  (verse  7,  8.). 

4.  By  insinuating  that  they  should  pass  some  censnre 
on  those  who  misled  them  (verse  9,  10.),  by  declaring 
that  he  was  persecuted  for  opposing  the  circumcision  01 
the  Christians,  (verse  11.). 

5.  By  expressing  a  wish  that  those  persons  should  he 
cut  off  who  troubled  them  with  his  doctrine. 

This  Epistle  affords  a  fine  instance  of  Paulas  skill  in 
managing  an  argument.  The  chief  objection  which 
the  advocates  for  the  Mosaic  law  had  urged  against 
him  was,  that  he  himself  preached  circumcision.  In 
the  beginning  of  the  Epistle  he  overturns  this  slander 
by  a  statement  of  facts,  without  taking  any  express 
notice  of  it  ^  but  at  the  end  fully  refutes  it,  that  it 
might  leave  a  strong  and  lasting  impression  on  their 
.  minds. 

He  next  cautions  ttjem  against  an  idea  which  his  ar- 
guments for  Christian  liberty  might  excite,  that  It  con- 
sisted in  licentiousness.  He  shows  them  it  does  not 
eonsist  in  gratifying  vicious  desires  \  for  none  are  un- 
der stronger  obligations  to  moral  duties  than  the  Chri- 
stian. He  recommends  gentleness  and  meekness  to  the 
weak  (chap.  vi.  i— 5.)9  &nd  exhorts  them  to  he  liberal 
to  their  teachers,  and  to  all  men  (yer.  6—- zo.).     He 

concludes 
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oonclodes  witli  exposing  the  false  pretences  of  the  Jo- 
daizing  teacherSi  and  asserting  tbe  integrity  of  his  own 
conduct. 

Epbesus  was  the  chief  city  of  all  Asia  on  this  side 
Mount  Taurus.  8t  Paul  had  passed  through  it  in  the 
year  54,  but  without  making  any  stay,  (Acts  xviii.  19 
.-2 1.)*  The  following  year  he  returned  to  Ephesos 
jagain,  and  staid  there  three  years,  (chap.  xix.).  Dur- 
ing his  abode  there  he  completed  a  very  flourishing 
church  of  Clnistians,  the  first  foundations  of  which  had 
been  laid  by  some  inferior  teachers.  As  Kpfaesus  was 
frequented  by  persons  of  distinction  from  all  parts  of 
Asia  Minor,  St  Paul  took  tbe  opportunity  of  preach- 
ing in  the  ancient  countries  (ver.  10.) ;  and  the  other 
churches  of  Asia  were  considered  as  the  daughters  of 
the  church  of  Epbesus ;  so  that  an  Epistle  to  the  Epbe- 
sians  was,  in  effect,  an  epistle  to  the  other  churches  of 
Asia  at  the  same  time. 

Dt  Lardner  shows  it  to  be  highly  probable  that  this 
epistle  was  written  in  the  year  61,  soon  after  Paul's 
arrival  at  Rome. 

As  Paul  was  in  a  peculiar  manner  the  apostle  of  tbe 
Gentiles,  and  was  now  a  prisoner  at  Rome  in  conse- 
quence of  baling  provoked  the  Jews,  by  asserting  that 
an  observance  of  the  Mosaic  law  was  not  necessary  to 
obtain  the  favour  of  God,  he  was  afraid  lest  an  advan- 
tage should  be  taken  of  bis  confinement  to  unsettle  the 
minds  of  those  whom  be  bad  converted.  Hearing  that 
the  Ephesians  stood  firm  in  ^he  faith  of  Cbrist,  without 
submitting  to  the  law  of  Moses,  he  writes  this  Epistle 
to  give  them  more  exalted  views  of  the  love -of  God,  and 
of  the  excellence  and  dignity  of  Chri«t.  This  epistle 
is  not  composed  in  an  argumentative  or  didactic  style : 
The  first  three  chapters  consist  almost  entirely  of  thanks- 

fivings  and  prayers,  or  glowing  descriptions  of  the 
lessings  of  ihe  Christian  religion.  This  circumstance 
renders  them  a  little  obscure  ^  but  by  tbe  assistance  of 
the  two  following  epistle*,  which  were  written  on  the 
same  occasion,  and  with  the  same  design,  tbe  meaning 
4)f  tbe  apostle  may  be  easily  discovered.  Tbe  last  three 
chapters  contain  practical  exhortations.  He  first  incul- 
cates unity,  love,  and  concord,  from  the  consideration 
that  all  Christians  are  members  of  tlie  same  body,  of 
which  Cbrist  is  tbe  head.  He  then  advises  them  to 
forsake  the  vices  to  which  ihey  bad  been  addicted  while 
they  remained  heathens.  He  recommends  justice  and 
charity ',  strenuously  condemns  lewdness,  obscenity,  and 
intemperance,  vices  which  seem  to  have  been  too  com- 
inon  amon^  tbe  EpbesianSi.  In  the  6tb  chapter  he  points 
«ut  the  duties  which  arise  from  the  relations  of  husbands 
mnd  wives,  parents  and  children,  masters  and  servants  \ 
«nd  concludes  wkh  strong  exhortations  to  fortitude, 
which  he  describes  in  an  allegorical  manner. 

Tbe  church  at  Philippi  bad  been  founded  by  Paul, 
Silas,  and  Timothy  (Aots  xvi.),  in  the  year  51,  and 
had  continued  to  show  a  strong  and  manly  attachment 
to  tbe  Christian  religion,  and  a'tender  affection  for  the 
apostle.  Hearing  of  his  imprisooment  at  Rome,  they 
sent  EpaphroditUB,  one  of  their  pastors,  to  supply  him 
with  money.  It  appears  from  this  epistle  that  he  was 
in  great  want  of  necessaries  before  this  contribution  ar> 
rived  i  for  as  he  had  not  converted  the  Romans^  he  did 
aot  consider  himself  as  intitled  to  receive  supplies  from 
them.  Being  a  prisoner,  he  could  not  work  as  former- 
Ij  I  and  it  was  a  maxim  of  his  never  to  accept  any  pe- 
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cnniary  assistance  from  those  chorchet  where  a  faetion  8crfpUfe> 
had  been  raised  against  him.    From  tbe  Pbilippians  be <      \     ■» 
was  not  averse  to  receive  a  present  in  the  time  of  want, 
because  be  considered  it  as  a  mark  of  their  affection, 
and  because  he  was  assured  that  they  had  conducted 
themselves  as  sincere  Christians.  . 

It  appears  from  the  apostle's  own  words,  that  thisTtwlMe 
letter  was  written  while  he  was  a  prisoner  at  Rome, 
(chap.  i.  7,  13.  iv.  22.) ;  and  from  the  expectation  which 
he  discovers  (chap.  ii.  24.)  of  being  soon  released  and 
restored  to  them,  compared  with  Philemon,  v.  22.  and 
Heb.  xiii.  13.  where  be  expresses  a  like  expectation  in 
stronger  terms,  it  is  probable  that  this  epi«tic  was  writ- 
ten towards  tbe  end  of  his  first  imprisonment  in  the 

yew  62.  ....  .  »9f 

Tbe  apostle's  design  in  this  epistle,  which  is  quite  aad  dc«fft 
of  the  practical  kind,  seems  to  be,  **  to  comfort  tbe  of  It. 
Pbilippians  under  the  concern  they  bad  expressed  at  tlia 
news  of  his  imprisonment ;  to  check  a  party-spirit  that 
appears  to  have  broken  ont  among  them,  and  to  pro- 
mote, on  the  contrary,  an  entire  union  and  harmony  of 
affection  \  to  guard  them  against  beinc  seduced  from  the 
purity  of  tbe  Christian  faith  by  Judaizing  teachers;  to 
support  them  under  tbe  trials  with  which  they  struggled  } 
and,  above  all,  to  inspire  them  with  a  concern  to  adoni 
their  profession  by  the  most  eminent  attainments  in  the 
divine  life.*^  After  some  particular  admonitions  in  tbe 
beginning  of  tbe  4th  chapter,  be  proceeds  in  the  8tk 
verse  to  recommend  rirtoe  in  tbe  most  extensive  sense, 
mentioning  all  tbe  different  foundations  in  which  it  had 
been  placed  by  tbe  Grecian  philosophers.  Towards  the 
close  of  the  epistle,  he  makes  his  acknowledgments  to 
tbe  Pbilippians  for  the  seasonable  and  liberal  supply 
which  they  had  sent  him,  as  it  was  so  convincing  a  proof 
of  their  affection  for  him,  and  their  concern  for  tbe  sup- 
port of  the  gospel,  which  he  preferred  far  above  any 
private  secular  interest  of  his  own ;  expressly  disclaiming 
all  selfish,  mercenary  views,  and  assuring  tbrm  with  a 
noble  simplicity,  that  be  was  able  upon  all  occasions  to 
accommodate  his  temper  to  his  circumstances ;  and  had 
learned,  under  the  teachings  of  Divine  grace,  in  what- 
ever station  Providence  might  see  fit  to  place  him,  there* 
with  to  be  content.  After  which,  the  apostle,  having 
encouraged  them  to  expect  a  rich  supply  of  all  their 
wants  from  their  God  and  Father,  to  whom  be  devoutly 
ascribes  the  honour  of  all,  concluden  with  salutations 
from  himself  and  his  friends  at  Rome  to  the  whole 
church,  and  a  solemn  benediction,  (verse  10.  to  tbe 
end)  ;  and  declares,  that  he  rejoiced  in  their  liberality  , 
chiefly  on  their  own  account.  ^^^ 

The  eptHtle  to  the  Colossians  was  written  while  Paul  EpkUe  t» 
was  in  prison  (chap.  iv.  3.),  and  was  therefore  probably^*  Colotd- 
composed  iu  the  year  62.    Tbe  intention  of  the  apostle, ■"^T"'?*** 
as  far  as  can  be  gathered  from  the  epistle  itself,  was  to*^  ||^  ^^^ 
secure  the  Colossians  from  the  infloence  of  some  doc- 
trines that  were  subTersive  of  Christianity,  and  to  excite 
them  to  a  temper  and  behaviour  worthy  of  their  sacred 
character.     A  new  sect  had  arisen,  which  had  blended 
tbe  oriental  philosophy  with  tbe  superstitioiw  opiniona 
ef  the  Jews.  ^ q| 

They  held,  k.  That  Gml  was  snrrouudcd  by  deroonsTogmrd 
W  angels,  who  were  mediators  with  God,  and  therefore  the  Coloiri 


to  be  worshipped.  2.  That  the  soul  is  defiled  by  |*'«''jJ!35J|J5? 
body  5  that  all  bodily  enjoyments  hurt  tbe  soul,  which ^^^JJ*^ 
they  believed  to  be  immortal,  though  they  seem  to  have  triaes  of 

denied  the  Jewi 
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teiplDre.  denied  the  ledoirr^clioii  of  tlie  boclj,  as  it  would  onlj 
*       v^        render  the  aoul  sinful  by  being  reunited  to  it.     3.  T|iat 
^'^'*  .    there  was  a  great  mystery  in  numberv,  particularly  in 
jJeL  2V.     ^^®  number  seven  i  they  therefore  attributed  a  natural 
damefO.     holiness  to  the  seventh  or  Sabbath  day,  which  they  ob- 
served more  strictly  than  the  other  Jew;i.     They  f»pent 
their  time  mostly  in  contemplation }  abstained  from  mar- 
riage, and  every  gratification  of  the  senses  \  used  wash'- 
ings,  and  thought  it  sinful  to  touch  certain  things  }  re- 
set    garded  wine  as  poison,  &c« 
Tbs  Tgn'       The  arguments  against  these  doctrines  are  managed 
wU^h  til     ^'^^  great  skill  andaddress.    He  begins  with  expressmg 
apoitle  em-  S^^^  }^y  ^^  ^he  favourable  character  which  he  had 
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heard  of  them,  and  assures  them  that  he  daily  prayed 
for  their  farther  improvement.  Then  he  makes  a  short 
digression,  in  order  to  describe  the  dignity  of  Je«us 
Cbri:9t  ^  declares  that  he  had  created  all  things,  whether 
thrones  or  dominions,  principalities  and  powers  }  that  ha 
alone  was  the  head  of  the  church,  and  had  reconciled 
men  to  the  Father*  The  inference  from  this  description 
is  evident,  that  Jesus  was  saperior  to  angels  }  that  tbey 
were  created  beings,  and  ought  not  to  be  worshipped. 
Thus  he  indirectly  confutes  one  doctrine  before  he  for* 
mally  opposes  it.  Paul  now  returns  from  his  digression 
in  the  21st  verse  to  the  sentiments  with  which  he  had 
introduced  it  in  the  13th  and  14th  verses,  and  again 
expresses  his  joy  that  the  Philippians  remained  attached 
to  the  gospel,  which  was  to  be  preached  to  the  Gentiles, 
without  the  restraints  of  the  ceremonial  law.  Here  again 
he  states  a  general  doctrine,  which  was  inconsistent  with 
the  opinions  of  tliose  who  were  zealous  for  the  law  of 
Moses ;  but  he  leaves  the  Colossians  to  draw  the  infer- 
ence, (chap.  i.). 

Having  again  assured  then  of  his  tender  concern  for 
their  welfare,  for  their  advancement  in  virtue,  and  that 
they  might  acknowledge  the  rayntpry  of  God,  that  is, 
that  the  gospel  was  to  supersede  the  law  of  Moses,  he 
proceeds  directly  to  caution  them  against  the  philosophy 
of  the  new  teachers,  and  their  superstitious  a<1herence  to 
the  law  'y  shows  the  superiority  of  Christ  to  the  augels, 
and  warns  Christians  against  worshipping  them.  He 
censures  the  observation  of  Sabbaths,  and  rebuke?  those 
who  required  abstinence  from  certain  kinds  of  food,  and 
cautions  them  against  persons  whoassumea  great  appear- 
ance of  wisdom  and  virtue,  (chap.  ii.). 

In  the  3d  chapter  he  exhorts  them,  that,  instead  of 
being  occupied  about  external  ceremonies,  they  ought 
to  culti  vate  pure  moral i ty .  He  particularly  guards  them 
against  impurity,  to  which  they  had  before  their  con- 
version been  much  addicted.  He  admonishes  them 
against  indulging  the  irascible  passions,  and  against 
committing  falsehood.  He  exhorts  them  to  cultivate 
the  benevolent  affections,  and  humility,  and  patience. 
He  recommends  also  the  relative  duties  between  hus- 
bands and  wives,  parents  and  children,  masters  and  ser- 
vants. He  enjoins  the  duties  of  prayer  and  thanksgiving 
(chap.  iv.  2.),  and  requests  them  to  remember  him  in 
their  petitions.  He  enjoins  affability  and  mild  behavi- 
our to  the  unconverted  heathens  (verse  6th)  ;  and  con- 
cludes the  epintie  with  matters  which  are  all  of  a  private 
nature,  except  the  directions  for  reading  this  epistle 
in  the  church  of  Laodicea,  as  well  as  in  the  chnrch  of 
Colosse. 

This  epistle  is  addressed  to  the  inhabitants  of  Thessa- 

lonica,  the  capital  of  Macedonia,  a  large  and  populous 
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city.  It  appears  from  the  Acts,  chapter  xvii.  i.  that  Scriptare. 
the  Christian  religion  was  introduced  into  this  city  by  ^'  v  '  '^ 
Paul  and  Silas,  soon  after  they  had  left  Philippi.  At 
first  they  made  many  converts;  but  at  length  the  Jews, 
ever  jealous  of  the  admission  of  the  Gentiles  to  the  same 
privileges  with  themselves,  stirred  up  the  rabble,  which 
assaulted  the  house  where  the  apostle  and  his  friends 
lodged ;  so  that  Paul  and  Silas  were  obliged  to  flee  to 
Berea,  where  their  success  was  soon  interrtipted  by  the 
same  restless  and  implacable  enemies.  The  apostle  then 
withdrew  to  Athens ;  and  Timothy,  at  his  desire,  re- 
turned to  Tbessalonica  (i  Tbess.  iii.  2.),  to  see  what 
were  the  sentiments  and  behaviour  of  the  inhabitants 
after  the  persecution  of  the  Jews.  From  Athens  Paul 
went  to  Corinth,  where  he  stayed  a  year  and  six  months  ^ 
during  which,  Timothy  returned  with  the  jojful  tidings, 
that  the  Thesaalonians  remained  stedfast  to  the  faith,  and 
firmly  attached  to  the  apostle,  notwithstanding  his  flight. 
Upon  this  he  sent  them  this  epistle,  A.  D.  52,  in  the 
1 2th  year  of  Claudius.  905 

This  is  generally  reckoned  the  first  epistle  which  Paul  '^^  ^"^^ 
wrote  'j  and  we  find  he  was  anxious  that  it  should  be 
read  to  all  the  Christians.  In  chap.  v.  27.  he  uses  these- 
words }  ''  I  adjjure  you  by  the  Lord,  that  this  epistle  be 
read  unto  all  the  holy  brethren.^'  This  direction  is  very 
properly  inserted  in  his  first  epistle.  ,^5 

The  intention  of  Paul  in  writing  this  epistle  was  evi-  and  desig:a 
dently  to  encourage  the  Tbessalonians  to  adhere  to  the  ^' it* 
Christian  religion.  This  church  being  still  in  its  in- 
fancy, and  oppressed  by  the  powerful  Jews,  required  toi 
be  established  in  the  faith.  St  Paul,  therefore,  in  the 
three  first  chapters,  endeavours  to  convince  the  Thesaa- 
lonians of  the  truth  and  divinity  of  his  gospel,  both  by 
the  miraculous  gifts  of  the  Holy  Ghost  which  had  been 
imparted,  and  by  his  own  conduct  when  among  them. 

\Vhilc  he  appeals,  in  the  fii-st  chapter,  to  the  mira^ 
culous  gifts  of  the  Holy  Spirit,  he  is  very  liberal  in 
his  commendations.  He  vindicates  himsi^lf  from  the 
charge  of  timidity,  probably  to  prevent  the  Thrssalo- 
nians  from  forming  an  unfavourable  opinion  of  his  forti- 
tude, which  bis  flight  might  have  excited.  He  asserts, 
that  he  was  not  iufluenced  by  selfish  or  dishonourable 
motives,  but  that  be  was  anxions  to  please  God  and  no^ 
man.  He  expresses  a  strong  affection  for  them,  and  how 
anxious  he  was  to  impart  the  blessings  of  the  gosprl. 
He  congratulates  himself  upon  his  success ;  noentions  it 
to  their  honour  that  they  received  the  gospel  as  tbe 
word  of  God  and  not  of  man,  and  therefore  did  not  re^ 
nounce  it  when  persecution  was  raised  by  the  Jews.  He 
expresses  a  strong  dcsiie  to  visit  the  Thessalonians  5  and 
assures  them  be  had  been  hitherto  retained  against  his 
will. 

As  a  farther  proof  of  Ihs  regard,  tbe  apostle  informs 
them,  that  when  he  came  to  Athens,  he  was  so  much 
concerned,  least,  being  discouraged  by  bis  sufferings, 
they  should  be  tempted  to  cast  off  their  profession,  that 
he  could  not  forbear  sending  Timothy  to  comfort  and 
strengthen  them  ^  and  expresses,  in  very  strong  terms, 
the  seuiiible  pleasure  he  felt  in  the  midst  of  all  hisaflOiic- 
tions,  from  the  favourable  account  he  received  of  their 
faith  and  love  j  to  which  he  adds,  that  he  was  continu- 
ally praying  for  their  farther  establishment  in  religion, 
and  for  an  opportunity  of  making  them  another  vipit,  in 
order  to  promote  their  edification,  which  lay  so  near  bia 
heart,  (chap.  iii.  throughout). 
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Having  now  sbown  his  paternal  affection  for  tbeniy 
with  great  address  he  improves  all  that  influence  which 
his  zeal  and  fidelity  in  their  service  must  naturally  have 
given  him  to  inculcate  upon  them  the  precepts  of  the 
gospel.  He  recommends  chastity,  in  opposition  to  the 
prevailing  practice  of  the  heathens  j  justice,  in  opposi- 
tion to  fraud.  He  praises  their  benevolence,  and  en- 
courages them  to  cultivate  higher  degrees  of  it.  He 
recommends  industry  and  prudent  behaviour  to  their 
heathen  neighbours.  In  order  to  comfort  them  under 
the  loss  of  tneir  friends,  he  assures  them  that  those  who 
were  fallen  asleep  in  Jesus  should  be  raised  again  at  the 
last  day,  and  should,  together  with  those  who  remained 
alive,  be  caught  up  to  meet  their  Lord,  and  share  his 
triumph,  (chap.  iv.).  He  admonishes  them  to  prepare 
for  this  solemn  event,  that  it  might  not  come  upon  them 
unawares  ^  and  then  concludes  the  epistle  with  various 
exhortations. 

The  second  epistle  to  the  Thessalonians  appears  to 

have  been  written  soon  after  the  first,  and  from  the  same 

™^''^"*" place  5  for  Silvanus  or  Silas,  and  Timothy,  are  joined 

together  with  the  apostle    in  the  inscriptions  of  this 

3o8      epistle,  as  well  as  the  former. 

Contents  of     The  apostle  begins  with  commending  the  faith  and 

It*  charity  of  the  Thessalonians,  of  which  he  had  heard  a 

favourable  report.     He  expresses  great  joy  on  account 

of  the  patience  with  which  they  supported  persecution } 

and  observes  that  their  persecution  was  a  proof  of  a 

righteous  judgment  to  come,  where  their  persecutors 

would  meet  with  their  proper   recompense,   and   the 

righteous  be  delivered  out  of  all  their  afSictions.     He 

assures  them  of  his  constant  prayers  for  their  farther 

Improvement,  in  order  to  attain  the  felicity  that  was 

promised,  (chap.  i.). 

From  misunderstanding  a  passage  in  his  former  letter, 
it  appears  that  the  Thessalonians  believed  the  day  of 
judgment  was  at  hand.  To  rectify  this  mistake,  be 
informs  them  that  the  day  of  the  Lord  will  not  come 
till  a  great  apostasy  has  overspread  the  Christian  world, 
the  nature  of  which  he  describes  (g).  Symptoms  of  this 
mystery  of  iniquity  had  then  appeared;  but  the  apostle 
expresses  his  thankfulness  to  God  that  the  Thessalo- 
nians had  escaped  this  corruption.  He  exhorts  them 
to  stedfastness,  and  prays  that  God  would  comfort  and 
strengthen  them,  (chap.  ii.). 

He  requests  the  prayers  of  the  Thessalonians  for  him 
and  his  two  assistants,  at  the  same  time  expressing  his 
confidence  that  they  would  pay  due  regard  to  the  instruc- 
tions which  he  had  given  them.     He  then  proceeds  to 
correct  some  irregularities.     Many  of  the  Thessalonians 
seem  to  have  led  an  idle  and  disorderly  life ;  these  he 
severely  reproves,  and  commands  the  faithful  to  shun 
209     their  company  if  they  still  remained  incorrigible. 
PintEpis-       When  the  first  Epistle  to  Timothy  was  written,  it  is 
^»^*®^^^  difficult  to  ascertain.     Lardner  dates  it  in  s^i  Mill, 
wriuen.^    Whitby,  and  Macknight,  place  it  in  64:  but  the  ar- 
guments on  which  each  party  founds  their  opinion  are 
too  long  to  insert  here. 

Timothy  was  the  intimate  friend  and  companion  of 
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Paul,  and  Is  always  mentioned  by  that  apostle  with  Seript 
much  affection  and  esteem.  Having  appointed  htm  to 
superintend  the  church  of  Ephesus  during  a  journey 
which  he  made  to  Macedonia,  he  wrote  this  letter,  in  [l^!^^' 
order  to  direct  him  how  to  discharge  the  important  trust  iems  of  k. 
which  was  committed  to  him.  This  was  the  more  ne- 
cessary, as  Timothv  was  yonng  and  inexperienced, 
(i  Tim.  iv.  12.)*  ^n  the  beginning  of  the  epistle  he 
reminds  him  of  the  charge  with  which  he  had  intrusted 
htm,  to  wit,  to  preserve  the  purity  of  the  gospel  against 
the  pernicious  doctrines  of  the  Judaizing  teachers,  wbMC 
opinions  led  to  frivolous  controversies,  and  not  to  a  good 
life.  He  shows  the  use  of  the  law  of  Moses,  of  which 
these  teachers  were  ignorant.  This  account  of  the  law, 
he  assures  Timothy,  was  agreeable  to  the  representation 
of  it  in  the  ffospel,  with  the  preaching  of  which  he  hm 
intrusted.  He  then  makes  a  degression,  in  the  fulness 
of  his  heart,  to  express  the  sense  which  he  felt  of  the 
goodness  of  God  towards  him. 

.  In  the  second  chapter,  the  apostle  prescribes  the  man- 
ner in  which  the  worship  of  God  was  to  be  performed  in 
the  church  of  Ephesus  j  and  in  the  third  explains  the 
qualifications  of  the  persons  whom  he  was  to  ordain  as 
bishops  and  deacons.  In  the  fourth  chapter  he  foretels 
the  great  corruptions  of  the  church  which  were  to  pre- 
vail in  future  times,  and  instructs  him  how  to  support 
the  sacred  character.  In  the  fifth  chapter  he  teaches 
Timothy  how  to  admonish  the  old  and  young  of  both 
sexes  'y  mentions  the  ac;e  and  character  of  such  widows 
as  were  to  be  employed  by  the  society  in  some  pecoliar 
office  'y  and  subjoins  some  things  concerning  the  respect 
due  to  elders.  In  the  sixth  chapter  he  describes  the 
duties  which  Timothy  was  to  inculcate  on  slaves  ^  con- 
demns trifling  controversies  and  pernicious  disputes; 
censures  the  excessive  love  of  money,  and  charges  the 
rich  to  be  rich  in  good  works. 

That  the   second  Epistle  to  Timothy  was  written  s^^^JI^'^ 
from  Rome  is  universally  agreed  ;  but  whether  it  waspipii^  ^ 
during  his  first  or  second  imprisonment  has  been  much  Timotby. 
disputed.     That  Timothy  was  at  Ephesus  or  in  Asia 
Minor  when  this  Epistle  was  sent  to  him,  appears  from 
the  frequent  mention  in  it  of  persons  residing  at  Ephe-       m 
sus.     The  apostle  seems  to  have  intended  to  prepare  Dedga  and 
Timothy  for  those  sufferings  which  he  foresaw  he  would  ^®"^"**s  ^ 
be  exposed^to.  He  exhorts  him  to  constancy  and  pers^ 
verance,  and  to  perform  with  a  good  conscience  the  da- 
ties  of  the  sacred  function. 

The  false  teachers,  who  had  before  thrown  this 
church  into  confusion,  grew  every  day  worse :  insomuch 
that  not  only  Hymen«eus,  but  Fbiletus,  another  Ephe- 
sian  heretic,  now  denied  the  resurrection  of  the  dead* 
They  were  led  into  this  error  by  a  dispute  about  words. 
At  nrst  they  only  annexed  various  improper  significa- 
tions to  the  word  resurrection ,  but  at  last  they  denied  it 
altogether  (h)  ;  pretending  that  the  resurrection  of  the 
dead  was  only  a  resurrection  from  the  death  of  sin,  and 
so  was  already  past.  This  error  was  probably  derived 
from  the  eastern  philosophy,  which  placed  the  origin 
of  sin  in  the  body  (chapter  ii.).     He  then  forewarns 

him 


(g)  For  an  explanation  of  this  prophecy,  Dr  Hurd's  sermons  may  be  consulted.     He  applies  it  to  the  pspnl 
power,  to  which  it  corresponds  with  astonishing  exactness. 

(h)  This  is  by  no  means  uncommon  among  men  )  to  begin  to  dispute  about  the  signification  of  words,  and 

to 
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Scripture,  him  of  tbe  fatal  apostasy  and  declension  that  was  begin- 
ning to  appear  in  the  church  j  and  at  tbe  same  time 
animates  him  from  his  own  example  and  the  great  mo- 
tives of  Christianity,  to  the  most  vigorous  and  resolute 
discharge  of  every  part  of  tbe  ministerial  office. 

This  Epistle  is  addressed  to  Titus,  whom  Paul  had 
appointed  to  preside  over  the  church  of  Crete.  It  is 
difficult  to  determine  either  its  date  or  the  place  from 
which  it  was  sent.  The  apostle  begins  with  reminding 
Titus  of  the  reasons  for  which  he  had  left  him  at 
Crete  j  and  directs  him  on  what  principles  he  was  to 
act  in  ordaining  Christian  pastors:  the  qualifications  of 
whom  he  particularly  describes.  To  show  him  how 
cautious  he  ought  to  be  in  selecting  men  for  the  sacred 
office,  he  reminds  bim  of  the  arts  of  the  Judaizing 
teachers,  and  tbe  bad  character  of  the  Cretans  (chap.  L)« 
He  advises  him  to  accommodate  his  exhortations  to 
the  respective  ages,  sexes,  and  circumstances,  of  those 
whom  it  was  his  duty  to  instruct  ^  and  to  give  the 
greater  weight  to  bis  instructions,  he  admonishes  bim 
to  be  an  example  of  what  he  taught  (chap.  ii.).  He 
exhorts  him  also  to  teach  obedience  to  the  civil  magis- 
trate, because  the  Judaizing  Christians  affirmed  that  no 
obedience  was  due  from  tbe  worshippers  of  the  true 
God  to  magistrates  who  were  idolaters.  He  cautions 
against  censorioosness  and  contention,  and  recommends 
meekness  j  Jw  even  tbe  bent  Christians  bad  formerly 
been  wicked,  and  all  the  blessings  which  tbey  enjoyed 
they  derived  from  the  goodness  of  God.  He  then  en- 
joins Titus  strenuously  to  inculcate  good  works,  and  to 
avoid  useless  controversies  ;  and  concludes  with  direct* 
ing  bim  bow  to  proceed  with  those  heretics  who  at- 
tempted to  sow  dissension  in  tbe  church. 

The  Epistle  to  Philemon  was  writt^  from  Rome  at 
•^-^ato  aad  ^  9^^"^  time  with  the  Epistles  to  tbe  Coloesians  and 
design  of  It.  ^hiiippians,  about  A.  D.  d2  or  63.     The  occasion  of 
the  letter  was  this :  Onesimus,  Philemon's  slave,  bad 
robbed  his  master  and  fled  to  Rome  *,  where,  happily 
for  him,  he  met  with  the  apostle,  who  was  at  that  time 
a  prisoner  at  large,  and  by  hi»  instructions  and  admoni- 
tions was  converted  to  Christianity }  and  reclaimed  to  a 
sense  of  his  duty.     St  Paul  seems  to  have  kept  bim  for 
«ome  considerable  time  under  his  eye,  that  he  might  be 
satisfied  of  tbe  reality  of  the  change  ^  and,  when  be  had 
jnade  a  sufficient  trial  of  him,  and  found  that  bis  beba* 
Kxp99Uor,  Yiour  was  entirely  agreeable  to  bis  profession,  he  would 
not  detain  bim  any  longer  for  bis  own  private  conveni- 
ence, though  in  a*  situation  that  rendered  such  an  assist- 
ant peculiarly  desirable  Xconnparever.  13, 14.),  but  sent 
him  back  to  bis  mastery  and,  as.  a  mark  of  bis  esteem, 
entrusted  him,  together  with  Tychicus,  with  the  charge 
of  delivering  his  Epistle  to  the  church  at  Colosse,  and 
giving  them  a  particular  account  of  tbe  state  of  things 
at  Rone,  recommending  him  to  them  at   the  same 
time,  as  a  faithful  and  beloved  brother  (Col.  iv.  p.). 
And  as  Philemon  might  welkbe  supposed  to  be  strongly 
prejudiced  against  one  who  had  left  his  service  in  so 
: infamous  a  manner,  he  sends  him  this  letter,  in  which 
he  employs  all  his  influence  to  remove  his  suspicions, 
and  reconcile  bim  to  the  thoughts  of  t^ing  Onesimus 
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into  his  family  again.     And  whereas  St  Panl  might  Scripti 
have  exerted  that  authority  which  his  character  as  an 
apostle,  and  the  relation  in  which  be  stood  to  Philemon 
as  a  spiritual  father,   would  naturally  give  biro,  he 
chooses  to  entreat  him  as  a  friend  ^  and  with  the  softest 
and  most  insinuating  address  urges  his  suit,  conjuring 
him  by  all  tbe  ties  of  Christian  friendship  that  he  would 
not  deny  him  bis  request :  and  the  more  effectually  to 
prevail  upon  him,  he  repiesents  his  own  peace  and  hap- 
piness as  deeply  interested  in  the  event )  and  speaks  of 
Onesimus  in  such  terms  as  were  best  adapted  to  soften 
his  prejudices,  and  dispose  him  to  receive  one  who  was 
so  deiLr  to  himself,  not  merely  as  a  servant,  but  as  a  fel- 
low Christian  and  a  friend.  216 
It  is  impossible  to  read  over  this  admirable  Epistle,  The  ski 
without  being  touched  with  the  delicacy  of  sentiment,  ^d  ^^ 
and  the  masterly  address  that  appear  in  every  part  of  it.  ^^^^^ 
We  see  here,  in  a  most  striking  light,  how  perfectly  con*-  covers  l 
sistent  true  politeness  is,  not  only  with  all  the  warmth  tbii£pii 
and  sincerity  of  the  fiiend,  hut  even  with  tbe  dignity  of 
the  Christian  and  the  apostle.     And  if  this  Utter  were 
to  be  considered  in  no  other  view  than  as  a  mere  human 
composition,  it  must  be  allowed  a  master-piece  in  its 
kind.     As  an  illustration  of  this  remark,  it  may  not  be 
improper  to  compare  it  with  an  epistle  of  Pliny,  that 
seems  to  have  been  written  upon  a  similar  occasion,  (lib. 
ix.  lit.  21)  ^  which,  though  penned  by  one  that  was  rec- 
koned to  excel  in  tbe  epistolary  style,  and  though  it  has 
undoubtedly  many  beauties,  yet  must  be  acknowledged, 
by  every  impartial  reader,  vastly  inferior  to  thij>  aniiua- 
ted  composition  of  tbe  apostle.                                               21  j 
The  Epistle   to   the   Hebrews  has  been   generally  Episifo 
ascribed  to  Paul ;  but  the  truth  of  this  opinion  has  been  the  Me- 
suspected  by  others,  for  three  reasons  :    i.  The  name  of^*^^'  ^ 
the  writer  is  nowhere  mentioned,  neither  in  the  begin-  by^pauK 
ning  nor  in  any  other  part  of  the  Epistle.    2.  The  style 
is  said  to  be  more  elegant  than  Paulas.     3.  There  are 
expressions  in  the  Epistle  which  have  been  thought  un- 
suitable to  an  apostle's  character.     I.  In  answer  to  the 
first  objection,  Clemens  Alexandrinus  has  assigned  a 
very  good  reason :  "  Writing  to  the  Hebrews  (says  he),  ^jacknh 
who  had  conceived  a  prejudice  against  bim,  and  were  on  the  h 
suspicious  of  him,  he  wisely  declined  setting  his  namei><^t/^ 
at  the  beginning,  lest  he  should  ofiend  tliem.*^     2.  Ori- 
gen  and  Jerome  admired  the  elegance  of  the  style,  and 
reckoned  it  superior  to  that  which  Paul  had  exhibited 
in  his  Epistles :  but  as  ancient  testimony  had  assigned  it 
to  Paul,  they  endeavoured  to  answer  the  objection,  by 
supposing  that  the  sentiments  were  the  apostle^s,  but 
the  language  and  composition  tbe  work  of  some  other 
person.      If  tbe  Epistle,   however,   be  a  translation, 
which  we  believe  it  to  be,  the  elegance  of  the  language 
may  belong  to  the  translator.     As  to  the  composition 
and  arrangement,  it  cannot  be  denied  that  there  are 
many  specimens  in  the  writings  of  this  apostle  not  in- 
ferior in  these  qualities  to  the  Epistle  to  the  Hebrews. 
3.  It  is  objected,  that  in  Heb.  ii.  3.  the  writer  of  this 
Epistle  joins  himself  with  tho^  who  bad  received  the 
gospel  from  Christ^s  apostles.     Now  Paul  had  it  from 
Christ  himself.   But  Paul  oden  appeals  to  the  testimony 
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to  be  led  gradually  to  deny  the  thing  signified.     This  appears  to  have  been  the  cause  of  most  disputes  and  the 
general  beginning  of  scepticism  and  infidelity. 


44 


SCRIPTURE. 


Scriptarr.  of  the  apostles  in  support  of  those  troths  which  he  had 
received  from  Revelation.  We  may  instance  i  Cor. 
XV.  5,  6,  ?•  8. ;  2  Tiro.  ii.  a. 
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C^noted  u  This  Epistle  is  not  quoted  till  the  end  of  the  second 
Us  by  an-  century,  and  even  then  does  not  seem  to  have  been  noi^ 
<icnt  wfi-  versally  received.  This  silence  might  be  owing  to  the 
**"*  Hebrews  themselves,  who  supposing  this  letter  bad  no 

'Telatioo  to  the  Gentiles,  might  be  at  pains  to  diffuse  co- 
pies of  it.  The  authors,  however^  on  whose  testimony 
we  receive  it  as  authentic,  are  entitled  to  credit }  for 
Ihey  lived  so  near  the  age  of  the  apostles,  that  they 
irere  in  no  danger  of  being  imposed  on  \  and  from  the 
numerous  list  of  books  which  they  rejected  as  spurious, 
we  are  assured  that  they  were  very  careful  to  guard 
against  imposition.  It  is  often  quoted  as  Paulas  by 
Clemens  Alexandrinus,  about  the  year  ^94.  It  is 
deceived  and  quoted  as  PauPs  by  Origen,  about  230  ^ 
by  DIonysius  bishop  of  Alexandria  in  247  >  and  by  a 
numerous  list  of  succeeding  writers. 
WViUcn  in  '^'**  Epistle  to  the  Hebrews  was  originally  written 
tbe  Syro-  ^^  Hebrew,  or  rather  Syro-Chaldaic ',  a  tact  which  we 
Chaldttic  believe  on  the  testimony  of  Clemens  Alexandrinus,  Je- 
rome, and  Eusebins.  To  this  it  has  been  objected, 
that  as  these  writers  have  not  referred  to  any  authority, 
we  ought  to  consider  what  they  say  on  this  subject  mere- 
ly as  an  opinion.  But  as  they  state  no  reasons  for 
adopting  this  opinion,  but  only  mention  as  a  fact  that 
Paul  wrote  to  tbe  Hebrews  in  their  native  language, 
we  must  allow  that  it  is  their  testimony  which  they 
produce,  and  not  their  opinion.  Eusebius  informs  us, 
that  some  supposed  Luke  the  Evangelist,  and  others 
Clemens  Romanus,  to  have  been  the  translator. 

According  to  tbe  opinion  of  ancient  writers,  parti- 
cularly Clemens  Alexandrinus,  Jerome,  and  Euthalius, 
this  Epistle  was  addressed  to  the  Jews  in  Palestine.—- 
Tbe  scope  of  the  Epistle  confirms  tliis  opinion. 

Having  now  given  nufficient  evidence  that  this  Epistle 
was  written  by  Paul,  the  time  when  it  was  written 
niHV  be  easily  determined :  For  the  salutation  from  the 
saints  of  Italy  (chap.  iv.  24.),  together  with  the  apostle^s 
promise  to  see  the  Hebrews  (ver.  23.),  plainly  intimate, 
that  hU  confinement  was  then  either  ended  or  on  the 
eve  of  being  ended.  It  must  therefore  have  been  writ- 
ten soon  after  the  Epistles  to  tbe  Colossians,  Ephesians, 
and  Philemon,  and  not  long  before  Paul  left  Italy,  that 
is,  in  the  61  or  62. 

As  the  zealous  defenders  of  the  Mossic  law  would 
Keif'to  th€  naturally  insist  on  the  divine  authority  of  Moses,  on  tbe 
New  Tc9-    iviajesty  and  glory  attending  its  promulgation  by  the 
'""^         ministry  of  angels,  and  the  great  privileges  it  afiorded 

^^j       those  who  adhered  to  it ;  the  apostle  shows, 
I)e«gn  or       !•  That  in  all  these  several  articles  Christianity  had 
it  to  prove  an  infinite  superiority  to  the  law. ' 
totheJcv^g     This  topic  he  pursues  from  chap.  i.  to  xi.  wherein 
t)f*h™Chri-''^  reminds  the  believing  Hebrews  of  the  extraordinary 
tikn  relf-    favour  shown  them  bj  God,  in  sending  them  a  revela- 
tion and     tion  by  his  own  son,  whose  glory  was  far  superior  to 
iiswpcri-    that  of  angels  (chap.  i.  throughout)^  very  naturally 
onty  to  thcjj^i'gyy-^g  f^^^  bencc  the  danger  of  despising  Christ  on 
account  of  his  humiliation,  which,  in  perfect  consist- 
ence with  his  dominion  over  the  world  to  come,  was 
voluntarily  submitted  to  by  him  for  wise  and  important 
reasons  ^    particularly  to  deliver  us  from  the  fear  of 
death,  and  to  encourage  the  freedom  of  our  access  to 
*God  ('chap«  ii.  thronghout).    With  the  same  view  he 
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magnifies  Christ  as  superior  to  Moaet,  their  great  Icgia*  Striptare 
later  ;  and  froua  the  punishment  inflicted  on  those  who  '  v  - 
rebelled  against  the  authority  of  Moses,  infers  the  dan- 
ger of  contemning  the  promises  of  the  goapel  (chap, 
iii.  2—13.).  And  as  it  was  an  easy  transition  to  call  to 
mind  on  this  occasion  that  rest  in  Canaan  to  which  the 
authority  invested  in  Moses  was  ioteoded  to  lead  them) 
the  apostle  henoe  cautions  them  against  unbelief,  as 
what  would  prevent  their  entering  into  a  superior  state 
of  rest  to  what  the  Jews  ever  enjoyed  (chap.  iii.  14. 
iv.  II.).  This  caution  is  still  fiuther  enforced  by  aw- 
ful views  of  God*8  oroniscieace,  and  a  lively  represen- 
tation of  the  high-priesthood  of  Christ  (chap.  iv.  to  the 
end  \  and  chap.  v.  throughout).  In  the  next  place,  he 
intimates  the  very  hopeless  situation  of  those  who  ape- 
statise  from  Christianity  (chap.  vi.  1—9.)  \  and  Uien, 
for  the  comfort  and  confirmation  of  sincere  believers, 
displays  to  them  the  goodness  of  God,  and  his  faithful 
adherence  to  his  holy  engagements^  the  pr rformance  of 
which  is  sealed  by  tbe  entrance  of  Christ  into  heaven  as 
our  forerunner  (chap.  vi.  9.  to  the  end).  Still  far- 
ther to  illustrate  the  character  of  our  Lord,  he  enters 
into  a  parallel  between  him  and  Melchixedec  as  to 
their  title  and  desct>nt;  and,  from  instances  wherein  tbe 
priesthood  of  Melchtzedec  excelled  the  Levitical,  infers, 
that  the  glory  of  the  priesthood  of  Chri%t  surpassed  that 
under  the  law  (chap.  vii.  1—17.).  From  these  premisea 
the  apostle  argues,  that  tlie  Aaronical  priesthood  waa 
not  only  excelled,  but  contummated  by  that  of  Chiist, 
to  which  it  was  only  introductory  and  subservient;  and 
of  course,  that  the  obligation  of  tbe  law  was  henceforth 
disHolved  (chap.  vii.  t8.  to  the  end).  Then  reeapitu- 
lating  what  he  had  already  demonstrated  conceniing  tho 
superior  dignity  of  Christ^s  priesthood,  he  thence  illu- 
strates the  distinguished  excellence  of  the  new  cove- 
nant, as  not  only  foretold  by  Jeremiah,  but  evidently 
enriched  with  much  better  promises  than  the  eld  (ch. 
viii.  thraughout) :  Explaining  farther  the  doctrine  of 
the  priesthood  and  intercession  of  Christ,  by  comparing 
it  with  what  the  Jewish  high-priest  did  on  the  great 
day  of  atonement  (chap.  ix.  i — 14.).  Afterwards  he 
enlarges  on  the  necessity  of  shedding  Christ^s  l>lood,  and 
the  sufficiency  of  the  atonement  made  by  it  (chap.  is. 
15.  to  the  end)  \  and  proves  that  the  legal  ceremoniea 
could  not  by  any  means  purify  the  conscienoe :  whence 
he  infers  the  insufficiency  of  the  Mosaic  law,  and  tbe 
necessity  of  looking  beyond  it  (chap.  x.  I — 15.).  He 
then  urges  the  Hebrews  to  improve  the  privileges  which 
such  an  high-priest  and  covenant  conferred  on  them,  te 
the  purposes  of  approaching  God  with  confidence,  to 
a  constant  attendance  on  his  worship,  and  most  benevo« 
lent  regards  to  each  other  (chap.  x.  IJ*— 25.). 

The  apostle  having  thus  obviated  the  insinuations  and 
ohjections  of  the  Jews,  for  the  satisfactiou  and  establish- 
ment of  the  believing  Hebrews,  proceeds,  ,,, 

II.  To  prepare  and  fortify  their  minds  against  the  and  ta  as 
storm  of  persecution  which  in  part  had  already  befallen  "*"^^  ^h«i 
them,  which  was  likely  to  continue  and  be  often  renew- ^^     '^Lir 
ed,  he  reminds  them  of  those  extremities  they  had  cn-V^^^^^^ 
dured,  and  of  the  fatal  effects  which  would  attend  their  lode, 
apostasy   (chap.  x.  26.  to  the  end)  \  calling  to  their 
remembrance  the  eminent  examples  of  faith  and  forti- 
tude exhibited  by  holy  men,  and  recorded  in  tbe  Old 
Testament  (chap.  xi.  i»-  29.).     He  concludes  his  dis- 
course with  glancing  at  many  other  illustrious  worthies; 

and^ 
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and,  besides  those  recorded  In  Scripture,  refera  to  the 
case  of  several  wbo  suffered  under  the  persecution  of 
Antiochus  Epiphanes  (2  Maccab.  chap.  vilL  &c.  chap. 

xi.  30.  xLi.  2.)< 

Having  thus  finished  the  argumentative  part  of  the 
Epistle,  the  apostle  proceeds  to  a  general  application  j 
in  which  he  exhorts  the  Hebrew  Christians  to  patience, 
peace,  and  holiness  (chap.  xii.  3«— 14-)  »  cautions  them 
against  secular  views  and  sensual  gratifications,  by  lay- 
ing before  them  the  incomparable  excellence  of  the 
blessings  introduced  by  the  gospel,  which  even  the  Jew- 
ish economy,  glorious  and  magnificent  as  it  was,  did  by 
no  means  equal  ^  exhorts  tbem  to  brotherly  affection, 
purity,  compassion,  dependence  on  the  divine  care,  sted- 
fastness  in  the  profession  of  truth,  a  life  of  thankfulness 
to  God,  and  benevolence  to  roan :  and  concludes  the 
whole  with  recommending  their  pious  ministers  to  their 
particular  regard,  intreating  their  prayers,  saluting  and 
granting  them  his  usual  benediction. 

The  seven  following  Epistles,  one  of  James,  two  of 
Peter,  three  of  John,  and  one  of  Jude,  have  been  dis- 
tinguished by  the  appellation  o(  cathoiic  or  general  eph» 
ties,  because  most  ef  them  are  inscribed,  not  to  parti- 
cular churches  or  persons,  but  to  the  body  of  Jewish 
or  Gentile  converts  over  the  world.  The  authenticity 
of  some  of  these  has  been  frequently  questioned,  viz. 
The  Epistle  of  James,  the  second  of  Peter,  the  Epistle  of 
Jude,  and  the  second  and  third  of  John.  The  ancient 
Christians  were  very  cautious  in  admitting  any  books 
into  their  canon  whose  authenticity  they  had  any  reason 
to  suspect.  They  rejected  all  the  writings  forged  by 
heretics  in  the  name  of  the  apostles,  and  certainly,  there- 
fore, would  not  receive  any  without  first  subjecting  them 
to  a  severe  scrutiny.  Now,  though  these  five  epistles 
were  not  immediately  acknowledged  as  the  writings  of 
the  apostles,  this  only  shows  that  the  persons  who 
doubted  had  not  received  complete  and  incontestable 
evidence  of  their  authenticity.  But  as  they  were  af- 
terwards universally  received,  we  have  every  reason  to 
conclude,  that  upon  a  strict  examination  they  were 
found  to  be  the  genuine  productions  of  the  apostles. 
The  truth  is,  so  ffood  an  opportunity  had  the  ancient 
Christians  of  examining  this  matter,  so  careful  were  they 
to  guard  against  imposition,  and  so  well  founded  was 
their  judgment  concerning  the  books  of  the  New  Tes- 
tament, that,  as  Dr  Lardner  observes,  no  writing 
which  they  pronounced  genuine  has  yet  been  proved 
spurious,  nor  have  we  at  this  day  the  least  reason  to 
believe  any  book  genuine  which  they  rejected. 

That  the  Epistle  of  James  was  written  in  the  aposto- 
lical age  is  proved  by  the  quotations  of  ancient  authors. 
Clemens  Romanus  and  Ignatius  seem  to  have  made  re- 
ferences to  it.  Origen  quotes  it  once  or  twice. — ^Tbere 
are  several  reasons  why  it  was  not  more  generally  quoted 
by  the  first  Christian  writers.  Being  written  to  correct 
the  errors  and  vices  which  prevailed  among  the  Jews, 
the  Gentiles  might  think  it  of  less  importance  to  them, 
and  thf  refore  take  no  pains  to  procure  copies  of  it.  As 
the  author  was  sometimes  denominated  James  the  Just, 
and  often  called  bishop  of  Jerusalem,  it  might  be  doubt- 
ed whether  he  was  one  of  the  apostles.  But  its  hu« 
thenticity  does  not  seem  to  have  been  suspected  on  ac- 
coimt  of  the  doctrines  which  it  contains.  In  modem 
times,  indeed,  Luther  called  it  a  strawy  epistle  {eptstola 
$traminea\  and  excluded  It  from  the  sacred  writings, 
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on  account  of  its  apparent  opposition  to  the  apostle  Paul  Scriptnre. 
concerning  justification  by  faith.  '       * 

This  Epistle  could  not  be  written  by  James  the  Elder, 
the  son  of  Zebedee,  and  brother  of  John,  who  was  he- 
headed  by  Herod  in  the  year  44,  for  it  contains  passages 
which  refer  to  a. later  period.  It  must,  therefore,  have 
been  the  composition  of  James  the  Less,  the  son  of 
Alpheus,  who  was  called  the  Lord^s  brother^  because  he 


was  the  son  of  Mary,  the  sister  of  our  Lord^s  mother.       215 
As  to  the  date  of  this  Epistle,  Lardner  fixes  it  in  the  '^^  ^^* 
year  61  or  62. 

James  the  Less  statedly  resided  at  Jerusalem,  whence 
he   hath  been  styled  by  some  ancient  fathers  bishop  ofj^^^^fj^ 
that  city,  though  without  sufficient  foundation.     liovrge*sFamify 
James  being  one  of  the  apostles  of  the  circumcision,  Expotiior, 
while  he  confined  his  personal  labours  to  the  inhabitants 
of  Judea,  it  was  very  natural  for  him  to  endeavour  by 
bis  writings  to  extend  bis  services  to  the  Jewish  Chris-         ^^ 
tians  who  were  dispersed  abroad  in  more  distant  re-  end  deiigft . 
gions.     For  this  purpose,  there  are  two  points  which  of  it. 
the  apostle  seems  to  liave  principally  aimed  at,  though 
he  bath  not  pursued  them  in  an  orderly  and  logical  me- 
thod, but  in  the  free  epistolary  manner,  handling  tbem 
jointly  or  distinctly  as  occasions  naturally  offered.    And 
these  were,  ''  to  correct  those  errors  both  in  doctrine 
and  practice  into  which  the  Jewish  Christians  had  fal- 
len, which  might  otherwise  have  produced  fatal  conse- 
quences 'y  and  then  to  establish  the  faith  and  animate 
the  hope  of  sincere  believers,  both  under  their  present 
and  their  approaching  sufferings." 

The  opinions  which  he  is  most  anxious  to  refute  are 
these,  that  God  is  the  author  of  sin,  (ch.  i.  13.)  ^  that 
the  belief  of  the  doctrines  of  the  gospel  was  sufficient 
to  procure   the  favour  of  God  for  tbem,  however  defi- 
cient they  were  in  good  works,  (ch.  ii.).    He  dissuades 
the  Jews  from  aspiring  to  the  office  of  teachers  in  the 
third  chapter,  because  their  prejudices  in  favour  of  the 
law  of  Moses  might  induce  tliem  to  pervert  the  doctrines 
of  the  gospel.     He  therefore  guards  them  against  the- 
sins  of  the  tongue,  by  representing  their  pernicious  ef- 
fects^ and  as  they  thought  themselves  wise  and  intelli- 
gent, and  were  ambitious  of  becoming  teachers,  he  ad- 
vises them  to  make  good  their  pretensiuns,  by  showing, 
themselves  *  possessed   of  that  wisdom  which  is  from  ^ 
above,  (ch.  iii.). 

The  destruction  of  Jerusalem  was  now  approaching  j. 
the  Jews  were  split  into  factions,  and  often  slaughtered 
one  another ;  the  apostle,  therefore,  in  the  fourth  chap- 
ter, admonishes  them  to  purify  themselves  from  those 
vices  which  piodnced  tumults  and  bloodshftd.  To  rouse 
them  to  repentance,  he  foretels  the  miseries  that  were 
coming  upon  them.  Lastly,  he  checks  au  irreligioua 
spirit  that  seems  to  have  prevailed,  and  concludes  the 
Epistle  with  several  exhortations.  137 

The  authenticity  of  the  first  Epistle  of  Peter  has  ^''^  ^ 
■ever  been  denied.  It  is  referred  to  by  Clemens  Ro-  feicr.* 
manus,  by  Pelycarp,  and  is  quoted  by  Papias,  Irenseus, 
Clemens  Aiexandrinus,  and  Tertullian.  It  is  addres- 
sed te  the  strangers  scattered  through  Pontus,  8z.c. 
who  are  evidently  Christians  in  general,  as  appears  from 
chap.  ii.  10.  *^  In  time  past  they  were  not  a  people, 
but  are  now  the  people  of  God."  From  Peter*s  send- 
ing the  salutation  of  the  church  at  Babylon  to  the 
Christians  in  Pontus,  &c.  it  is  generally  believed  that 
he  wrote  it  in  Babylon.      There  was  a  Babylon  in« 
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Seripture.  Egypt  ftDd  another  in  Assyria.  It  could  not  be  the 
former,  for  it  was  an  obscure  place,  which  seems  to 
.  have  had  no  church  for  the  first  four  centuries.  We 
have  no  authority  to  affirm  that  Peter  ever  was  in  As- 
syria. The  most  probable  opinion  is  that  of  Grotius, 
Whitby,  Lardner,  as  well  as  of  Eusebtus,  Jerome,  and 
'  others,  that  by  Babylon  Peter  figuratively  means  Rome. 
Lardner  dates  it  in  63  or  64,  or  at  the  latest  65. 

St  Peter^s  chief  design  is  to  confirm  the  doctrine  of 
St  Paul,  which  the  false  teachers  'pretended  he  was  op- 
posing ;  and  to  assure  the  proselytes  that  they  stood  in 
the  true  grace  ofOod,  (ch.  v.  I2.)*  With  this  view  he 
calls  them  elect  ^  and  mentions,  that  they  had  been 
declared  such  by  the  effusion  of  the  Holy  Ghost  upon 
them,  (cb.  i.  i,  2.)*  He  assures  them  that  they  were 
*  regenerate  without  circumcision,  merely  through  the 
gospel  and  resurrection  of  Christ,  (ver.  3, 4,  31^25.)  ; 
and  that  their  sufferings  were  no  argument  of  their  be- 
ing under  the  displeasure  of  God,  as  the  Jews  imagined, 
(ver.  6 — 12.).  He  recommends  it  to  them  to  hope  for 
grace  to  the  end,  (ver.  13.).  He  testifies,  that  they 
were  not  redeemed  by  the  Pasehal  Iamb,  but  through 
Christ,  whom  God  h&d  preordained  for  this  purpose 
before  the  foundation  of  the  world,  (ver.  x8->-*20.). 

The  second  Epistle  of  Peter  is  not  mentioned  by  any 
ancient  writer  extant  till  the  fourth  century,  from  which 
f!^!!-*^?*  time  it  has  been  received  by  all  Christians  except  the  Sy- 
rians. Jerome  acquaints  us,  that  its  authenticity  was 
disputed,  on  account  of  a  remarkable  difference  between 
the  style  of  it  and  the  former  Epistle.  But  this  re- 
markable difference  in  style  is  confined  to  the  2d  chapter 
of  the  2d  Epistle.  No  objection,  however,  can  be 
drawn  from  this  circumstance  ;  for  the  subject  of  that 
chapter  is  different  from  the  rest  of  Peter^s  writings, 
and  nothing  is  so  well  known  than  that  different  subjects 
suggest  different  styles.  Peter,  in  describing  the  cha- 
racter of  some  flagitious  impostors,  feels  an  indignation 
which  he  cannot  suppress :  it  breaks  out,  therefore,  in 
the  bold  and  animated  figures  of  an  oriental  writer. 
Such  a  diversity  of  style  is  not  uncommon  in  the  best 
writers,  especially  when  warmed  with  their  subject. 

This  objection  being^  removed,  we  contend  that  this 
Epistle  ^as  written  by  Peter,  from  the  inscription,  6V- 
tnon  Peter  J  a  servant  and  an  apostle  qfJesii^  Chrvtt,  It 
appears  from  chap.  i.  16,  17,  1 8.  that  the  writer  was 
*one  of  the  disciples  who  saw  the  transfiguration  of  our 
Saviour.  Since  it  has  never  been  ascribed  to  James  or 
John,  it  must  therefore  have  been  Peter.  It  is  evident, 
from  chap.  iii.  i.  that  the  author  had  written  an  Epistle 
'before  to  the  same  persons, -which  is  another  circum- 
stance that  proves  Peter  to  be  the  author. 

It  is  acknowledged,  however,  that  all  this  evidence  is 
merely  internal  \  for  we  have  not  been  able  to  find  any 
,  external  evidence  upon  the  subject.  If,  therefore,  the 
credit  which  we  give  to  any  fact  is  to  be  in  proportion 
to  the  degree  of  evidence  with  which  it  is  accompanied, 
jwe  shdH  allow  mote  authority  due  to  the  gospels  than 
^0  the  epistles  y  more  to  those  epistles  which  have  been 
•generally  acknowledged  than  to  those  which  have  been 
controverted ;  and  therefore  no  doctrine  of  Christianity 
ought  to  be  founded  solely  upon  them.  It  may  also  be 
added,  that  perhaps  the  best  way  of  determining  what 
are  the  essential  doctrines  of  Christianity  would  be  to 
examine  what  are  the  doctrines  which  occur  oftenest 
.  in  the  gospels  j  for  the  gospels  are  the  plainest  parts  of 
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the  New  Testament  *,  and  their  authenticity  is  most  Scrii^i 
completely  proved.     They  are  therefore  best  fitted  for 
common  readers.     Nor  will  it  be  denied,  we  presume, 
that  our  Saviour  taught  all  the  doctrines  of  the  Chris* 
tian  religion  himself;  that  he  repeated  them  on  different 
occasions,  and  inculcated  them  with  an  eamesttness  pro- 
portionable  to  their  importance.  The  Epistles  are  to  b« 
^considered  as  a  commentary  on  the  essential  doctrines  of 
the  gospel,  adapted  to  the  situation  and  circumstances  of 
particular  churches,  and  perhaps  sometimes  explaining 
doctrines  of  inferior  importance.    I.  The  essential  doc- 
trines are  therefore  fiitit  to  be  sought  for  in  the  gospels, 
<  and  to  be  determined  by  the  number  of  times  they  occar* 
'  2.  They  are  to  be  sought  for,  in  the  next  place,  in  tb« 
oincontroverted  Eprttles,  in  the  same  manner.     3.  No 
essential  doctrine  ought  to  be  founded  on  a  single  passage, 
nor  on  the  authority  of  a  controverted  Epistle. 

That  Peter  was  old,  and  near  his  end,  when  be  wrote 
this  Epistle,  may  be  inferred  from  chap.  i.  14.  **  Know* 
ing  that  shortly  I  must  put  off  this  tabernacle,  even  as 
our  Lord  Jesns  has  shewn  me.^*  -Lardner  thinks  it  was 
'written  soon  after  the  former.  Others,  perhaps  with 
more  accuracy,  date  it  in  67. 

The  general  design  of  this  Epistle  is,  to  confirm  thei>cujru'o 
doctrines  and  instructions  delivered  in  the  former;  *Moit. 
excite  the  Christian  converts  to  adorn,  and  stedfastly  ad- 
here to  their  holy  religion,  as  a  religion  proceeding 
'irom  God,  notwithstanding  the  artifices  of  false  teachers, 
-whose  xrharacttrr  is  at  large  described  ^  or  the  persecution 
•of  their  bitter  and  inveterate  enemies.'*  jj^ 

The  first  Epistle  of  John  is  ascribed  by  the  unanimous  Fint  £. 
suffrage  of  the  ancients  to  the  beloved  disciple  of  onr  f!**5^*  ^ 
Lord.   It  is  referred  to  by  Poly  carp,  is  quoted  by  '**-antl^Bti 
pias,  by  Irenseus,  and  wan  received  as  genuine  by  Cle-  city  mml 
mens  Alexandnnus,  by  Dionysius  of  Alexandria,  by  Cy-  »t>lc. 
'prian,  by  Origen,  and  Eusebius.  There  is  such  a  resem- 
blance between  the  style  and  sentiments  of  this  Epistle 
-and  those  of  the  gospel  according  to  John,  as  to  afford 
the  highest  degree  of  internal  evidence  that  they  are  the 
composition  of  the  same  author.     In  the  style  of  this 
«postle  there  is  a  remarkable  peculiarity,  and  especially 
in  this  Epistle.  Hissentences,  considered  separately,  are 
exceeding  clear  and  intelligible;  but  when  we  search  for 
tlieir  t;onnection,  we  frequently  meet  with  greater  dif- 
ficulties than  we  do  even  in  the  Epistles  of  St  Panl. 
The  principal  signature  and  characteristic  of  his  manner 
is  an  artless  and  amiable  simplicity,  and  a  singular  mo- 
desty and  candour,  in  conjunction  with  a  wonderful  sub* 
limity  of  sentiment.   His  conceptions  are  apparently  de- 
livered to  us  in  the  order  in  which  they  arose  to  his  own 
mind,  and  are  not  the  prodnct  of  artificial  reasoning  or 
laboured  investigation. 

It  is  impossible  to  fix  with  any  precision  the  date  of 
this  Epistle,  nor  can  we  determine  to  what  persons  it 
was  addressed.  ^^^ 

The  leading  design  of  the  apostle  is  to  show  the  in-  pesif a  of 
sufficiency  of  faith,  and  the  external  profession  of  reli-'** 
gion,  separate  from  morality  \  to  guard  the  Christians 
to  whom  he  writes  against  the  delusive  arts  of  the  cor- 
rupters of  Christianity,  whom  be  calls  Antichrist  *,  and 
to  inculcate  universal  benevolence.  His  admonitions 
concerning  the  necessity  of  good  morals,  a'nd  the  inef- 
ficacy  of  external  professions,  are  scattered  over  th^ 
Epistle,  but  are  most  frequent  in  the  xst,  2d,  and  3d 
chapters.    The  enemies  or  corrlipters  of  Christianity, 
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SMiptQie.  agminst  whom  lie  contends,  seem  to  have  denied  thai 
^  V  ■ '  Jesus  was  the  Messiah  the  Son  of  God  (chapter  ii.  22. 
V.  I.),  and  had  actually  come  into  the  world  in  a  human 
form,  (chap.  iv.  2,  3.)*  The  earnestness  and  frequency 
with  which  thu  apostle  recommends  the  duty  of  bene- 
volence is  remarkable*  He  makes  It  the  distinguishing 
characteristic  of  the  disciples  of  Jesus,  the  only  sure 
pledge  of  our  love  to  God,  and  the  only  assurance  of 
eternal  life,  (chap.  iii.  34,  15.)«  Benevolence  was  his 
favourite  theme,,  which  he  affectionately  pressed  upon 
others,  and  constantly  practised  himself.  It  was  conspi- 
cuous  in  his  conduct  to  his  great  Master,  and  in  the  re- 
ciprocal affection  which  it  inspired  in  his  sacred  breast. 
He  continued  to  recommend  it  in  his  last  words.  When 
his  extreme  age  and  infirmities  had  so  wasted  hisstrength 
that  he  was  incapable  to  exercise  the  duties  of  his  office, 
the  venerable  old  man,  adxious  to  exert  in  the  service 
of  his  Master  the  little  strength  which  still  remained, 
caused  himself  to  be  carried  to  church,  and,  in  the  midst 
of  the  congregation,  he  repeated  these  words,  **  Little 
2^e  children  love  one  another.^' 
Seeoad  aad  It  has  been  observed  by  Dr  Mill  that  the  second  and 
third  Epistles  of  John  are  so  short,  and  resemble  the  first 
so  much  in  sentiment  and  style,  that  it  is  not  worth 
while  to  contend  about  them.  The  second  Epistle  con- 
sists only  of  13  verses  j  and  of  these  eight  may  be  found 
in  the  ist  Epistle,  in  which  the  sense  or  language  is  pre- 
cisely the  same. 

The  second  Epistle  is  quoted  by  Irensens,  and  was 
received  by  Clemens  Alexandrinus.  Both  were  ad* 
mitted  by  Athanasius,  by  Cyril  of  Jerusalem,  and  by 
Jerome.  Thejsecond  is  addressed  to  a  woman  of  di^ 
stinction  whose  name  is  by  some  supposed  t&  be  Cyria 
(taking  »v#mi  for  a  proper  name),  by  ethers  Eclecta. 
The  third  is  inscribed  to  Gaius,  or  Caius  according  to 
the  Latin  orthography,  who,  in  the  opinion  of  Lardaer, 
was  an  eminent  Christian,  that  lived  in  some  city  of 
Asia  not  far  from  Ephesos,  where  St  John  chiefly  re- 
sided after  his  leaving  Judea.  The  time  of  writing 
these  two  Epistles  cannot  be  determined  with  any  cer- 
tainty. They  are  so  short,  that  an  analysis  of  them  is 
not  necessary. 

The  Epistle  of  Jade  is  cited  by  no  ancient  Christian 
writer  extant  before  Clemens  Alexandrinus  about  the 
year  194  >.  but  this  author  has  transcribed  eight  or  ten 
verses  in  his  Stroroata  and  Pedagogue.  It  is  quoted 
once  by  Tertullian  about  the  year  200  ^  by  Origen 
frequently  about  230.  It  was  not,  however,  received 
by  many  of  the  ancient  Christians,  en  account  of  a 
supposed  quotation  from  It  book  of  Enoch.  But  it  is 
not  certain  that  Jude  quotes  any  book.  He  only  says 
that  Enoch  prophesied,  saying.  The  Lord  cometh  with 
ten  thousand  of  his  saints.  These  might  be  words  of  a 
prophecy  preserved  by  tradition,  and  inserted  occasion- 
ally in  diflerent  writings.  Nor  is  there  any  evidence 
that  there  was  such  a  book  as  Enocb^s  prophecies  in  the 
time  of  Jude,  though  a  book  of  that  name  was  extant  in 
the  second  and  third  centuries.  As  to  the  date  of  this 
Epistle  nothing  beyond  conjecture  can  be  produced. 
The  design  of  it  is,  by*  describing  the  character  of  the 
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false  teachers,  and  the  punishments  to  which  they  were  Scripturew 
liable,  to  caution  Christians  against  listening  to  their  ^       i       ' 
suggestions,  ahd  being  thereby  perverted  from  the  faith 
and  purity  of  the  gospel.  ajs 

The  Apocalypse  or  Revelation  has  not  always  been  The  Ap*- 
unanimously  received  as  the  genuine  production  of  the  ***yP*** '^ 
apostle  John.     Its  authenticity  is  proved,  however,  by  ^  ^°^ 
the  testimony  of  many  respectable  authors  of  the  first  ^cd. 
centuries.     It  is  referred  to  by  the  martyrs  of  Lyjons  i 
it  was  admitted  by  Justin  Martyr  as  the  work  of  the 
apostle  John.     It  is  often  quoted  by  Irenaeus,  by  The- 
ophilus  bishop  of  Antioch,  by  Clement  of  Alexandria, 
by  Tertullian,  by  Origen,  and  by  Cyprian  of  Carthage. 
It  was  also  received  by  heretics,  by  Novatus  and  his 
followers,  by  the  Donatists,  and  by  the  Arians.     For 
the  first  two  centuries  no  part  of  the  New  Testament 
was  more  universally  acknowledged,  or  mentioned  with 
higher  respect.     But  a  dispute  having  arisen  about  the 
millennium,  Caius  with  some  others,  about  the  year 
21 2,  to  end  the  controversy  as  speedily  and  effectually 
as  possible,  ventured  to  deny  the  authority  of  the  book 
which  had  given  occasion  to  it.  2^9 

The  book  of  Revelation,  as  we  learn  from  Rev.  i.  9.  The  dale  ^ 
was  written  in  the  isle  of  Patmos.  According  to  the*^'^'^ 
general  testimony  of  ancient  authors,  John  was  banished 
into  Patmas  in  the  reign  of  Domitian,  and  restored  by 
his  successor  Nerva.  But  the  book  could  not  be  pu- 
blished till  after  John^s  release,  when  he  returned  to  £- 
phesua.  As  Domitian  died  in  96,  and  his  persecu- 
tion did  not  commence  till  near  the  end  df  his  reign, 
the  Revelation  might  therefore  be  published  in  96  or 

Here  we  should  conclude  ^  but  as  the  curious  reader  P<^cy*« 
may  desire  to  be  informed  how  the  predictions  revealed  -^9  '^  '^ 
in  this  book  of  St  John  have  usually  been  interpreted  g^!^'^ 
and  applied,  we  shall  consistently  with  our  subject  sub- 
join a  key  to  the  prophecies  contained  ia  the  Revelation. 
This  is  extracted  from  the  learned  dissertations  of  Dr 
Newton,  bishop  of  Bristol  (i)  :  to  which  the  i-eader  is 
referred  for  a  more  full  illustration  of  the  several  parts, 
as  the  conciseness  of  our  plan  only  admits  a  short  ana- 
lysis or  abridgment  of  them.  ,  _ 

Nothing  of  a  prophetical  nature  occurs  in  the  first  three  Dr  Ncwc 
chapters,  except,  x.  What  is  said  concerning  the  church  ^op**  »- 
of  Ephesus,  that  her  "  candlestick  shall  be  removed  outPj*^*^®"  ^^ 
of  its  place,^'  which  is  now  verified,  not  only  in  this,  hut -^^^ 
in  all  the  other  Asiatic  churches  which  existed  at  that  which  haTe 
time  ;  the  light  of  the  gospel  having  been  taken  from  been  aU 
them,  not  only  by  their  heresies  and  divisions  from  with-'**^^."^- 
in,  but  by  the  arms  of  the  Saracens  from  without :  And,  co»pl»hed. 
2.  Concerning  the  church  of  Smyrna,  that  she  shall 
*'  have  tribulation  ten  days  ^^'  that  is,  in  prophetic  lan- 
guage, *'  ten  years  ;^'  referring  to  the  persecution  of 
Dioclesian,  which  alone  of  all  the  general  persecutions 
lasted  so  long. 

The  next  five  chapters  relate  to  the  opening  of  the 
Seven  Seals  ;  and  by  these  seals  are  intimated  so  many 
different  periods  of  the  prophecy.  Six  of  these  seals  are 
opened  in  the  sixth  and  seventh  chapters. 

The  first  seal  or  period  is  memorable  for  conquests. 

It 


(i)  Dissertations  on  the  prophecies  which  have  remarkably  been  fulfilled,  and  at  this  time  are  fulfilling,  in  tb^ 
world,  voL  iii.  8vo. 
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Scriptor^.  It  comitttftices  i^ith  VesptaM^  abcl  terninates  in  Nervaj 
and  darinff  this  time  Judea  wad  subjugated.  The  se» 
cond  seal  is  noted  for  war  and  slaughter.  It  commenoes 
with  Trajan,  and  contiiioee  through  his  reign,  and  that 
of  his  successors.  In  this  period,  the  Jews  were  entire- 
ly routed  and  dispersed  j  and  great  was  the  slaughter 
and  devastation  occasioned  by  the  contending  parties. 
Tite  third  seal  is  characterised  bj  a  rigorous  execution 
of  justice,  and  an  abundant  provision  of  com,  wine,  and 
oil.  It  commences  with  Septimius  Severus.  He  and 
Alexander  Severus  were  just  and  severe  emperors,  and 
at  the  same  time  highly  celebrated  for  the  regard 
they  paid  to  the  felicity  of  their  people,  by  procur- 
ing them  plenty  of  every  thing,  and  particularly 
com,  wine,  and  oil.  This  period  lasted  during  the 
reigns  of  the  Septimian  family.  Tht  fourth  seal  is  di- 
stinguished by  a  concurrence  of  evils,  such  as  war,  fa* 
mine,  pestilence,  and  wild  beasts  \  by  all  which  the  Ro- 
man empire  was  remarkably  infested  from  the  reign  of 
Maximin  to  that  of  Dioclciian.  The  fifth  seed  begins 
at  Diodestan,  and  16  signalized  by  the  great  persecu- 
tion, from  whence  arose  that  memorable  era,  the  Era 
of  Martyrs.  With  Constantino  begins  the  sixth  seal^ 
a  period  of  revolutions,  pictured  forth  by  great  commo- 
tions in  earth  and  in  heaven,  alluding  to  the  subversion 
of  Paganism  and  the  establishment  of  Christianity. 
This  period  lasted  ffom  the  reign  of  Constantine  the 
Great  to  that  of  Theodosius  the  First.  The  seventh 
seal  includes  under  it  the  remaining  parts  of  the  pro- 
phecy, and  comprehends  seven  periods  distinguished  by 
the  sounding  of  seven  trumpets. 

As  the  seals  foretold  the  state  of  the  Roman  empire 
"before  and  till  it  became  Christian,  so  the  trumpets  fore- 
show the  fate  of  it  afterwards ;  each  trumpet  being  an 
alarm  to  one  nation  or  other,  rousing  them  up  to  over- 
throw that  empire. 

Four  of  these  trumpets  are  sounded  in  the  eighth 
'^^bapter. 

At  the  sounding  of  the  first,  Alaric  and  his  Goths 
invade  the  Roman  empire,  besiege  Rome  twice,  and  set 
it  on  fire  in  several  places.  At  the  sounding  of  the  xe- 
'cond,  Attila  and  his  Huns  waste  the  Roman  provinces, 
and  compel  the  eastern  emperor  Theodosius  the  Second, 
and  the  western  cmpefor  Valentinian  the  Third,  to  sub- 
mit to  shameful  terms.  At  the  sounding  of  the  third, 
Genseric  and  his  Vandals  arrive  from  Africa  ;  spoil  and 
plunder  Rome,  and  set  sail  again  with  immense  wealth 
and  innumerable  captives.  At  the  sounding  of  the 
fourth,  Odoacer  and  the  Heruli  put  an  end  to  the  very 
name  of  the  western  empire ;  Theodoric  founds  the 
kingdom  of  the  Ostrogothd  in  Italy )  and  at  last  Italy 
becomes  a  province  of  the  eastern  empire,  Rome  being 
governed  by  a  duke  under  the  exarch  of  Ravenna.  As 
the  foregoing  trumpets  relate  chiefly  to  the  downfal  of 
the  western  empire,  so  do  the  following  to  that  of  the 
eastern.  They  are  RoanJed  in  the  ninth,  tenth,  and 
part  of  the  eleventh  chapter^.  At  the  sounding  of  the 
fifth  trumpet, Mahomet,  that  Mazing  star,  appears,  opens 
the  bottomless  pit,  wnA  with  his  K.custs  the  Arabians 
darkens  the  sun  and  air.  And  at  th<;  sound  in  jr  of  the 
sixth,  a  period  not  yet  finishrd,  the  lour  ant't^ls,  that  is 
the  four  sultans,  or  'caclcis  oF  the  'Turks  and  Othmans, 
are  loosrd  from  the  river  f.> phrases.  The  Greek  or 
^^asterir  empire  was  cruelly  **  hurt  and  tormented"  un- 


der  the  fifth  trumpet  \  bot  nnder  tbe  sifttb,  was  ^ 
and  utterly  destroyed. 

The  Latin  or  Western  Church  not  being  redaimcil 
by  the  ruin  of  the  Greek  or  Eastern,  but  still  persisting 
in  their  idolatry  and  wickedness  j  at  the  beginning  of  the 
tenth  chapter,  and  under  the  sound  of  this  sixth  tmnpet, 
is  introduced  a  vision  preparative  to  the  prophecies  re. 
specting  the  Western  Chureh,  wherein  an  angel  is  repre- 
sented, having  in  his  hand  a  little  book,  or  codicil,  de* 
scribing  the  calamities  that  should  overtake  that  chiirck 
The  measuring  of  the  temple  shows,  that  during  all  thia 
period  there  will  be  seme  true  Chrintians,  who  will  con- 
form themselves  to  the  rule  of  God*s  word,  even  whilst 
the  outer  court,  that  is,  the  external  and  more  extensive 
part  of  this  temple  or  church,  is  trodden  ander  foot  by 
Gentiles,  f.  e,  such  Christians  as,  in  their  idolatrooa 
worship  and  persecuting  practice,  resemble  and  outdo 
the  Gentiles  themselves.  Yet  against  these  corropCere 
of  religion  there  will  always  be  some  tme  witnesses  to 
protest,  who,  however  thev  may  be  overborne  at  times, 
and  in  appearance  reduced  to  death,  yet  will  arise  again 
from  time  to  time,  till  at  last  they  triumph  and  glori- 
ously ascend.  The  eleventh  chapter  concludes  wiu  the 
sounding  of  the  seventh  trumpet. 

In  the  twelfth  chapter,  by  the  woman  bearing  a  man* 
child  is  to  be  understood  the  Christian  church  \  by  the 
great  red  dragon,  the  heathen  Roman  empire  \  by  the 
man-child  whom  the  woman  bore,  Constantine  the 
Great  \  and  by  the  war  in  heaven,  the  contests  be* 
tween  tlie  Chnntian  and  Heathen  religions. 

In  the  thirteenth  chapter,  by  the  beast  with  seven 
heads  and  ten  horns,  unto  whom  the  dragon  gave  his 
power,  seat,  and  great  authority,  is  to  be  understoodi 
not  Pagan  but  Christian,  not  imperial  but  papal  Ri.  ve  ^ 
in  submitting  to  whose  religion,  the  world  did  in  ell'ect 
submit  again  to  the  religion  of  the  dra  jnn.  Th^  ten- 
horned  beast  therefore  represents  tlie  Romish  church 
and  state  in  general :  but  the  beast  with  two  hems  like 
a  lamb  is  the  Roman  clergy ;  and  that  image  of  the 
ten-horned  beast,  which  the  two-homed  beast  cao«>ed  to 
be  made,  and  inspired  with  life,  is  the  pope  \  whose 
•number  is  666^  according  to  the  numerical  powers  of 
the  letters  constituting  the  Roman  name  A^ufH%  Lati^ 
nuSf  or  its  equivalent  in  Hebretv^  n*»Dnn  Romith, 
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Chapter  xiv.  By  the  Iamb  on  Mount  Sion  is  meant 
Jesns  \  hy  the  hundred  forty  and  four  t hoii.sa nd,  his 
church  and  followers  ;  by  the  an  eel  preach  inir  the  ever- 
lasting gosptl,  the  first  principal  etTort  nia(?e  towards  a 
reformation  by  that  public  opposition  formed  utrainst  the 
worship  of  saints  and  images  by  emperors  ami  bishops 
in  the  eighth  and  ninth  centuries  ;  by  the  angel  cry- 
ing, '*  Babylon  is  fallen,"  the  ^Valdt;n.•ic8  and  Albi- 
genses,  who  pronounced  the  church  of  Rome  to  br  the 

Apocalyptic 


SCRIPTURE. 


5cripi«re.  Apocalyptic  Babylon,  and  denounced  her  destruction  5 

I       V     ■^and  by  the  third  angel  Martin  Lather  and  bis  fellow 

reformers,  who  protested  against  all  the  corruptions  of 

the  church  of  Rome  as  destructive  to  salvation.     For 
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an  account  of  the  doctrines  and  precepts  contained  in  Scriptorc. 
the  Scriptures,  see  Theology.     For  proofis  of  their  v... 
divine  origin,  see  Religion,  Prophecy,  and  Mira- 
cles. 


SCR 

ScriTener  SCRIVENER,  one  who  draws  contracts,  or  whose 
^  B .  business  it  is  to  place  money  at  interest.  If  a  scrivener 
crupey.  ^  entrusted  with  a  bond,  he  may  receive  the  interest  j 
and  if  he  fail,  the  obligee  shall  bear  the  loss :  and  so 
it  is  if  he  receive  the  principal  and  deliver  up  the  bond  ; 
for  being  entrusted  with  the  security  itself,  it  must  be 
presumed  that  he  is  trusted  with  power  to  receive  inte* 
rest  or  principal  ^  and  the  giving  up  the  bond  on  pay- 
ment of  the  money  shall  be  a  discharge  thereof.  But 
if  a  scrivener  shall  be  entrusted  with  a  mortgage-deed, 
be  bath  only  authority  to  receive  the  interest,  not  the 
principal  j  the  giving  up  the  deed  in  this  case  not  being 
sufficient  to  restore  the  estate,  but  there  must  be  a  re- 
conveyance, &c.  It  is  held,  where  a  scrivener  puts 
out  his  client^s  money  on  a  bad  security,  which  upon 
inquiry  might  have  been  easily  found  so,  yet  he  cannot 
in  equity  be  charged  to  answer  for  the  money ;  for  it  is 
here  said,  no  one  would  venture  to  put  out  money  of 
another  upon  a  security,  if  he  were  obliged  to  warrant 
and  make  it  good  in  case  a  loss  should  happen,  without 
any  fraud  in  him. 

SCROBICULUS  CORDIS,  the  same  as  Anticar- 

DIUM. 

SCROFANELLO,  in  IcMAyohgy,  a  name  by 
which  some  have  called  a  small  Jish  of  the  Mediterra- 
nean, more  usually  known  by  the  name  of  the  scoT' 

SCROLL,  in  Heraldry.  See  that  article,  chap.  iv. 
sect.  9.  When  the  motto  relates  to  the  crest,  the  scroll 
is  properly  placed  above  the  achievement ;  otherwise  it 
should  be  annexed  to  the  escutcheon.  Those  of  the 
order  of  knighthood  are  generally  placed  round  shields. 

SCROPHULA,  the  King's  Evil.  See  Medi- 
cine, N°  349. 

SCROPHULARIA,  Figwort,  a  genus  of  plants 
belonging  to  the  didynamia  cIsas,  and  in  the  natural 
method  ranking  under  the  40th  order,  Personatte*  See 
BOTTANY  Index, 

SCROTUM.     See  Anatomt,  N*»  220. 

SCRUPLE,  ScRUPULUS,  or  Scrupulum^  the  least 
of  the  weight)  used  by  the  ancients,  which  amongst 
the  Romans  was  the  24th  part  of  an  ounce,  or  the  3d 
part  of  a  dram.  The  scruple  is  still  a  weight  among 
US|  containing  the  3d  part  of  a  dram,  or  20  grains. 
Among  goldsmiths  it  is  24  grains. 

SCRUPLE,  in  Chaldean  Chronology^  is  Tg%g  part 
of  an  hour,  called  by  the  Hebrews  helakin.  These 
scruples  are  much  used  by  the  Jews,  Arabs,  and  other 
eastern  people,  in  computations  of  time. 

SoRUFLBs  rf half  Durattony  an  arch  of  the  moon^s 
oi4>it,  which  the  moon^s  centre  describes  from  the  be- 
ginning of  an  eclipse  to  its  middle. 

ScuXTfLEs  of  Immersion  OT  Incidence^  an  arcb  of  the 
mooiiV  orbit,  which  her  centre  describes  from  the  be- 
ginning of  the  eclipse  to  the  time  when  its  centre  falls 
info  the  shadow* 
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which  her  centre  describes  in  the  time  from  the  first 
emersion  of  the  moon*8  limb  to  the  end  of  the  eclipse. 

SCRUTINY,  (JScruttnnnn)^  in  the  primitive  church, 
an  examination  or  probation  practised  in  the  last  week 
of  Lent,  on  the  catechumens,  who  were  to  receive  bap- 
tism on  the  Easter-day.  The  scrutiny  was  performed 
with  a  great  many  ceremonies.  Exorcisms  and  prayers 
were  made  over  the  heads  of  the  catechumens  ;  and  on 
Palm  Sunday,  the  Lord^s  Prayer  and  Creed  were  given 
them,  which  they  were  afterwards  made  to  rehearse. 
This  custom  was  more  in  use  in  the  church  of  Rome 
than  anywhere  else  \  though  it  appears,  by  some  mis- 
sals, to  have  been  likewise  used,  though  much  later,  in 
the  Gallican  church.  It  is  supposed  to  have  ceased 
about  the  year  86o.  Some  traces  of  this  practice  still 
remain  at  Vienne  in  Dauphin^,  and  at  Liege. 

Scrutiny,  is  also  used,  in  the  Canon  Law^  for  a 
ticket  or  little  paper  billet,  wherein  at  elections  the 
electors  write  their  votes  privately,  so  as  it  may  not  be 
known  for  whom  they  vote.  Among  us  the  term  scru- 
tiny is  chiefly  used  for  a  strict  perusal  and  examina- 
tion of  the  several  votes  hastily  taken  at  an  election  4 
in  order  to  find  out  any  irregularities  committed  there- 
in, by  unqualified  voters,  &c. 

SCRUTORE,  or  Scrutoir  (from  the  French  es^ 
crutoire\  a  kind  of  cabinet,  with  a  door  or  lid  open- 
ing downwards,  for  conveniency  of  writing  on,  &c. 

SCRY,  in  falconry,  denotes  a  large  flock  of  fowl. 

SCUDDING,  the  movement  by  which  a  ship  is  car- 
ried precipitately  before  a  tempest.  As  a  ship  flies 
with  amazing  rapidity  through  the  water  whenever  this 
expedient  is  pot  in  practice,  it  is  never  attempted  in  a 
contrary  wind,  unless  when  her  condition  renders  her 
incapable  of  sustaining  the  mutual  effort  of  the  wind 
and  waves  any  longer  on  her  side,  without  being 
exposed  to  the  most  imminent  danger  of  being  over- 
set. 

A  ship  either  scuds  with  a  sail  extended  on  her  fore- 
mast, or,  if  the  storm  is  excessive,  without  any  sail : 
which,  in  the  sea-phrase,  is  called  scudding  under  bare 
poles.  In  sloops  and  schooners,  and  other  small  vessels, 
the  sail  employed  for  this  purpose  is  called  the  square 
sail.  In  large  ships,  it  is  either  the  foresail  at  large, 
reefed,  or  with  its  goose- wings  extended,  according 
ta  the  degree  of  the  tempest  ^  or  it  is  the  fore-t(^  sail, 
close  reefed,  and  lowered  on  the  cap;  which  last  is 
particularly  used  when  the  sea  runs  so  high  as  to  becalm 
the  foresail  occasionally,  a  circumstance  which  exposes 
the  ship  to  the  danger  of  broaching  to.  The  principal 
hazards  incident  to  scudding  are  generally,  a  pooping 
sea ',  the  difficulty  of  steering,  which  exposes  the  vessel 
perpetoally  to  the  risk  of  broaching  to;  and  the  want  of 
•uflScient  sea-room.  A  sea  striking  the  ship  violently  on 
Hie  stem  may  dash  it  inwards,  by  which  she  must  inevi^ 
tably  founder.    In  broaclling  to  (that  ia,  inelining  sad- 

G  denly 


II 
Scuddiog. 


s   c  u 


Bcu^Amgt  ^nly  to  \vinilfvar(l)|  she  is  tlii*eatened  with  being  imme 
'  dlatei J  overturned^  and,  for  want  of  sea-room,  s>be  is  en- 
dangered by  shipwreck  on  a  lee-shore^,  a  circumstance 
too  di*cadful  ta  req^uire  explanation. 
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SCULPONE^y  among  the   Romans,  e  kind  oTgcvlponevk 
shoes  worn  by  slaves  of  both  sexes.     These  shoes  were  <       y     i 
only  blocks  o£  wood  made  holloW|   like  the   French 
sabots. 


SCULPTURE, 


,      I         TS  the  art  of  carvtnff  wood  or  hewin?  srtone  into  imn^es. 

of  sculp-  It.-  r      I  .  °  •        •  1     • 

lgf^  "^     it  IS  an  art  of  the  most  remote  antiquity,  being 

Ort^n  of    practised,  as  there  is  rca*«on  to  believe,  before  the  general 
it,  deluge.  We  are'  induced  to  assign  to  it  this  early  origin, 

by  considering  the  expedients  by  which,  in  the  first 
stages  of  society,  men  have  every  where  supplied  the 
place  of  alphabetic  characters.  These,  it  i»  univ«rsa])y 
known,  have  been  picture-writing,  such  as  that  of  the 
Aiexicans,  which,  in  the  progress  of  refinement  and 
knowledge,  was  gradually  improved  into- the  hierogly- 
phics of  the  Egyptians  and  other  ancient  nations.  See 
Hieroglyphics. 

That  mankind  should  have  lived  near  1700  years, 
from  the  creation  of  the  world  to  the  flood  of  Noah, 
without  falling  upon  any  method  to  make  their  concep- 
tions permanent,  or  to  communicate  them  to  a  distance, 
is  extremely  improbable ;  especially  when  we  call  to 
nitid  that  such  methods  of  writing  have  been  found,  in 
modern  times,  among  people  much  less  enlightened  than 
those  must  have  been  who  were  capable  of  building 
such  a  vessel  a^  the  ark.  fiut  if  the  antediluvians  were 
acquainted  with  any  kind  of  writing,  there  can  be  little 
doubt  of  its  being  hieroglyphical  writing.  Mr  Bryant 
has  proved  that  the  Chaldeans  were  possessed  of  that  art 
*  Apud  before  the  Egyptians ;  and  Berosus*  informs  us,  that 
Synceiitmt,  ^  delineation  of  all  the  monstrous  forms  which  inhabit- 
cd  the  chaos,  when  this  earth  was  in  that  state,  was  to 
be  seen  in  the  temple  of  Bel  us  in  Babylon.  This  deli- 
neation, as  he  describes  it,  must  have  been  a  history  in 
fcieroglypliieal  charactera  ;  for  it  consisted  of  hunian  fi- 
gures with  wings,  with  two  heads,  and  some  with  the 
horns  and  legs  of  goats.  This  is  exactly  f^imilar  to  the 
hieroglyphical  writings  of  the  Egyptians  ;  and  it  was 
preserved,  our  author  says,  both  in  drawings  and  engra- 
fyingSf  in  the  temple  of  the  god  of  Babylon.  As  Chal- 
dea  was  the  first  peopled  region  of  the  earth  after  the 
lib  TiLcim!^^'  *°^  **  *'  appears  from  Plinyf,  as  well  as  from 
^6,  Berosus,  that  the  art  of  engraving  on  bricks  baked  in 

the  sun  was  there  carried  to  a  considerable  degree  of 
perfection  at  a  very  early  period,  the  probability  cer- 
tainly is,  that  the  Chaldeans  derived  the  art  of  hiero- 
glyphical writing,  and  consequently  the  rudiments  of 
3         the  art  of  sculpture,  from  their  antediluvian  ancestors. 

not  iolely        j^  jg  generally  thought  that  sculpture  had  its  oriirin 
IromidoU-  -         .jf,   .  ''•^rj-  ^i         i.r 

1^ .  from  idolatry,  as  it  was  tound  necessary  to  place  before 

th«  people  the  images  of  their  gods  to  enliven  the  fer- 
vour of  their  devotion  :  but  this  is  probably  a  mistake. 
The  worship  of  the  heavenly  bodies,  as  the  only  gods 
of  the  heathen  nations,  prevailed  so  long  before  the  dei- 
fication of  dead  men  was  thought  of  (see  Polytheism), 
that  we  cannot  suppose  mankind  to  have  been,  during 
all  that  time,  ignorant  of  the  art  of  hieroglyphical  wri- 
ting. But  the  deification  of  departed  heroes  undoubt- 
edly gave  rbe  to  the  almost  universal  practiee  of  repve- 
senting  the  gods  by  images  of  a  human  form  ^  and 
therefore  we  mosi  condiidey  thftt  the  elements  of  scolp* 


ture  were  known  before  that  art  was  employed  to  enlfveir 
the  devotion  of  idolatrous  worshippers.  The  pyraniidft 
and  obelisks  of  Egypt,  which  were  probably  temples, 
or  rather  altars,  dedicated  to  the  sun  (see  Pyramid), 
were  covered  from  top  to  bottom  with  hieroglyphical 
emblems  of  men,  beasts,  birds,  fishes,  and  reptiles,  at  a 
period  prior  to  that  in  which  there  is  any  unexceptioiv* 
able  evidence  that  mere  statue- worship  prevailed  even 
in  that  nursery  of  idolatry. 

But  though  it  appears  thus  evident  that  pictei^  thoof^  it 
writing  was  Hie  first  employment  of  the  sculptor,  weP^obablj 
are  far  from  imagining  that  idolatrous  worship  did  oot^^^^^**** 
contribute  to  carry  his  art  to  that  perfV.elion  which  itiji/^JJ'L 
attained  in  some  of  the  nations  of  antiquity.  Even  in 
the  dark  ages  of  Europe,  when  the  other  fine  arts  weie 
almost  extinguished,  the  mummery  of  the  chnrch  of 
Bomr,  and  the  veneration  which  she  taught  for  bet 
saints  and  martyrs,  preserved  among  the  Italians  soms 
vestiges  of  the  sister-arts  of  sculpture  and  painting }  ami 
therefore,  as  human  nature  is  every  where  the  same,  it 
is  reasonable  to  believe  that  a  similar  veneration  for  he- 
roes and  demigods  would,  among  the  ancient  nations, 
have  a  similar  effect.  But  if  this  be  so,  the  presamp- 
tion  is,  that  the  Chaldeans  were  the  first  who  invented 
the  art  of  hewing  blocks  of  wood  and  stoue  into  the  fi- 
gures of  men  and  other  animals  ^  for  the  Chaldeans  were 
unquestionably  the  first  idolaters,  and  their  early  pro* 
gress  in  sculpture  is  confirmed  by  the  united  testinoniee 
of  Berosus,  Alexander  Polyhistor,  Apollodorus,  and 
Pliny }  not  to  mention  the  eastern  tradition,  that  the 
father  of  Abraham  was  a  statuary. 

Against  this  conclusion  Mr  Bromley,  in  bis  late  HL>  Mr  ^ 
story  of  the  Fine  Arts,  has  urged  some  plausible  ai-gii-ley*t 
ments.    In  stating  these  he  professes  not  to  be  original,  nr*  that 
or  to  derive  his  information  from  the  fountain-head  of^  ^.^"'* 
antiquity.     He  adopts,  as  be  tells  us,  the  theory  of  a  ^a  liy  tbo 
French  writer,  who  maintains,  that  in  the  year  of  the  Scythaaa% 
world  1949,  about  300  years  after  the  deluge,  the  Sc]r-  - 
thians  under  Brooma,  a  descendant  of  Magog  the  sen 
of  Japhet,  extended  their  conquests  over  the  greater  pert 
of  Asia.     According  to  this  system,  Brouma  was  not 
only  the  civilizer  of  India,  and  the  author  of  the  bnuuH 
nical   doctrines,  but  also  diffused  the  principles  of  thm 
Scythian  mythology  over  Egypt,  Phoenicia,  Greece,  and 
the  continent  of  Asia. 

Of  these  principles  Mr  Bromley  has  given  us  00  di- 
stinct enumeration  ^  the  account  which  he  gives  of  them 
is  not  to  be  found  in  one  place,  but  to  be  collected  fron 
a  variety  of  distant  passages.  In  attempting  therefore 
to  present  the  substance  of  bis  scattered  bints  in  one 
view,  we  will  not  be  confident  that  we  have  omitted 
none  of  them.  The  ox,  says  he,  was  the  Scythian  em* 
blem  of  the  generator  of  animal  life,  and  hence  it  be* 
eame  the  principal  divinity  of  the  Arabians.  The  ati- 
peitt  was  the  symbol  of  the  source  of  intelligent  nature* 
These  were  the  Gommon  joints  of  union  in  all  the  firafc 

reli|^< 


S  C  U  L 

veHigions  of  the  eartli.  From  Egypt  the  Israelites  car- 
ried with  them  a  i*eligious  veneration  for  the  ox  and  the 
«erpent.  Their  veneration  for  the  ox  appeared  soon  af- 
ter they  marched  into  the  wilderness,  when  in  the  ah* 
isence  of  Moses  they  called  upon  Aaron  to  make  them 
gods  which  should  go  before  them.  The  idea  of  ha- 
ting an  idol  to  go  before  them,  says  oar  author,  was 
completely  Scythian  ;  for  so  the  Scythians  acted  in  all 
their  progress  through  Asia,  with  this  difference,  that 
their  idol  was  a  living  animal.  The  Israelites  having 
gained  their  favourite  god,  which  was  an  ox  (not  a  calf 
as  it  is  rendered  in  the  book  of  Kxodus),  next  proceed- 
ed to  hold  a  festival,  whidh  was  to  be  accompanied 
with  dancing  *,  a  species  of  gaiety  common  in  the  festi- 
vals which  were  held  in  adoration  of  the  emblematic 
Urotal  or  ox  in  that  very  part  of  Arabia  near  Mount 
Sinai  where  this  event  took  place.  It  is  mentioned 
too  as  a  curious  and  important  fact,  that  the  ox  which 
was  revered  in  Arabia  was  called  iJ^o;M?f.  According* 
)y  Aaron  announcing  the  feast  to  the  ox  or  golden  calf, 
speaks  thus,  to-morraw  ts  a  feast  to  Adonat\  which  is  in 
our  translation  rendered  to  the  lord.  In  the  time  of 
Jeroboam  we  read  of  the  golden  calves  set  up  as  objects 
of  worship  at  Bethel  and  Dan.  Nor  was  the  reverence 
paid  to  the  ox  confined  to  Scythia,  to  Egypt,  and  to 
Asia  'y  it  extended  much  farther.  The  ancient  Cimbri, 
as  the  Scythians  did,  carried  an  ox  of  bronze  before  diem 
on  all  their  expeditions.  Mr  Dromley  also  informs  us, 
that  as  great  respect  was  paid  to  the  living  ox  among 
tlie  Greeks  as  was  offered  to  its  symbol  among  other 
nations. 

The  emblem  of  the  serpent,  continues  Mr  Bromley, 
was  marked  yet  more  decidedly  by  the  express  direc- 
tion of  the  Almighty.  That  animal  had  ever  been 
eonsidered  as  emblematic  of  the  supreme  generating 
power  of  intelligent  life  :  And  waa  that  idea,  says  he, 
discouraged,  so  far  as  it  went  to  be  a  sign  or  symbol  of 
life  ?  when  God  said  to  Moses,  *'  Make  thee  a  brazen 
serpent,  and  set  it  on  a  pole,  and  it  shall  come  to  pass 
that  every  one  who  is  bitten,  when  he  looketh  oh  it, 
^all  live.^^  In  Egypt  the  serpent  surrounded. their  Isis 
and  Osiris,  the  diadems  of  their  princes,  and  the  bon- 
nets of  their  priests.  The  serpent  made  a  distinguished 
figure  in  Grecian  sculpture.  The  fable  of  Echidne, 
the  mother  of  the  Scythians,  gave  her  figure  termina- 
ting as  a  serpent  to  all  the  founders  of  states  in  Greece  ^ 
from  which  their  earliest  scnlptors  represented  in  that 
form  the  Titan  princes,  Cecrops,  Draco,  and  even  Eric- 
thonius.  Beside  the  spear  of  the  image  of  Minerva, 
wliich  Phidias  made  for  the  citadel  of  Athens,  he  pla- 
ced a  serpent,  which  was  supposed  to  guard  that  god- 
dess. 

The  serpent  was  combined  with  many  other  figures. 
It  sometimes  was  coiled  round  an  egg  as  an  emblem  of 
the  creation ;  sometimes  roond  a  trident,  to  show  its 
power  over  the  sea;  sometimes  it  encircled  a  flambeau, 
to  represent  life  and  death. 

In  Egypt,  as  well  as  in  Scythia  and  India,  the  di- 
vinity WHS  represented  on  the  leaves  of  the  tamara  or 
lotus.  Pan  was  worshipped  as  a  god  in  that  country, 
as  well  as  over  the  east.  Their  sphinxes,  and  all  their 
combined  fignres  of  animal  creation,  took  their  origin 
from  the  mother  of  the  Scythians,  who  brought  forth  an 
offspring  that  was  half  a  woman  and  half  a  serpent.  Their 
pyramids  and  obelisks  arose  from  the  idea  of  flaae } 
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the  first  emblem  ofthe  supreme  principle,  introduced  by 
the  Scythians,  and  which  even  the  influence  of  Zoroaa- 
ter  and  the  Magi  -could  not  remove. 

We  are  told  that  tlie  Bacchus  of  the  Greeks  is  de- 
rived from  the  Brouma  of  the  Indians  *,  that  both  are 
represented  as  seated  on  a  swan  swimming  over  the 
waves,  to  indicate  that  each  was  the  god  of  humid  na- 
ture, not  the  god  of  wine,  iiut  the  god  of  waters.  The 
mitre  of  Bacchus  was  shaped  like  half  an  egg^  an  em- 
blem taken  from  this  circumstance,  that  at  thecreaticn 
the  egg  from  which  all  things  sprung  was  divided  in  the 
middle.  Pan  also  was  revered  among  the  Scythians  ; 
and  from  that  people  were  derived  all  the  emblems  by 
which  the  Greeks  represented  this  divinity. 

It  would  be  tedious  to  follow  our  antlior  through  the 
whole  of  this  subject^  and  were  we  to  submit  to  the  la- 
bour of  collecting  and  arranging  his  scattered  materials, 
we  should  still  view  his  system  with  some  degree  of  8U»- 
picion.  It  is  drawn,  as  he  informs  us,  from  the  work  of 
M.  D^Ancarviile,  intitled,  Recherches  sttr  POn'gine^ 
P  Esprit  J  et  les  Frogres^  dts  Arts  de  la  Grece, 

To  form  conclusions  concerning  the  origin  of  nations, -^  fo^^.j 
the  rise  and  progress  of  the  arts  and  sciences,  without 
tlie  aid  of  historical  evidence,  by  analogies  which  are 
sometimes  accidental,  and  often  fanciful,  is  a  mode  of 
reasoning  which  cannot  readily  be  admitted.     There 
may  indeed,  we  acknowledge,  be  resemblances  in  the  re- 
ligion, language,  manners,  and  customs,  of  difl'erent  na- 
tions, so  striking  and   so  numerous,   that  to  doubt  of 
their  being  descended  from  4be  same  stock  ^vould  favour 
of  scepticism.  But  historical  theories  must  not  be  adopt- 
ed rashly.     We  must  be  certain  that  the  evidence  is 
credible  and  satisfactory  before  we  proceed  to  deduce 
any  conclusions.     We  must  first   know   whether  the 
Scythian  history  itself  be  authentic,  before  we  make 
any  comparison  with  the  history  of  other  nations.     But 
what  is  called  the  Scythian  history,  every  man  of  leain- 
ing  knows  to  be  a  collection  of  fables.     Herodotus  and 
Justin  are  the  two  ancient  writers  from  whom  we  have 
tlie  fullest  account  of  that  warlike  nation  ;  but  these  two 
historians  contradict  each  other,  and  both  write  what 
cannot  be  believed  of  the  same  people  at  the  same  pe- 
riod of  their  progress.   Jnstin  tells  us,  that  there  was  a 
long  and  violent  contest  between  the  Scythians  and  E- 
gyptians  about  the  antiquity  of  their  respective  nations  ; 
and  after  stating  the  arguments  on  each  side  of  the  que- 
stion, which,  as  he  gives  them  *,  are  nothing  to  the  pur-«  Lib.  ii 
pose,  he  decides  in   favour  of  the  claim  of  the  Scy-eap-i- 
thians.     Herodotus  was  too  partial  to  the  Egyptians, 
not  to  give  tliem  the  palm  Jf  antiquity  ;  and  he  was 
probably  in  the  right  \  for  Justin  describes  his  most  an- 
cient of  nations,  even  in  tJie  time  of  Darius  Hjstaspes, 
as  ignorant  of  all  the  arts  of  civil  life.     *'  They  occu- 
pied their  land  in  common  (says  he),   and  cultivated 
none  of  it.    They  had  no  houses  nor  settled  habitations, 
but  wandered  with   their  cattle  from  desert  to  desert. 
In  these  rambles  they  carried  their  wives  and  children 
in  tumbrels  co%'ered  with  the  t»kins  of  beasts,  which  ser- 
ved as  houses  to  protect  them  from  the  storms  of  win- 
ter.   They  were  without  laws,  governed  by  the  dictates 
of  natural  equity.    They  coveted  not  gold  or  silver  like 
the  rest  of  mankind,  and  lived  upon  milk  and  honey. 
Though  they  were  exposed  to  exti-eme  cold,  and  had 
abundance  of  flocks,  they  knew  not  liow  to  make  gar- 
ments of  wool,  but  clothed  themselves  in  the  skins  of 
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wild  beasts  f  .**  This  is  ibe  most  favourable  account 
whlcb  any  ancient  writer  gives  of  tbe  Scythians.  By 
Strabo  %  and  Herodotus  J  they  arc  represented  as  the 
most  savage  of  mortals,  delighting  in  war  and  bloodshed, 
cutting  the  throats  of  all  strangers  who  came  among 
them,  eating  their  flesh,  and  making  cops  and  pots  of 
their  skulls.  Is  it  conceivable  that  such  savages  could 
be  sculptors ;  or  that  even,  supposing  their  manners  to 
have  been  such  as  Justin  represents  them,  a  people  so 
simple  and  ignorant  could  have  imposed  their  mytho- 
logy upon  the  Chaldeans,  Fhenicians,  and  Egyptians, 
whom  we  know  by  the  most  incontrovertible  evidence 
to  have  been  great  and  polished  nations  so  early  as  in 
the  days  of  Abraham  ?  No !  We  could  as  soon  admit 
other  novelties  of  more  importance,  with  which  the 
F/'ench  of  the  present  age  pretend  to  enlighten  the 
world,  as  this  origin  assigned  by  Mr  Bromley  to  the  art 
of  sculpture,  unless  supported  by  better  authority  than 
tjiat  of  D^Ancarville. 

The  inference  of  our  author  from  the  name  of  the 
sacred  ox  in  Arabia,  and  from  the  dancing  and  gaiety 
which  were  common  in  the  religious  festivals  of  the 
Arabians,  appears  to  as  to  be  very  hastily  drawn.  At 
the  early  period  of  the  departure  of  the  Israelites  from 
Egypt,  the  language  of  the  Hebrews,  Egyptians,  and 
Arabians,  differed  not  more  from  each  other  than  do 
the  different  dialects  of  the  Greek  tongue  which  are 
found  in  the  poems  of  Homer  (see  Philology,  Sect. 
III.)  *,  and  it  is  certain  that  for  m-any  years  after  the 
formation  of  the  golden-calf,  tbe  Hebrews  were  stran- 
gers to  every  species  of  idolatry  but  that  which  they 
had  brought  with  them  hom  their  house  of  bondage. 
See  Ry.MPHAN. 

Taking  for  granted,  therefore,  that  the  Scythians  did 
not  impose  their  mythology  on  the  eastern  nations,  and 
that  the  art  of  sculpture,  as  well  as  hieroglyphic  writing 
and  idolatrous  worship,  prevailed  first  among  tbe  Chal- 
deans, we  shall  endeavour  to  trace  the  progress  of  this 
art  through  some  other  nations  of  antiquity,  till  we  bring 
It  to  Greece,  where  it  was  carried  to  the  highest  perfec- 
tion to  which  it  has  yet  attained. 

The  first  intimation  that  we  have  of  the  art  of  sculp- 
ture is  in  the  book  of  Genesis,  where  we  are  informed, 
that  when  Jacob,  by  the  divine  command  was  return- 
ing to  Canaan,  bis  wife  Rachel  can*ied  along  with  her 
the  terapbim  or  idols  of  her  father.  These  we  are  as- 
sured were  small,  since  Rachel  found  it  so  easy  to  con- 
ceal them  from  her  father,  notwithstanding  his  anxious 
search.  We  are  ignorant,  however,  how  these  images 
were  made,  or  of  what  materials  they  were  composed. 
The  first  person  mentioned  as  an  artist  of  eminence  is 
Bezaleel,  who  formed  the  cherubims  which  covered  tbe 
mercy-seat. 

The  Egyptians  also  cultivated  the  art  of  sculpture ^ 
but  there  were  two  circumstances  which  obstructed  its 
progress,  i.  The  persons  of  the  Egyptians  were  not 
possessed  of  the  graces  of  form,  of  elegance,  or  of  sym- 
metry y  and  of  consequence  they  had  uo  perfect  standard 
to  model  their  taste.  They  resembled  the  Chinese  in 
the  cast  of  their  face,  in  their  great  hellies,  and  in  the 
clumsy  rounding  of  their  contours.  2.  They  were  re- 
strained by  their  laws  to  the  principles  and  practices  of 
their  ancestors,  and  were  not  permitted  to  introduce  any 
innovations.  Their  statues  were  always  farmed  in  the 
same  stiff  attitudei  with  the  arms  hanging  perpendicular- 
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ly  down  the  sides.  What  perfection  were  they  capable 
of  who  knew  no  other  attitude  than  that  of  chairmen  ? 
So  far  were  they  from  attempting  any  improvements, 
that  in  the  time  of  Adrian  the  art  continued  in  tbe 
same  rude  state  as  at  firat ;  and  when  their  slavish  adu- 
lation for  that  emperor  induced  them  to  place  the  sta- 
tue of  his  favourite  Antinous  among  the  objects  of 
their  worship,  the  same  inanimate  stiffness  in  the  atti- 
tude of  the  body  and  position  of  the  arms  was  observed. 
Wc  believe  it  will  scarcely  be  necessary  to  inform  our 
readers  that  the  Egyptian  statue  just  now  mentioned  is 
very  different  from  the  celebrated  statue  of  Antinous, 
of  which  so  many  moulds  have  been  taken  that  imita^ 
tions  of  it  are  now  to  be  met  with  almost  in  every  cabi- 
net in  Europe. 

Notwithstanding  the  attachment  of  tbe  Egyptians  to 
ancient  usages,  Winkelman  thinks  he  has  discovered  two 
different  styles  of  sculpture  which  prevailed  at  different 
periods,  l^hc  first  of  these  ends  with  the  conquest  of 
Egypt  by  Cambyses.  The  second  begins  at  that  time 
and  extends  beyond  the  reign  of  Alexander  the  Great. 
In  the  first  style,  the  lines  which  form  the  contour  arer..  ,^ 
straight  and  projecting  a  little ;  the  position  is  stiff  and 
unnatural :  In  sitting  figures  the  legs  are  parallel,  the 
feet  squeezed  together,  and  the  arms  fixed  to  the  sides  ^ 
but  in  the  figures  of  women  the  left  arm  is  folded  across 
the  breast}  the  bones  and  muscles  are  faintly  discernible  ^ 
the  eyes  are  flat  and  looking  obliquely,  and  the  eyebrows 
suuk^features  which  destroy  entirely  the  beauty  of  the 
head  ;  the  cheek-bones  ai-e  high,  the  chin  small  and 
piked  y  the  ears  are  generally  placed  higher  than  in  na- 
ture, and  the  feet  are  too  large  and  flat.  In  short,  if 
we  are  to  look  for  any  model  in  the  statues  of  Egypt, 
it  is  not  for  the  model  of  beauty  but  of  deformity.  The 
statues  of  men  are  naked,  only  they  have  a  short  apron, 
and  a  few  folds  of  drapery  surrounding  their  waist : 
The  vestments  of  women  are  only  distinguishable  by  the 
border,  which  rises  a  little  above  the  surface  of  tbe 
statue «  In  Uiis  age  it  is  evident  the  Egyptians  knew 
little  of  drapery. 

Of  the  second  style  of  sculpture  practised  among  tbe  s«c<mmI 
Egyptians,  Winkelman  thinks  he  has  found  specimens  stjlc. 
in  the  two  figures  of  basal tes  in  tbe  Capitol,  and  in  an- 
other figure  at  Villa  Albani,  tbe  head  of  which  has 
been  renewed.  The  first  two  of  these,  be  remarks,  bear 
visible  traces  of  the  former  style  which  appear  especial- 
ly in  the  form  of  tbe  mouth  and  shortness  of  the  chin. 
The  hands  possess  more  elegance )  and  the  feet  are 
placed  at  a  greater  distance  from  each  other,  than  was 
cu^tomary  in  more  ancient  tiroes.  In  the  first  and  third 
figures  the  arms  hang  down  close  to  the  sides.  In  the 
second  they  hang  more  freely.  Winkelman  suspects 
that  these  three  statues  have  been  made  after  the  con- 
quest of  Egypt  by  the  Gi*eeks.  They  are  clothed  witK 
a  tunic,  a  robe,  and  a  mantle.  The  tunic,  which  is 
puckered  into  many  folds,  descends  from  the  neck  to 
the  ground.  The  robe  in  the  first  and  third  statues 
seems  close  to  the  body,  and  is  only  perceptible  by 
some  little  folds.  It  is  tied  under  the  breast,  and  cover- 
ed by  the  mantle,  the  two  buttons  of  which  are  placed 
u;ider  the  epaulet. 

The  Antinous  of  the  Capitol  is  composed  of  two 
pieces,  which  are  joined  under  the  haunches.  But  as 
all  the  Egyptian  statues  which  now  remain  have  been 
h/:wn  out  of  one.  blocki.  we  must  believe  that  Diodorus, 
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S  C  U  L 

in  saying  the  st«ne  was  ilivi<led,  aiul  each  balf  finished 
by  a  separate  artizau,  spoke  only  of  a  colossus.  The 
same  author  infonns  us,  that  the  Egyptians  diviiled  the 
human  body  into  24^  parts  ^  but  it  is  to  be  regretted 
that  he  has  not  iriven  a  more  minute  detail  of  that  di- 
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The  Egyptian  statues  were  not  only  formed  by  the 
chisel,  they  were  also  polished  with  great  care.  Even 
those  on  the  summit  of  an  obelisk,  which  could  only  be 
viewed  at  a  distance,  were  finished  with  as  much  labour 
and  care  as  if  they  had  admitted  a  close  in^spection.  As 
they  are  generally  executed  in  granite  or  basaltes,  stones 
of  a  very  hard  texture,  it  is  impossible  not  to  admire  the 
indefatigable  patience  of  the  artists. 

The  eye  was  oflen  of  different  materials  from  the  rest 
of  the  statue  ;  sometimes  it  was  composed  of  a  precious 
stone  or  metal.  We  are  assured  that  the  valuable  dia- 
mond of  tlie  empress  of  Russia^  the  largest  and  most 
beautiful  hitherto  known,  formed  one  of  the  eyes  of 
the  famous  statue  of  Scheringham  in  the  temple  of 
Brama. 

Those  Egyptian  statues  which  still  remain  are  com- 
posed of  wood  or  baked  earth :  and  the  statues  of  earth 

9  are  covered  with  green  ename]. 

Phenician  The  Phenicians  possessed  both  a  character  and  situa- 
tcalptiire.  i\qh  highly  favourable  to  the  cultivation  of  statuary. 
They  had  beautiful  models  in  their  own  persons,  and 
their  industrious  character  qualified  them  to  attain  per- 
fection in  every  art  for  which  they  had  a  taste.  Their 
situation  raised  a  spirit  of  commerce,  and  commerce  in- 
duced them  to  cultivate  the  arts.  Their  temples  shone 
with  statues  and  columns  of  gold,  and  a  profusion  of 
emerals  was  every whera  scattered.  All  the  great  works 
of  the  Phenicians  have  been  unfortunately  destroyed  ^ 
but  many  of  the  Carthaginian  medals  arc  still  preserved, 
ten  of  which  are  deposited  in  the  cabinet  of  the  grand 
duke  of  Florence,  fiut  thougli  the  Carthaginians  were 
a  colony  of  Phenicians,  we  cannot  from  their  works 

10  judge  of  the  merit  of  their  ancestors. 

This  Art  not  The  Persians  made  no  distinguished  figure  in  the  arts 
cHltivated  of  design.  They  were  indeed  sensible  to  the  charms  of 
^™^^j^«  beauty,  but  they  did  not  study  to  imitate  them.  Their 
"'""'  diress,  which  consisted  of  long  flowing  robes  concealing 
the  whole  person,  prevented  them  from  attending  to.  the 
beauties  of  form.  Their  religion,  too,  which  taught 
them  to  worship  the  divinity  in  the  emblem  of  fire,  and 
that  it  was  impious  to  represent  him  under  a  human 
form,  seemed  almost  to  prohibit  the  exercise  of  this  art, 
by  taking  away  those  motives  which  alone  could  give  it 
dignity  and  value ;  and  as  it  was  not  customary  among 
tliem  to  raise  statues  to  great  men,  it  was  impossible 
that  statuary  could  flourish  in  Persia. 

The  Etrurians  or  ancient  Tuscans,  in  the  opinion  of 
Muiptura.  Wiokelman,  carried  this  art  to  some  degree  of  perfec- 
tion at  an  earlier  period  than  the  Greeks.  It  is  said  to 
have  been  introduced  before  the  siege  of  Troy  by  De- 
d^lus,  who,  in  order  to  escape  the  resentment  of  Minos 
king  of  Crete,  took  refuge  in  Sicily,  from  whence  be 
passed  into  Italy,  where  he  lef^  many  nvmuments  of  his 
art.  Pausanias  and  Diodorus  Siculos  informs  us,  that 
some  works  ascribed  by  him  were  to  be  seen  when  they 
wrote,  and  tliat  these  possessed  that  character  of  ma- 
jesty which  afterwards  distinguished  the  labours  of 
Etruria. 

A  character  strongly  marked  forms  the  chief  distioc- 
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tion  in  tiiose  protluctions  of  Etruria  which  have  descend- 
ed to  us.  Their  style  was  indeed  hard  and  overcharg- 
ed) a  fault  alio  committed  by  Michael  Angelo,  the 
celebrated  painter  of  modern  Etruria  ^  for  it  is  not  to 
be  supposed  that  a  people  of  such  rude  manners  as  the 
Etrurians  could  communicate  to  their  works  that  vivid- 
ness and  beauty  which  the  elegance  of  Grecian  man- 
ners inspired.  On  the  other  hand,  there  are  many  of 
the  Tuscan  statues  which  bear  so  close  a  resemblance 
to  those  of  Greece,  that  antiquaiians  have  thought  it 
probable  that  they  were  conveyed  from  that  country, 
or  Magna  Grsecia,  into  Etruria,  about  the  time  of  the 
Boman  conquest,  when  Italy  was  adorned  with  the 
spoils  of  Greece. 

Among  the  monuments  of  Etrurian  art  two  different  First  style, 
styles  have  been  observed.  In  the  first  the  lines  are 
straight,  the  attitude  stiff,  and  no  idea  of  beauty  ap- 
pears in  the  formation  of  the  head.  The  contour  is 
not  well  rounded,  and  the  figure  is  too  slender.  The 
head  is  o\al,  the  chin  piked,  the  eyes  flat,  and  looking 
asquint. 

These  are  the  defects  of  an  art  in  the  state  of  infancy, 
which  an  accomplished  master  could  never  fall  into,  and 
are  equally  conspicuous  in  Gothic  statues  as  in  the  pro- 
ductions of  the  ancient  natives  of  Florence.  They  re- 
semble the  style  of  the  Egyptians  so  much,  that  one  is 
almost  induced  to  suppose  that  there  had  once  been  a 
communication  between  these  two  nations  j  but  others 
think  that  this  style  was  introduced  by  Dedalns. 

Winkelman  supposes  that  the  second  epoch  of  this  second 
art  commenced  in  Etruria,  about  the  time  at  which  it»tylc" 
had  reached  its  greatest  perfection  in  Greece,  in  the 
age  of  Phidias  ;  but  this  conjecture  is  not  supported  by 
any  proof;i.  To  describe  the  second  style  of  sculpture 
among  the  Etrurians,  is  almost  the  same  as  to  describe 
the  style  of  Micliael  Angelo  and  his  numerous  imita- 
tors. The  joints  are  strongly  marked,  the  muscles 
raised,  the  bones  distinguishable  ;  but  the  whole  mien 
harsh.  In  designing  the  bone  of  the  leg,  and  the  sepa- 
ration of  the  muscles  of  the  calf,  there  is  an  elevation 
aad  strength  above  life.  The  statues  of  the  gods  are  de- 
signed with  more  delicacy.  In  forming  them,  the  ar- 
tisU  were  anxious  to  show  that  they  could  exercise  their 
power  without  that  violent  distension  of  the  muscles 
which  is  necessary  in  the  exertions  of  beings  merely 
human  ;  but  in  general  their  attitudes  are  unnatural,  and 
the  actions  strained.  If  a  statue,  for  instance,  hold  any 
thing  with  its  fore  fingers,  the  rest  ai«  stretched  out  in 
a  stiff  position. 

According  to  ancient  history,  the  Greeks  did  not 
emerge  from  the  savage  state  till  a  long  time  after  the 
Egyptians,  Chaldeans,  and  Indians,  had  arrived  at  a 
considerable  de^i^ree  of  civilization.  The  original  rude 
inhabitants  of  Greece  were  civilized  by  colonies  which 
arrived  among  them,  at  different  times,  from  Egypt 
and  Phenicia.  These  brought  along  with  them  the  re- 
ligion, the  letters,  and  the  arts  of  their  parent  conn- 
tries:  and  if  sculpture  bad  its  origin  firom  the  worship 
of  idols,  there  is  reason  to  believe  that  it  was  one  of 
the  arts  which  were  thus  imported  ;  for  that  the  gods 
of  Greece  were  of  Egyptian  and  Phenician  extraction 
is  a  fact  incontrovertible  ^  (see  Mysteries,  Mttho* 
ix>aY,  Phiu)ix>gy,  Sect.  VII.  Philosophy,  N*  19,  . 
and  Titan).  The  original  statues  of  the  gods,  how. 
ever,  were  very  rude.   The  earliest  objects  of  ididatrous  . 
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worship  liave  eiF«iywhere  been  the  heaTenly  bodies} 
and  the  symbols  consecrated  to  them  were  generally  pil- 
lars of  a  conical  or  pyramidal  figure.  It  was  not  till 
hero-worship  was  engrafted  on  the  planetary,  that  the 
sculptor  thought  of  giving  to  the  sabred  statue  any  part 
of  the  human  form  (see  Polytheism,  N^  19,  23.)  ;  and 
it  appears  to  have  been  about  the  era  of  their  revolution 
in  idolatry  that  the  art  of  sculpture  was  introduced 
among  the  Greeks.  The  first  representations  of  their 
gods  were  round  stones  placed  upon  cubes  or  pillars  5 
and  these  stones  they  afterwards  formed  roughly,  so  as 
to  give  them  something  of  the  appearance  of  a  head. 
Agreeable  to  this  description  was  a  Jupiter,  which  Pau« 
sanias  saw  in  Tegeum,  in  Arcadia.  These  representa- 
tions were  called  Hermes;  not  that  they  represented 
Mercury,  but  from  the  word  Hertna^  which  signified  a 
rough  stone.  It  is  the  name  which  Homer  gives  to 
the  stones  which  were  used  to  fix  vessels  to  the  shore. 
Pausanias  saw  at  Pheres  30  deities  made  of  unformed 
blocks  or  cubical  stones.  The  Lacedaemonifgiis  repre- 
sented Castor  and  Pollux  by  two  parallel  posts ;  and  a 
transverse  beam  was  added,  to  express  their  mutual  af- 
fection. 

If  the  Greeks  derived  from  foreign  nations  the  rndi- 
raents  of  the  arts,  it  must  redound  much  to  their  ho- 
nour, that  in  a  few  centuries  they  carried  them  to  such 
wonderful  perfection  as  entirely  to  eclipse  the  fame  of 
their  masters.  It  is  by  tracing  the  progress  of  sculpture 
among  them  that  we  are  to  study  the  history  of  this  art ; 
«nd  we  shall  see  its  origin  and  successive  improvements 
correspond  with  nature,  which  always  operates  slowly 
and  gradually. 

View  of  Grecian  Sculpture. 

Causes  The  great  soperiority  of  the  Greeks  in  the  art  of 

which  pro-  sculpture  may  be  ascribed  to  a  variety  of  causes.  The 
rooted  the  influence  of  clfomte  over  the  human  body  is  so  striking, 
tare  ^In*^^  that  it  must  have  fixed  the  attention  of  every  thinking 
Greece.  man  who  has  reflected  on  the  subject.  The  violent 
heats  of  the  tarrid^zone,  and  the  excessive  cold  of  the 
polar  regions,  are  4infavoarable  to  beauty.  It  is  only 
in  the  mild  climates  of  the  temperate  regions  that  it 
appears  in  its  most  attractive  charm<).  Perhaps  no 
country  in  the  world  enjoys  a  more  serene  air,  less  taint- 
ed with  mist  and- vapours,  or  possesses  in  a  higher  degree 
that  mild  and  genial  warmth  which  can  unfold  and  ex- 
pand the  human  body  into  all  the  symmetry  of  muscular 
strength,  and  all  the  delicacies  of  female  beauty,  in  great- 
er perfection,  than  the  happy  climate  of  Greece  ;  and 
never  was  there  any  people  that  had  a  greater  taste  for 
beauty,  or  were  more  anxious  to  improve  it.  Of  the 
four  wishes  of  Simonides,  the  second  was  to  have  a  hand- 
some figure.  The  love  of  beauty  was  so  great  among 
the  Lacedaemonian  women,  that  they  kept  in  their 
cjiambers  the  statues  of  Nereus,  of  TJarcIssus,  of  Hya- 
dnthus,  and  of  Castor  and  Pollux  ;  hoping  that  by 
often  contemplating  them  they    might  have  beautiful 

•    children. 

There  was  a  variety  of  circumstances  in  the  noble  and 
rirtuous  freedom  of  the  Grecian  manners  that  Tendered 
these  models  of  beauty  peculiarly  subservient  to  the 
cultivation  of  the  ^ne  arts.  There  were  no  tyrannical 
kws,  as  among  the  Egyptians,  to  check  their  progress. 
"Si'beyhad  the  beet  opportunities  to  study  them  in  the 


public  places,  where  the  youth,  who  needed  no  othpr 
veil  than  chastity  and  purity  of  manners,  perfomied  their 
various  exercises  quite  naked.  They  bad  the  strongest 
motives  to  cultivate  sculpture,  for  a  statue  was  the  higb* 
est  honour  which  public  merit  could  attain.  It  was  an 
honour  ambitiously  sought,  and  granted  only  to  thoae 
who  had  distinguished  themselves  in  the  eyes  of  their 
fellow  citizens.  As  the  Greeks  preferred  natural  qua- 
lities to  acquired  accomplishments,  they  decreed  i\m 
first  rewards  to  those  who  excelled  in  agility  and  strength 
of  body.  Statues  were  often  raised  to  wrestlers.  Plven 
the  most  eminent  men  of  Greece,  in  their  youth,  sought 
renown  in  gymnastic  exercises.  Chrysippus  and  Cl«- 
anthes  distinguished  themselves  in  the  public  games  be- 
fore they  were  known  as  philosophers.  Plato  appeal^ 
as  a  wrestler  both  at  the  Isthmian  and  Pythian  games  \ 
and  Pythagoras  carried  ofi'the  prize  at  £lis,  (see  Py- 
thagoras), The  passion  by  which  they  were  inspired 
was  the  ambition  of  having  their  statues  erected  in  the 
most  sacred  place  of  Greece,  to  be  seen  and  admired  by 
the  whole  people.  The  number  of  statues  erected  on 
difi'erent  occasions  was  immense  ^  of  course  the  number 
of  artists  most  liave  been  great,  their  emulation  ardent, 
and  their  progress  rapid. 

As  most  of  their  statues  were  decreed  for  those  wfio 
vanquished  in  the  public  gumes,  the  artists  had  the  op- 
portunity of  seeing  excellent  models;  for  those  who 
surpassed  in  running,  boxing,  and  wrestling,  roust  in  ge- 
neral have  been  well  formed,  yet  would  exhibit  diflferent 
kinds  of  beauty. 

The  high  estimation  in  which  sculptors  were  held 
was  very  favourable  to  their  art.  Socrates  declared  ihm 
artists  the  only  wise  men.  An  artist  could  be  a  legishi- 
tor,  a  commander  of  armies,  and  might  hope  to  have 
his  statue  placed  beside  those  of  Miltiadesand  Themia- 
tocles,  or  those  of  tl;c  gods  themselves.  Besides,  the 
honour  and  success  of  an  artist  did  not  depend  on  the 
caprice  of  pride  or  of  ignorance.  The  productions  of 
art  were  estimated  and  rewarded  by  the  greatest  sagea 
in  the  general  assembly  of  Greece,  and  the  sculptor  who 
had  executed  his  work  with  ability  and  taste  was  confi- 
dent of  obtaining  immortality. 

It  was  the  opinion  of  Winkelman,  that  liberty  was 
liighly  favourable  to  this  art  \  but,  though  liberty  is  ab- 
salutely  necessary  to  the  advancement  of  science,  it  may 
be  doubted  whether  the  fine  arts  owe  their  improvement 
to  it.  Sculpture  flourished  most  in  Greece,  when  Pe- 
ricles exercised  the  power  of  a  king ;  and  in  the  reign 
of  Alexander,  when  Greece  was  conquered.  It  attain- 
ed no  perfection  in  Rome  till  Augustus  had  enslaved  the 
Komans.  It  revived  in  Italy  under  the  patronage  of  the 
family  of  Medici,  nndin  France  under  the  despotic  rule 
of  Louis  XrV,  It  is  the  love  of  beauty,  luxury,  wealth, 
or  the  patronage  of  a  powerful  individual,  that  promotes 
the  progress  of  this  art.  ,. 

It  will  now  be  proper  to  give  a  particular  account  ofOrecian 
the  ideas  ^hich  the  Greeks  entertained  concerning  the'^l^^x^f 
standard  of  beauty  in  the  dlllerent  parts  of  the  human  ^'^"*^' 
body.    And  wit'»  respect  to  the  head,  the  profile  which        16 
they  chiefly  admired  is  peculiar  to  dignified  beauty.     It  Thaproile. 
consists  in  a  line  almost  straight,  or  marked  by  such 
slight  and  gentle  inflections  as  are  scarcely  distinguish* 
able  from  a  straight  line.    In  the  figures  of  women  and 
young  persons,  the  forehead  and  nose  form  a  line  ap- 
proaching to  a  perpendicular. 

Ancient 
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<7  AncIeDt  writersi  as  well  as  artists,  assure  us  that  the 

Thft  fcf^  Greeks  reckoned  a  small  forehead  a  mark  of  beauty, 
and  a  high  forehead  a  deformity.  From  th^  same  idea, 
the  Circassians  wore  their  hair  hanging  down  over  their 
foreheads  almost  to  their  eyebrows.  To  give  an  oval 
form  to  the  countenance,  it  is  necessary  that  the  hair 
afaould  cover  the  forehead,  and  thus  make  a  curve  about 
the  temples;  otherwise  the  face,  which  terminates  in  an 
oval  form  in  the  inferior  part,  will  be  angular  in  the 
higher  part,  and  the  proportion  will  be  destroyed.  This 
rounding  of  the  forehead  may  be  seen  in  all  handsome 
persons,  in  all  the  heads  of  ideal  beauty  in  aAcient  sta- 
tues, and  especially  in  those  of  youtji.  It  has  been  over- 
looked, however,  by  modern  statuaries^.  Bernini,  who 
modelled  a  statue  of  Louis  XIV.  in  his  youth,  turned 
>^        back  the  hair  from  the  forehead. 

The  egret.  jj.  j^  generally  agreed  that  large  eyes  are  beautiful ; 
Lot  their  size  is  of  less  importance  in  sculpture  than  their 
form,  and  the  manner  in  which  they  are  enchased.  In 
ideal  beauty,  the  eyes  are  always  sunk  deeper  than  they 
■re  in  nature,  and  consequently  the  eyebrows  have  a 
greater  projection.  But  in  large  statues,  placed  at  a 
certain  distance,  the  eyes,  which  are  of  the  same  colour 
with  the  rest  of  the  head,  would  have  little  effect  if  they 
were  not  sunk.  By  deepening  the  cavity  of  the  eye, 
tlie  statuary  increases  the  light  and  shade,  and  thus  gives 
tlie  bead  more  life  and  expression.  The  same  practice 
is  used  in  small  statues.  The  eye  Is  a  characteristic 
feature  in  the  heads  of  the  diOerent  deities.  *  In  the 
•tatues  of  Apollo,  Jupiter,  and  Juno,  the  eye  is  large  and 
round.  In  those  of  Pallas  they  ai*c  also  large  *,  but  by 
lowering  the  eyelids,  the  virgin  air  and  expression  of  mo- 
desty are  delicately  marked.  Venus  has  small  eyes,  and 
the  lower  eyelid  being  raised  a  Uttle,  gives  them  a  lan- 
guishing look  and  enchanting  sweetneis.  It  is  only 
neces'tary  to  see  the  Venus  de  Medicis  to  be  convinced 
that  large  eyes  are  not  essential  to  beauty,  especially  if 
we  compare  her  small  eyes  with  those  which  I'esemble 
them  in  nature.  The  beauty  of  the  eyebrows  consiAts 
in  the  fineness  of  the  hair,  and  in  the  sharpness  of  the 
hone  which  covers  them ;  and  masters  of  the  art  con- 
■idered  the  joining  of  the  eyebrows  as  a  deformity, 
though  it  is  sometimes  to  be  nfet  with  in  ancient  star 
i^       tuea. 

X^  moatlu  The  beauty  of  the  mouth  is  peculiarly  necessary  to 
constitute  a  fine  face.  The  lower  lip  must  be  fuller 
than  the  upper,  in  order  to  give  an  elegant  rounding 
to  the  chin.  The  teeth  seldom  a^ipear,  except  in  laugh- 
ing satyrs.  In  human  figures  the  lips  are  generally  close, 
and  a  little  opened  in  the  figures  of  the  gods.  The  lip? 
of  Venus  are  half  open. 

In  figures  of  ideal  beauty,  the  Grecian  artists  never 
interrupted  the  rounding  of  the  chin  by  introducing  a 
dimple :  for  this  they  considered  not  as  a  mark  of  beau- 
W,  and  only  to  be  admitted  to  distinguish  individuals. 
The  dimple  indeed  appears  in  some  ancient  statues,  but 
antiquaries  suspect  it  to  be  the  work  of  a  modem  hand. 
It  19  suspected  also,  that  the  dimple  which  is  sometimes 
found  on  the  cheeks  of  ancient  statues  is  a  modern  inno- 
^Q       Tation. 

ne  Mii^  Na  part  of  the  head  was  executed  by  the  ancients 
with  more  care  than  the  ears,  though  little  attention  has 
bees  given  to  them  by  modern  artists.  This  charactec 
is  80  decisive,  that  if  we  observe  in  any  statue  that  the 
ean  are  not  highlj  fiaiBhed^  bat  oolj  roughly  marked^ 
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we  may  conclude  with  certainty  that  we  are  ezamtning 
a  modern  production.  The  ancients  were  very  attentive 
to  copy  the  precise  form  of  the  ear  in  taking  likenesses. 
Thus,  where  we  meet  with  a  head  the  ears  of  which 
have  a  very  large  Interior  opening,  we  know  it  to  be 
the  head  of  Marcus  Aurelius.  ^i 

The  manner  in  which  the  ancient  artists  formed  the  The  hair, 
hair  also  enables  us  to  distinguish  their  works  from 
those  of  the  moderns*  On  hard  and  coarse  stones  the 
hair  was  short,  and  appeared  as  if  It  had  been  combed 
with  a  wide  comb  \  for  that  kind  of  stone  was  difficult 
to  work,  and  could  not  without  immense  labour  be 
formed  into  curled  and  flowing  hair.  But  the  figures 
executed  in  marble  In  the  roust  floarishing  period  of  the 
art  have  the  hair  curled  and  flowing  ^  at  least  where  the 
head  was  not  intended  to  be  an  exact  resemblance,  for 
then  the  artist  conformed  to  his  inodel.  In  the  heads  of 
women,  the  hair  was  thrown  back,  and  tied  behind  in  a 
waving  manner,  leaving  considerable  intervals  j  which 
gives  the  agreeable  variety  of  light  and  shade,  and  pro* 
duces  the  efiects  of  the  claro-ebscuio.  The  hair  of  the 
Amazons  is  disposed  in  this  manner.  Apollo  and  Bac- 
chus have  their  hair  falling  down  their  shoulders  ^  and 
young  persons,  till  they  arrived  at  manhood,  wore  their 
hair  long.  The  colour  of  the  hair  which  was  reckor*- 
ed  most  beautiful,  was  fair ;  and  this  they  gave  without 
distinction  to  the  most  beautiful  of  their  gods,  Apollo 
and  Bacchus,  and  likewise  to  their  most  illustrious  he- 


roes. 
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Although  the  ravages  of  time  have  preserved  butThebanda, 
few  of  the  hands  or  feet  of  ancient  statues,,  it  Is  evident 
from  what  remains  how  anxious  the  Grecian  artists 
were  to  give  every  perfection  to  these  parts.  The 
hands  of  young  persons  were  moderately  plump,  with 
little  cavities  or  dimples  at  the  joints  of  the  fingers. 
The  fingers  tapered  very  gently  from  the  root  to  the 
points,  like  well-proportioned  columns,  and  the  joints 
were  scarcely  perceptible.  The  terminating  joint  was 
not  bent,  as  it  commonly  appears  in  modern  statues.  21 

In  the  figures  of  young  men  the  joints  of  the  knee  The  Ic^k 
are  faintly  marked.  The  knee  unites  the  leg  to  the  *"*^  ***** 
thigh  without  making  any  remarkable  projections  or 
cavities.  The  most  beautiful  legs  and  best- turned  knees, 
according  to  Winkelman,  are  preserved  in*  the  Apollo 
Saurocthones,  in  the  Villa  Borghese  y  in  the  Apollo 
which  has  a  swan  at  Its  feet;;  and  in  the  Bacchus  of  Vi|. 
la  Medicis.  The  same  able  connoisseur  remarks,  it  lis 
rare  to  meet  with  beautiful  knees  in  young  persons,  or 
in  the  elegant  representations  of  art.  As  the  ancienta 
did  not  cover  the  feet  as  we  do,  they  gave  to  tfiem  the 
most  beautiful  turning,  and  studied  the  form  of  them 
with  the  most  scrnpulons  attention.  , . 

The  breasts  of  men  were  large  and  elevated.     The  The  bieasfc 
breasts  of  women  did  not  possess  much  amplitude.     The  <^Q<i  lower 
figures  of  the  deities  have  always  the  breasts  of  a  virgin,  ^^  ®^  ^^ 
the  beaqty  of  which  the  ancients  made  to  consist  In  a      ^* 
gentle  elevation.     So  anxious  were  the  women  to  re- 
semble this  standard,  that  they  used  several  arts  to  rer 
strain  the  growth  of  their  breasts.     The  breasts  of  the 
nympha  and  goddesses  were  never  represented  swelling, 
because  that  is  peculiar  to  those  women  who  suckle. 
The  paps  of  Venus  contract  and  end  in  a  point,  this 
being  considered  as  an  essential  characteristic  of  perfect 
beauty.     Some  of  the  modems  have  transgressed  these 
xales^  and  hav^e  fallen,  into  great  improprietIei« 

The^ 
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The  lower  part  of  tbe  body  in  the  statoes  of  men 
was  formed  like  that  of  the  living  body  after  a  profound 
sleep  and  good  digestion.     The  navel  was  considerably 
2^        sunk,  especially  in  female  statues. 
Ideal  bean-      As  beanty  never  appears  in  eqnal  perfection  in  every 
ty*  part  of  the  same  individual,  perfect  or  ideal  beauty  CAn 

only  be  produced  by  selecting  the  most  -beautiful  parts 
from  different  models  ;  but  this  must  be  done  with  such 
judgment  and  care,  that  these  detached  beauties  when 
united  may  form  the  most  exact  symmetry.  Yet  the 
ancients  sometimes  confined  themselves  to  one  indivi- 
dual, even  in  the  most  flourishing  age.  Tbeodorus, 
whom  Socrates  and  his  disciples  visited,  served  as  a  mo- 
del to  the  artists  of  his  time.  Phryne  also  appears  to 
have  been  a  model  to  the  painters  and  sculptors.  But 
Socrates,  in  his  conversation  with  Parrhasius,  says,  that 
when  a  perfect  beauty  was  to  be  produced,  the  artists 
joined  together  the  most  striking  beauties  which  could 
be  collected  from  the  finest  figures.  We  know  that 
Zeuxis,  when  he  was  going  to  paint  Helen,  united  in 
one  picture  all  the  beauties  of  the  most  handsome  wo- 
men of  Crotona. 

The  dra-  The  Grecian  sculptors,  who  represented  with  such 
pery  of  gta-  success  the  roost  perfect  beauty  of  the  human  form,  were 
not  regardless  of  the  drapery  of  their  statues.  They 
clothed  their  figures  in  the  most  proper  stuff,  which 
they  wrought  into  that  shape  which  was  best  calculated 
to  give  effect  to  their  design. 

The  vestments  of  women  in  Greece  generally  con- 
sisted of  linen  cloth,  or  some  other  light  stuff,  and  in 
latter  times  of  silk  and  sometimes  of  woollen  cloth. 
They  had  also  garments  embroidered  with  gold.  In  the 
works  of  sculpture,  as  well  as  in  those  of  painting,  one 
may  distinguish  the  linen  by  its  transparency  and  small 
united  folds.  The  other  light  stuffs  which  were  worn 
by  the  women  (a)  were  generally  of  cotton  produced  in 
the  isle  of  Cos  ^  and  these  the  art  of  statuary  was  able  to 
distinguish  from  the  linen  vestments.  The  cotton  cloth 
was  sometimes  striped,  and  sometimes  embellished  with 
a  profusion  of  flowers.  Silk  was  also  employed  y  but 
whether  it  was  known  in  Greece  before  the  time  of  the 
Roman  emperors  cannot  easily  be  determined.  In  paint- 
ings, it  is  distinguishable  by  changing  its  colour  in  dif- 
ferent lights  to  red,  violet,  and  sky-blue.  There  were 
two  sorts  of  purple  y  that  which  the  Greeks  called  the 
colour  of  the  sea^  and  Tyrian  purple,  wbich  resembled 
lac.  T^oollen  garments  are  easily  known  by  the  ampli- 
tude of  their  folds.  Besides  these,  cloth  of  gold  some- 
times composed  their  drapery  :  but  it  was  not  like  the 
modern  fabric,  consisting  of  a  thread  of  gold  or  of  silver 
spun  with  a  thread  of  silk  5  it  was  composed  of  gold  or 
silver  alone,  without  any  mixture. 

The  vestments  of  the  Greeks,  which  deserve  particu- 
lar attention,  are  the  tunic,  the  robe,  and  the  mantle. 
TUe  tuaic.  The  tunic  was  that  part  of  the  dress  which  was  next 
to  the  body.  It  may  be  seen  in  sleeping  figures,  or  in 
those  in  dishabille  j  as  in  the  Flora  Famese,  and  in  the 
statues  of  the  Amazons  in  the  Capitol.  The  youngest 
of  the  daughters  of  NIobe,  who  throws  herself  at  her 
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mother's  side,  is  clothed  only  with  a  tunic.  It  was  of 
linen,  or  some  other  light  stuff,  without  sleeves,  fixed 
to  the  shoulders  by  a  button,  so  as  to  cover  the  whole 
breast.  None  but  the  tunics  of  the  goddess  Ceres  and 
comedians  have  long  straight  sleeves.  g 

The  robes  of  women  commonly  consisted  of  two  long  j^^  ^^^^ 
pieces  of  woollen  cloth,  without  any  particular  form,  at- 
tached to  the  shoulders  by  a  great  many  buttons,  and 
sometimes  by  a  clasp.  They  had  straight  sleeves  which 
came  down  to  the  wrists.  The  young  girls,  as  well  as 
the  women,  fastened  their  robe  to  their  side  bv  a  cinc- 
ture, in  the  same  way  as  the  high-priest  of  the  J^ews  fas- 
tened his,  as  it  is  still  done  in  many  parts  of  Greece. 
The  cincture  formed  on  the  side  a  knot  of  ribbons 
sometimes  resembling  a  rose  in  shape,  which  has  been 
particularly  remarked  in  the  two  beautiful  daughters  of 
Niobe.  In  the  younger  of  these  the  cincture  is  seen  pas- 
sing over  the  shoulders  and  the  back.  Venus  has  two 
cinctures,  the  one  passing  over  the  shoulder,  and  the 
other  surrounding  the  waist.  The  latter  is  called  cestus 
by  the  poets.  , 

The  mantle  was  called  peplon  by  the  Greeks,  which  The  man- 
signifies  properly  the  mantle  of  Pallas.  The  name  was  tic. 
afterwards  applied  to  the  mantles  of  the  other  gods,  as 
well  as  to  those  of  men.  This  part  of  the  dress  was  not 
square,  as  some  have  imagined,  but  of  a  roundish  form. 
The  ancients  indeed  speak  in  genera]  of  square  mantles, 
but  they  received  this  shape  from  four  tassels  which 
were  affixed  to  them  \  two  of  these  were  visible,  and 
two  were  concealed  under  the  mantle.  The  mantle 
was  brought  under  the  right  arm,  and  over  the  left 
shoulder ;  sometimes  it  was  attached  to  the  shoulder  by 
two  buttons,  as  may  be  seen  in  the  beautiful  statue  of 
Leucothoe  at  Villa  Albani. 

The  colour  of  vestments  peculiar  to  certain  statues  is^^'^i^g^ 
too  curious  to  be  omitted.     To  begin  with  the  figures  of  of  tho  veit- 
the  gods. — ^The  drapery  of  Jupiter  was  red,  that  of  Nep-««nts. 
tune  is  supposed  by  WInkelman  to  have  been  sea-green. 
The  same  colour  also   belonged   to    the  Nereids  and 
Nymphs.     The  mantle  of  Apollo  was  blue  or  violet. 
Bacchus  was  dressed  in  white.     Martian  us  Capella  as- 
signs green  to  Cybele.   Juno^s  vestments  were  sky-blue, 
but  she  sometimes  had  a  white  veil.     Pallas  was  robed 
in  a  flame-coloured  mantle.     In  a  painting  of  Hercula- 
nenm,  Venus  is  In  flowing  drapery  of  a  golden  yellow. 
Kings  were  arrayed  in  purple  ;  priests  m  white  \  and 
conquerors  sometimes  in  sea-green. 

With  respect  to  the  bead,  women  generally  wore  no 
covering  but  their  hair;  when  they  wished  to  cover 
their  head,  they  used  the  comer  of  their  mantle.-^ 
Sometimes  we  meet  with  veils  of  a  fine  transparent  tex- 
ture. Old  women  wore  a  kind  of  bonnet  upon  their 
head,  an  example  of  which  may  be  seen  in  a  statue  in 
the  Capitol  called  the  Prajica  ;  but  WInkelman  thinks 
it  is  a  statue  of  Hecuba. 

The  covering  of  the  feet  consisted  of  shoes  or  sandals. 
Tbe  sandals  were  generally  an  inch  thick,  and  compof^ed 
of  more  than  one  sole  of  cork.  Those  of  Pallas  in  Villa 
Albani  has  two  eoles,  and  other  statues  had  no  less  than 
five. 

WlKKELMAN 


(a)  Men  sometimes  wore  cotton,  but  all  who  did  so  were  reckoned  effeminate. 
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Foar  styles 
Tir  tliis  art 
miionp;  ih^ 
Greeks. 


^2 
The  ail- 
ci<riit  St  vie. 


33 
The  grand 
sljle. 


WikKELMAN  lias  assigned  Four  (Hffercnt  styles  to  this 
art.  Th?  ancient  style,  which  continued  until  the  time 
of  Phidias  5  the  grand  style,  formed  by  that  celebrated 
statuary  j  the  beautiful^  introduced  by  Praxiteles,  A- 
pellea,andLysippus;  and  the tW/a/xW  style,  practised  bjr 
those  artists  who  copied  the  works  of  the  ancient  masters. 

The  most  authentic  monuments  of  the  ancient  style 
are  medals,  containing  an  inscription,  which  leads  us 
back  to  very  distant  times.  The  writing  is  from  right 
to  left  in  the  Hebrew  manner  \  a  usage  which  was  aban- 
doned before  the  time  of  Herodotus.  The  statue  of 
Agamemnon  at  Elis,  which  was  made  by  Ornatas,  has 
an  inscription  from  right  to  lefl.  This  artisan  flourish- 
ed 50  yeai-s  before  Phidias  \  it  is  in  the  intervening  pe- 
riod therefore  between  these  two  artists,  that  we  are  to 
look  for  the  cessation  of  this  practice.  The  statues 
formed  in  the  ancient  style  were  neither  distinguished 
by  beauty  of  shape  nor  by  proportion,  but  bore  a  close 
resemblance  to  those  of  the  Egyptians  and  Etrurians 
(b)  ;  the  eyes  were  long  and  flat  \  the  section  of  the 
mouth  not  horizontal  \  the  chin  was  pointed ;  the  curls 
of  the  hair  were  ranged  in  little  rings,  and  resembled 
grains  inclosed  in  a  heap  of  raisins.  What  was  still 
worse,  it  was  impossible  by  inspecting  the  head  to  dis- 
tinguish the  sex. 

The  characters  of  this  ancient  style  were  these :  The 
designing  was  energetic,  but  harsh  j  it  was  animated, 
but  without  gracefulness ;  and  the  violence  of  the  ex- 
pression deprived  the  whole  figure  of  beauty. 

The  grand  style  was  brought  to  perfection  by  Phi- 
dias, Polycletus,  Scopas,  Alcaraenes,  Myron,  and  other 
illustrious  artists.  It  is  probable,  from  some  passages  of 
ancient  writers,  that  in  this  style  were  preserved  some 
characters  of  the  ancient  manner,  such  as  the  straight 
lines,  the  squares  and  angles.  The  ancient  masters, 
such  as  Polycletns,  being  the  legislators  of  proportions, 
■ays  Winkelman,  and  of  consequence  thinking  they  !iad 
a  right  to  distribute  the  measures  and  dimensions  of  the 
parts  of  the  human  body,  have  nndo*obtedly  sacrificed 
some  degree  of  the  form  of  beauty  to  a  grandeur  which 
is  harsh,  in  comparison  of  the  flowing  contours  and. 
graceful  forms  of  their  successors. — ^The  most  consider- 
able monuments  of  the  grand  style  are  the  statues  of 
Niobe  and  her  daughters,  and  a  figure  of  Pallas,  to  be 
seen  in  Villa  Albani;  which,  however,  must  not  be 
confounded  with  the  statue  which  is  modelled  according 
to  the  first  style,  and  is  also  found  in  the  same  place. 
The  head  possesses  all  the  characters  of  dignified  beauty, 
at  the  same  time  exhibiting  the  rigidness  of  the  an- 
cient style.  The  face  is  defective  in  gracefulness  ^  yet 
it  is  evident  how  easy  it  wonld  have  been  to  give  the 
features  more  roundness  and  grace.  The  figures  of 
Niobe  and  her  daughters  have  not  in  the  opinion  of 
Winkelman,  that  austerity  of  appearance  which  marks 
the  age  of  the  statue  of  Pallas.  They  are  characterised 
by  grandeur  and  simplicity  :  so  simple  are  the  forms, 
that  they  do  not  appear  to  be  the  tedious  productions  of 
ai^t,  but  to  have  been  created  by  an  instantaneous  eflbrt 
of  nature. 


The  third  style  was  the  graceful  or  beautiful.  Ly-  "4 
sippus  was  perhaps  the  artist  who  introduced  this  style,  fj^*.*"'^* 
Being,  more  conversant  than  his  predecessors  with  the 
sweet,  the  pure,  the  flowing,  and  the  beautiful  lines  of 
nature,  be  avoided  the  square  forms  which  tbc  masters 
of  the  second  style  had  too  much  employed.  He  was  of 
opinion  that  the  use  of  the  art  was  rather  to  please  than 
to  astonish,  and  that  the  aim  of  the  artist  should  be  to 
raise  admiration  by  giving  delight.  The  artists  who 
cultivated  this  style  did  notj  however,  neglect  to  study 
the  sublime  works  of  their  predecessors.  They  knew 
that  grace  is  consistent  with  the  most  dignified  beauty, 
and  that  it  possesses  charms  which  must  ever  please  : 
they  knew  also  that  these  charms  are  enhanced  by  dig- 
nity. Grace  is  infused  into  all  the  movements  and  atti- 
tudes of  their  statues,  and  it  appears  in  the  delicate  turns 
of  the  hair,  and  even  in  the  adjusting  of  the  drapery. 
Every  sort  of  grace  was  well  known  to  the  ancients : 
and  great  as  the  ravages  of  time  have  been  amongst  the 
works  of  art,  specimens  are  still  preserved,  in  which  can 
be  distinguished  digntjied  beauty,  attractive  beauty,  and 
a  beauty  peculiar  to  infants.  A  specimen  of  dignified 
beauty  may  be  seen  in  the  statue  of  one  of  the  muses  in 
the  palace  of  Barberini  at  Rome :  and  in  the  garden  of 
the  pope,  on  the  Quinnal,  is  a  statue  of  another  muse, 
which  affords  a  fine  instance  of  attractive  beauty. 
Winkelman  says  that  the  most  excellent  model  of  in- 
fant beauty  which  antiquity  has  transmitted  to  us  is  a 
satyr  of  a  year  old,  which  is  preserved,  though  a  little 
mutilated,  in  Villa  Albani.  35 

The  great  reputation  of  Praxiteles  and  Apelles  raised  Tlie  iniiiA- 
an  ardent  emulation  in  their  successors,  who  despairing  ^^^^  ^^>'^' 
to  surpass  such  illustrious  masters,  were  satibfied  with 
imitating  their  works.  But  it  is  well  known  that  a 
mere  imitator  is  always  inferior  to  the  master  whom  he 
attempts  to  copy.  When  no  original  genius  appears, 
the  art  must  therefore  decline. 


^() 


Clay  was  the  first  material  which  was  employed  in  MatoiiaU 
statuary.     An  instance  of  this  may  be  seen  in  a  figure  of  ^>^<^ciaa 
of  Alcamenes  in  bas-relief  in  Villa  Albani.     The  an«"^^"^*' 
cients  used  their  fingers,  and  especially  their  nails,  to 
render  certain  parts  more  delicate  and  lively :  hence        37 
arose  the  phrase  ad  unguemf actus  Aomo^  '*  an  accom-  ^'^^  "** 
plished  roan."     It  was  the  opinion  of  Count  Cay  Ins  that^^*^*  '* 
the  ancients  did  not  use  models  in  forming  their  statues. 
But  to  disprcf/e  this,  it  is  only  necessary  to  mention  an 
engraving  on  a  stone  in  the  cabinet  of  Stosch,  which  re- 
presents Prometheus  engraving  the  figure  of  a  man,  with 
a  plummet  in  his  hand  to  measure  the  proportions  of  his 
model.     The  ancients  as  well  as  the  moderns  made 
works  in  plaster  ^  but  no  specimens  remain  except  some 
figures  in  bas-relief,  of  which  the  most  beautiful  were 
found  at  Baise.  ^ 

The  works  made  of  ivory  and  silver  were  generally  ivory,  sil- 
of  a  small  size.     Sometimes,  however,  statues  of  a  pro-  ver,  and 
digious  size  were  formed  of  gold  and  ivory.     The  co-^^^^*  i 

lossal  Minerva  of  Phidias,  which  was  composed  of  these 
materials,  was  26  cubits  high.     Iv  is  indeed  scarcely 

possible 


(b)  This  is  a  proof  additional  to  those  that  will  be  found  in  the  articles  to  which  we  have  referred,  that  the 
Greeks  received  the  rudiments  of  the  art  of  sculpture  from  the  nations  to  which  they  were  confessedly  indebted 
lt>r  the  elements  of  science. 
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possible  to  I>elleve  that  statues  of  such  a  size  could  en- 
tirely consist  of  gold  and  ivory.  The  quantity  of  ivory 
necessary  to  a  colossal  statue  is  beyond  conception.  M. 
de  Paw  calculates  that  the  statue  of  Jupiter  Olympius, 
which  was  54  feet  high,  would  consume  the  teeth  of 
300  elephants. 

The  Greeks  generally  hewed  tlieir  marble  statues  out 
of  one  block,  though  they  after  worked  the  heads  sepa- 
rately, and  sometimes  the  arms.  The  heads  of  the 
famous  groupe  of  Niobe  and  her  daughters  have  been 
adapted  to  their  bodies  after  being  separately  finished. 
It  is  proved  by  a  large  figure  representing  a  river, 
which  is  preserved  in  Villa  Albani,  that  the  ancients 
first  hewed  their  statues  roughly  before  they  attempted 
to  finish  any  part.  When  the  statue  had  received  its 
perfect  figure,  they  next  proceeded  to  polish  it  with 
pumice-stone,  and  again  carefully  retouched  every  part 
with  the  chisel. 

The  ancionts,  when  they  employed  porpliyry,  usually 
made  the  head  and  extremities  of  marble.  It  is  true, 
that  at  Venice  there  are  four  figures  entirely  composed 
of  porphyry ',  but  these  are  the  production  of  the 
Greeks  of  the  middle  age^  They  also  made  statues  of 
basal tes  and  alabaster. 

Without  expression,  gesture,  and  attitude,  no  figure 
can  be  beautiful,  because  in  these  the  graces  always  re- 
side. It  was  for  this  reason  that  the  graces  are  always 
represented  as  the  companions  of  Venus. 

The  expression  of  tranquillity  was  frequent  in  Gre- 
cian statues,  because,  according  to  Plato,  that  was  con- 
sidered as  the  middle  state  of  the  soul  between  pleasure 
and  pain.  Kxpericnce,  too,  shows  that  in  general  the 
most  beautiful  persons  are  endowed  with  the  sweetest 
and  most  engaging  manner.  Without  a  sedate  tran- 
quillity dignified  beauty  could  not  exist.  It  is  in  this 
tranquillity,  therefore,  that  we  must  look  for  the  com- 
plete display  of  genius. 

The  most  elevated  species  of  tranquillity  and  repose 
was  studied  in  the  figures  of  the  gods.  The  father  of  the 
gods,  and  even  inferior  divinities,  are  represented  with- 
out emotion  or  resentment.  It  is  thus  that  Homer  paints 
Jupiter  shaking  Olympus  by  the  motion  of  his  hair  and 
bis  eyebrows. 

Shakes  bis  ambrosial  curls,  and  gives  the  nod, 
The  stamp  of  fate  and  sanction  of  the  god. 

Jupiter  IS  not  always  rxhibited  iu  this  tranquil  state.  In 
a  bas-relief  belonging  to  the  marquis  Rondini  he  ap- 
pears seated  on  an  arm  chair  with  a  melancholy  aspect. 
The  Apollo  of  the  Vatican  represents  the  god  in  a  fit  of 
rage  against  the  serpent  Python,  which  he  kills  at  a 
blow.  The  artist,  adopting  the  opinion  of  the  poets,  has 
made  the  nose  the  seat  of  r.ngcr,  and  the  lips  the  seat  of 
disdain. 

To  express  the  action  of  a  hero,  the  Grecian  sculptors 
delineated  the  countenance  of  a  noble  virtuous  character 
repressing  bis  groans,  and  allowing  no  expression  of  pain 
to  appear.  In  describing  the  actions  of  a  hero  the 
poet  has  much  nmre  liberty  than  the  artist.  The  poet 
can  paint  them  such  as  they  were  before  men  were 
taught  to  subdue  their  passions  by  the  restraints  of  law, 
or  the  refined  customs  of  social  life.  But  the  artist, 
obliged  to  select  the  most  beautiful  forms,  is  reduced  to 
the  necessity  of  giving  such  an  expressioo  of  the  passions 


as  may  not  shock  our  feelings  and  disgust  us  with  hi»^ 
production.  The  truth  of  these  remarks  will  be  ac« 
knowledged  by  those  who  have  seen  two  of  the  most 
beautiful  monuments  of  antiquity  ;  one  of  which  repre- 
sents the  fear  of  death,  the  other  the  most  violent  pains 
and  sufferings.  The  daughters  of  Niobe,  against  whom 
Diana  has  discharged  her  fatal  arrows,  are  exhibited  in 
that  state  of  stupefaction  which  we  imagine  must  take 
place  when  the  certain  prospect  of  death  deprives  the 
soul  of  all  sensibility.  The  fable  presents  us  an  image 
of  that  stupor  which  Eschylus  describes  as  seizing  the 
daughters  of  Niobe  when  they  were  transformed  into  a 
rock.  The  other  monument  referred  to  is  the  image  of 
Laocoon,  which  exhibits  the  most  agonizing  pain  that 
can  aftect  the  muscles,  the  nerves,  and  the  veins.  The 
sufferings  of  the  body  and  the  elevation  of  the  soul  are- 
expressed  in  every  member  with  equal  energy,  and  fornii< 
the  most  sublime  contrast  imaginable.  Laocoon  appeara 
to  suffer  with  such  fortitude,  tiiat,  whilst  his  lamentable 
situation  pierces  the  heart,  the  whole  figure  fills  us  with 
an  ambitious  desire  of  imitating  his  constancy  and  mag- 
nanimity in  the  pains  and  sufferings  that  may  fall  to  our 
lot. 

Philoctetcs  is  introduced  by  the  poets  shedding  tears^ 
uttering  complaints,  and  rending  the  air  with  his  groans 
and  cries  ^  but  the  artist  exhibits  him  silent  and  bear- 
ing his  pains  with  dignity.  The  Ajax  of  the  celebra- 
ted painter  Timemachus  is  not  drawn  in  tlie  act  of  de- 
stroying the  sheep  which  he  took  for  the  Grecian  chiefs, 
but  in  the  moments  of  reflection  which  succeeded  that 
frenzy.  So  far  did  the  Greeks  carry  their  love  of 
calmness  and  slow  movements,  that  they  thought  a 
quick  step  always  announced  rusticity  of  manners.  De- 
mosthenes reproaches  Nicobulus  for  this  very  thing  ; 
and  from  the  words  he  makes  use  of,  it  appears,  that  to 
speak  with  insolence  and  to  walk  hastily  were  reckoned 
synonymous. 

In  the  figures  of  women,  the  artists  have  conformed  jn  tbe^ta. 
to  the  principle  observed  .in  all  the  ancient  tragedies,  toet  •€ 
and  recommended  by  Aristotle,  never  to  make  women  ^©nicii. 
show  too  much  intrepidity  or  excessive  cruelty.  Con- 
formable to  this  maxim,  Clytemnestra  is  represented  at 
a  little  distance  from  the  fatal  spot,  watching  the  mur- 
derer, but  without  taking  any  part  with  him.  In  a 
painting  of  Timomachus  representing  Medea  and  her 
children,  when  Medea  lifts  up  the  dagger  they  smile  in 
her  face,  and  her  fury  is  immediately  melted  into  com- 
'  passion  for  the  innocent  victims.  In  another  represen- 
tation of  the  same  subject,  Medea  appears  hesitating 
and  indecisive.  Guided  bv  the  same  maxims,  the  artists 
of  most  refined  taste  were  careful  to  avoid  all  deformity, 
choosing  rather  to  recede  from  truth  than  from  their  ac- 
customed respect  for  beauty,  as  may  be  seen  in  several 
figures  of  Hecuba.  Sometimes,  however,  she  appears 
*  in  the  decrepitude  of  age,  her  face  furrowed  with  wrin- 
kles, and  her  breasts  banging  down. 

Illustrious  men,  and  thot^e  invested  with  the  offices  of  |q  tbe  »tii. 
dignity,  are  represented  with  a  noble  assurance  and  firm  luei  of  the 
aspect.     The  statues  of  the  Roman  emperors  resemble  Roman  cm 
those  of  heroes,  and  are  far  removed  from  every  species  ?***•■*• 
of  flattery,  in  the  gesture,  in  the  attitude,  and  action. 
They   never  appear  with  haughty  looks,  or  with  the 
splendour  of  royalty  'y  no  figure  is  ever  seen  presenting 
any  thing  to  them  with  bended  knee,  except  captives  ; 
and  none  addresses  ihem  with  an  inclination  of  the  bead. 
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3a  modem  t^orks  too  little  attention  has  been  paid  to 
-the  ancient  costume*  Winkelman  mentions  a  bas-relief, 
trbich  was  lately  executed  at  Home  for  the  fountain  of 
Trevf,  representing  an  architect  in  the  act  of  presenting 
the  plan  of  an  aqueduct  to  Marcua^Agrippa.  The  mo* 
dern  sculptor^  not  content  with  giving  a  long  beard  to 
that  illustrious  Roman,  contrary  to  all  the  ancient  mar- 
ble statues  as  well  as  medals  which  remain,  exhibits  the 
Architect  bu  his  knees. 

In  general,  it  was  an  established  principle  to  banish 
all  violent  passions  from  public  monuments.  This  will 
serve  as  a  decisive  mark  to  distinguish  the  true  antique 
from  supposititious  works.  A  medal  has  been  found 
exhibiting  two  Assyrians,  a  man  and  woman,  tearing 
their  hair,  with  this  inscription,  Assyria,  et.  pa- 
LAtESTiNA.  IN.  POTEST.  P.  R.  REDAC.  s.  c.  The  for- 
gery of  this  medal  is  manifest  from  the  word  Paiaesti' 
nOf  which  is  not  to  be  found  in  any  ancient  Roman  me- 
dal with  a  Latin  inscription.  Besides,  the  violent  ac- 
tion of  tearing  the  batr  does  not  suit  any  symbolical 
figure.  This  extravagant  style,  which  was  called  by  the 
ancients  pamifAyrm,  has  been  imitated  by  most  ef  the 
modem  artists.  Their  figures  resemble  comedians  on  the 
ancient  theatres,  who,  in  order  to  suit  the  distant  spec- 
tators, put  on  painted  masks,  employed  exaggerated 
gestures,  and  far  overleaped  the  bounds  of  nature.  This 
style  has  been  reduced  into  a  theory  in  a  treatise  on  the 
passions  composed  by  Le  Brun.  The  designs  which  ac- 
company that  work  exhibit  the  passions  in  the  Very 
highest  degree,  approaching  even  to  frenzy  :  but  these 
are  calculated  to  vitiate  the  taste,  especially  of  the 
young  *,  for  t^ie  ardour  of  youth  prompts  them  rather  to 
seize  the  extremity  than  the  middle ;  and  it  will  be  dif- 
ficult for  that  artist  who  has  formed  his  taste  from  such 
empassioned  models  ever  to  acquire  that  noble  simplicity 
and  sedate  grandeur  which  distinguished  the  works  of 
ancient  taste. 

Proportion  is  the  basis  of  beauty,  and  there  can 
be  no  beauty  without  it ;  on  the  contrary,  proportion 
may  exist  where  there  is  little  beauty.  Experience 
every  day  teaches  us  that  knowledge  is  distinct  from 
taste ;  and  proportion,  therefore,  which  is  founded  on 
knowledge^  may  be  strictly  observed  in  any  figure,  and 
yet  the  figure  have  no  pretensions  to  beauty.  The  an- 
cients considering  ideal  beauty  as  the  most  perfect, 
have  frequently  employed  it  in  preference  to  the  beauty 
of  nature. 

The  body  consists  of  three  ]fart3  as  well  as  the  mem- 
bers. The  three  parts  of  the  body  are  the  trunk,  the 
thighs,  and  the  legs.  The  inferior  parts  of  the  body 
are  the  thighs,  the  legs,  and  the  feet.  The  arms  also 
consist  of  three  parts.  These  three  parts  must  bear  a 
certain  proportion  to  the  whole  as  well  as  to  one  an- 
other. In  a  well  formed  man  the  head  and  body  must 
be  proportioned  to  the  thighs,  the  legs,  and  the  feet,  in 
the  same  manner  as  the  thighs  are  proportioned  to  the 
legs  and  the  feet,  or  the  arms  to  the  hands.  The  face 
also  consists  of  three  parts,  that  is,  three  times  the  length 
of  the  nose}  bnt  the  head  is  not  four  times  the  length  of 
the  nose,  as  some  writers  have  asserted.  From  the  place 
where  the  hair  begins  to  the  crown  of  the  head  are  only 
4hree*  fourths  of  the  length  of  the  nose,  or  that  part  is  to 
the  nose  as  9  to  1 2. 
It  is  probable  that  the  Grecian,  as  well -as  Egyptian 
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artists,  have  determined  the  great  and  small  proportions 
by  fixed  rules  ^  that  they  have  established  a  positive 
measure  for  the  dimensions  of  length,  breadth,  and  cir- 
cumference.    This  supposition  alone  can  enable  us  to 
account  for  the  great  conformity  which  we  meet  with 
in  ancient  statues.    Winkelman  thinks  that  the  foot  was 
the  measure  which  the  ancients  used  in  all  their  great 
dimensions,  and  that  it  was  by  the  length  of  it  that 
tbt  y  regulated  the  measure  of  their  figures,  by  giving 
to  them  six  times  that  length.      This  in   fact  is  the 
length  which  Vitruvius  assigns.  Pes  vero  altitudinis  cor^ 
ports  sestiP^  lib.  iii.  cap.  1.     That  celebrated  antiquary 
thinks  the  foot  is  a  more  determinate  measure  than  the 
head  or  the  face,  the  parts  from  which  modern  painters 
and  sculptors  too  often  take  their  proportions.   This  pro- 
portion of  the  foot  to  the   body,  which  has  appeared 
strange  and  incomprehensible  to  the  learned Huetius,  and 
has  been  entirely  rejected  by  Perrault,  is  however  found- 
ed upon  experience.     After  measuring  with  great  care 
a  vast  number  of  figures,  Winkelman  found  this  pro- 
portion observed  not  only  in  Egyptian  statues,  but  also 
in  those  of  Greece.     This  fact  may  be  determined  by 
an  inspection  of  those  statues  the  feet  of  which  are  per- 
fect.    One  may  be  fully  convinced  of  it  by  examining 
some  divine  figures,  in  which  the  artists  have  made 
some  parts  beyond  their  natural  dimensions.     In  the 
Apollo  Belvidere,  which   is  a  little  more  tbau  seven 
heads  high,  the  foot  is  three  Roman  inches  longer  than 
the  head.     The  head  of  the  Venus  de  Medicis  is  very 
small,  and  the  height  of  the  statue  is  seven  heads  and  a 
half:  the  foot  is  three  inches  and  a  half  longer  than  the 
head,  or  precisely  the  sixth  part  of  the  length  of  the 
whole  statue. 
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We  have  been  thus  minute  in  our  account  of  theCreciaa 
Grecian  sculpture,  because  it  is  the  opinion  of  the  ablest '^"'P^"*'® 
critics  that  modern  artists  have  been  more  or  less  ^mi-Jred^b^**!] 
nent  as  they  have  studied  with  the  greater  or  less  atten-  modern  ar- 
tion   the   models  left  us   by   that   ingenious   people  :  lists. 
Winkelman  goes  so  far  as  to  contend  that  the  roost  fi- 
nished works  of  the  Grecian  masters  ought  to  be  studied 
in  preference  even  to  the  works  of  nature.     This  ap- 
pears to  be  paradoxical  \  but  the  reason  assigned  by  tbe 
Abb^  for  his  opinion  is,  that  the  fairest  lines  of  beauty 
are  more  easily  discovered,  and  make  a  more  striking 
and  powerful  impression,  by  their  reunion  in  these  sub- 
lime copies,  than  when  they  are  scattered  far  and  wide 
in  the  original.     Allowing,  therefore,  the  study  of  na- 
ture the  high  degree  of  merit  it  so  justly  claims,  it  must 
nevertheless  be  granted,  that  it  leads  to  true  beauty  by 
a  much  more  tedious,  laborions,  and  difficult  path,  than 
the  study  of  the  antifucj  which  presents  immediately  to 
the  artist's  view  the  object  of  his  researches,  and  com- 
bines in  a  clear  and  strong  point  of  light  the  various 
rays  of  beauty  that  are  dispersed  through  the  wide  do- 
main of  nature. 

As  soon  as  the  artist  has  laid  this  excellent  founda- 
tion, acquired  an  intimate  degree  of  fiimiliarity  with  the 
beauties  of  the  Grecian  statues,  and  formed  his  taste  af- 
ter the  admirable  models  they  exhibit,  he  may  then  pro- 
ceed with  advanta^re  and  assurance  to  the  imitation  of 
nature.  The  ideas  he  has  already  formed  of  the  perfec- 
tion of  nature,  by  observing  her  dispersed  beauties  com- 
bined and  collected  in  the  compositions  of  the  ancient 
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nrtistSy  will  enable  liim  to  Rcqnire  with  faoility,  and  to 
employ  with  advantage,  the  detached  and  partial  ideas 
of  beauty  which  will  be  exhibited  to  his  view  in  a  sur- 
vey of  nature  in  her  actual  state.  When  ha  discovers 
•  these  partial  beauties,  he  will  be  capable  of  combining 

them  with  those  perfect  forms  of  beauty  with  which  he 
is  already  acquainted.     In  a  word,  by  having  always 
present  to  his  mind  the  noble  models  already  mentioned, 
he  will  be  in  some  measure  his  own  oracle,  and  will 
4^        draw  rules  from  his  own  mind. 
Two  %va}  g       There  are,  however,  two  ways  of  imitating  nature* 
tine  na.      ^^  ^'*^  ^"^  ^  single  object  occupies  the  artist,  who  en- 
ture.  deavours  to  represent  it  with  precision  and  truth  }  in 

the  other,  certain  lines  and  features  are  taken  from  a 
variety  of  objects,  and  combined  and  blended  into  one 
,  regular  whole.  All  kinds  of  copies  belong  to  the  first 
kjnd  of  imitation  ^  and  productions  of  this  kind  must 
be  executed  necessarily  in  the  Dutch  manner,  that  is  to 
say,  with  high  finishing,  and  little  or  no  invention. 
But  the  second  kind  of  imitation  leads  directly  to  the  in- 
vestigation and  discovery  of  true  beauty,  of  that  beauty 
whose  idea  is  connate  with  the  human  mind,  and  is  on- 
ly to  be  found  there  in  its  highest  perfection.  This  is 
the  kind  of  imitation  in  which  the  Greeks  excelled,  and 
in  which  men  of  genius  excite  the  young  artists  to  ex- 
cel after  their  example,  viz.  by  studying  nature  as  they 
did. 

After  having  studied  in  the  productions  of  the  Gre- 
cian masters  their  choice  and  expression  of  select  na- 
ture, their  sublime  and  graceful  contours,  their  noble 
draperies,  together  with  that  sedate  grandeur  and  ad- 
mirable simplicity  that  constitute  their  chief  merit,  the 
curious  artists  will  do  well  to  study  the  manual  and  me- 
chanical part  of  their  operations,  as  this  is  absolutely 
necessary  to  the  successful  imitation  of  their  excellent 
4^        manner. 
Models  of        It  '\B  certain  that  the  ancients  almost  always  formed 
fctatacf.        their  first  models  in  wax  :  to  this  modern  artists  have 
substituted  clay,  or  some  such  composition  :  they  prefer 
clay  before  wax  in  the  carnations,  on  account  of  the 
yielding  nature  of  the  latter,  and  its  sticking  in  some 
measure  to  every  thing  it  touches.    We  must  not,  how- 
ever, imagine  from  hence  that  the  method  of  forming 
models  of  wet  clay  was  either  unknown  or  neglected 
among  the  Greeks  :  on  the  contrary,  it  was  in  Greece 
that  models  of  this  kind  were  invented.     Their  author 
was  Dibutades  of  Sicyon ;  and  it  is  well  known  that 
Arcesilas,  the  friend  of  Lucullus,  obtained  a  higher  de- 
gree of  reputation  by  his  clay  models  than  by  all  his 
other  productions.     Indeed,  if  clay  could  be  made  to 
preserve  its  original  moisture,  it  would  undoubtedly  be 
the  fittest  substance  for  the  models  of  the  sculptor  ^  but 
vyheu  it  is  placed  either  in.  the  fire  or  left  to  dry  im- 
perceptibly in  the  air,  its  solid  parts  grow  more  coro« 
pact,  and  thf*  figure  losing  thus  a  part  of  its  dfmensions, 
is  necesaanly  reduced  to  a  smaller  volume.    This  dimi- 
nution would  be  of  no  consequence  did  it  equally  affect 
the  whole  figure,  so  as  to  preserve  its  proportions  en- 
tire.    But  this  is  not  the  case  :  fur  the  smaller  parts 
of  the  figore  dry  sooner  than  the  larger  ^  and  thus  losing 
mpre  of  their  dimensions  in  the  same  space  of  time  than 
the  latter  do,  the  symmetry  and  proportions  of  the  figure 
inevitably  suffer.     This  inconveniency  does  not  take 
place  in  those  models  that  are  made  in  wax.     It  is  in- 
deed extremely  difBcult,  in  the  ordinary   method  of 
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working  the  wax,  to  give  it  that  degree  of  smoothness 
that  Is  necessary  to  represent  the  soraiess  of  the  camap 
tions  or  fleshy  parts  of  the  body.  This  inconvenience 
may,  however,  be  remedied,  by  forming  the  model  first 
in  clay,  then  moulding  it  in  plaster,  ana  lastly  casting  it 
in  wax.  And,  indeed,  clay  is  seldom  used  but  as  a 
mould  in  which  to  cast  a  figure  of  plaster,  stucco,  or 
wax,  to  serve  henceforth  lor  a  model  by  which  the 
measures  and  proportions  of  the  statue  are  to  be  ad- 
justed. In  making  waxen  models,  it  is  common  to 
pot  half  a  pound  of  colophony  to  a  pound  of  wax  ; 
and  some  add  turpentine,  melting  the  whole  with  oil  of 
olives. 

So  much  for  the  first  or  preparatory  steps  in  thisMetlMd  of 
procedure.  It  remains  to  consider  the  manner  of  work-^^^^^i^lir 
ing  the  marble  after  the  model  so  prepared  j  and  tht^  "^ 
method  here  followed  by  the  Greeks  seems  to  have  ' 
been  extremely  different  from  that  which  is  generally 
observed  by  modem  artists.  In  the  ancient  statues 
we  find  the  most  striking  proofs  of  the  freedom  and 
boldness  that  accompanied  each  stroke  of  the  chisel, 
and  which  resulted  from  the  artist's  being  perfectly 
sure  of  the  accuracy  of  his  idea,  and  the  precision  and 
steadiness  of  his  hand  :  the  most  minute  parts  of  the 
figure  carry  these  marks  of  assurance  and  freedom  ; 
no  indication  of  timorousness  or  diffidence  appears^  no- 
thing that  cau  induce  us  to  fancy  that  the  artist  bad 
occasion  to  correct  any  of  his  strokes.  It  is  difficult  to 
find,  even  in  the  second-rate  productions  of  the  Gre- 
cian artists,  any  mark  of  a  false  stroke  or  a  random 
touch.  This  firmness  and  precision  of  the  Grecian  chi- 
sel was  certainly  derived  from  a  more  determined  and 
perfect  set  of  rules  than  those  which  are  observed  in 
modern  times. 

The  method  generally  observed  by  the  modem  scalp- 
tor  is  as  follows :  First,  out  of  a  great  block  of  marble 
he  saws  another  of  the  size  required,  which  is  perform- 
ed with  a  smooth  steel  saw,  without  teeth,  casting  water 
and  sand  thereon  from  time  to  time  ;  then  he  fashions 
it,  by  taking  off  what  is  superfluous  with  a  steel  point 
and  a  heavy  hammer  of  soft  iron  ;  after  this,  bringing 
it  near  the  measure  required,  he  reduces  it  still  nearer 
with  another  finer  point ;  he  then  uses  a  flat  cutting 
instrument,  having  notches  in  its  edge  ^  and  then  a 
chisel  to  take  off  the  scratches  which  the  former  has 
left  ^  till,  at  length,  taking  rasps  of  different  degrees  of 
fineness,  by  degrees  he  brings  bis  work  into  a  condition 
for  polishing. 

After  this,  Iiaving  studied  his  model  with  all  possible 
attention,  he  draws  upon  this  model  horizontal  and  per- 
pendicular lines  which  intersect  each  other  at  right 
angles.  He  afterwards  copies  these  lines  upon  his 
marble,  as  the  painter  makes  use  of  such  transversal 
lines  to  copy  a  picture,  or  to  reduce  it  to  a  smaller  size. 
These  transversal  lines  or  ^uares,  drawn  in  an  equal 
number  upon  the  n[)arble  and  upon  the  model,  in  a  man- 
ner proportioned  to  their  respective  dimensions,  exhibit 
accurate  measures  of  the  surfaces  upon  which  the  artist 
is  to  work  ^  but  cannot  determine,  with  equal  precision, 
the  depths  that  are  proportioned  to  these  surfaces.-^ 
The  sculptor,  indeed,  may  determine  these  depths  by 
observing  the  relation  they  bear  to  his  model  j  but  as 
his  eye  is  the  only  guide  he  has  to  follow  in  this  esti- 
mate, he  is  always  more  or  less  exposed  to  error,  or  at 
least  to  doubt.  He  is  never  sure  that  the  cavities  made 
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by  his  chisel  are  exact  ^  a  degree  of  uncertainty  accom- 
panies each  stroke  ^  nor  can  be  be  assured  that  it  has 
carried  away  neither  too  much  nor  too  little  of  his  mar- 
<  ble.  It  is  equally  difficult  to  determine,  by  such  lines 
as  have  already  been  mentioned,  the  external  and  inter- 
nal contours  of  the  figure,  or  to  transfer  them  from  the 
model  to  the  marble.  By  the  internal  contour  is  un« 
derstood  that  which  is  described  by  the  parts  which  ap- 
proach towards  the  centre,  and  which  are  not  marked 
in  a  striking  mannert 

It  is  farther  to  be  noticed,  that  in  a  complicated  and 
laborious  work,  which  an  artist  cannot  exeeute  without 
assistance,  he  is  often  obliged  to  make  use  of  foreign 
hands,  that  have  not  the  talents,  or  dexterity  that  are 
necessary  to  finish  his  plan.  A  single  stroke  of  the  chisel 
that  goes  too  deep  is  a  defect  not  to  be  repaired  ;  and 
such  a  stroke  may  easily  happen,  where  the  depths  are 
so  imperfectly  determined.  Defects  of  this  kind  are 
inevitable,  if  the  sculptor,  in  chipping  his  marble,  begins 
by  forming  the  depths  that  are  •requisite  in  the  figure 
be  designs  to  represent.  Nothing  is  more  liable  to  error 
than  this  manner  of  proceeding.  The  cautious  artist 
ought,  on  the  contrary  to  form  these  depths  gradually, 
by  little  and  little,  with  the  utmost  circumspection  and 
care ;  and  the  determining  of  them  with  precision  ought 
to  be  considered  as  the  last  part  of  his  workf  and  as  the 
^j  finishing  touches  of  his  chisel, 
of  copying  The  various  inconveniences  attending  this  method 
anoiont  determined  several  eminent  artists  to  \o^  out  for  one 
•utaei.  (iii^^  would  be  liable  to  less  uncertainty,  and  productive 
of  fewer  errors.  The  French  academy  of  painting  at 
Rome  hit  on  a  inethod  of  copying  the  ancient  statues, 
which  some  sculptors  have  employed  with  success,  even 
in  the  figures  which  they  finished  after  models  in  day 
or  wax.  This  method  is  as  follows.  The  statue  that 
is  to  be  copied  is  inclosed  In  a  frame  that  fits  it  exactly. 
The  upper  part  of  this  frame  is  divided  into  a  certain 
.  number  of  equal  parts,  and  to  each  of  these  parts  a 
thread  is  fixed  with  a  piece  of  lead  at  the  end  of  it. 
These  threads,  which  hang  freely,  shdw  what  parts  of 


the  statue  are  most  removed  from  the  centre  with  mncfa 
more  perspicuity  and  precision  than  the  lines  which  are 
drawn  on  its  surface,  and  which  pass  equally  over  the 
higher  and  hollow  parts  of  the  block :  they  also  give  the 
artist  a  tolerable  rule  to  measure  the  more  striking  va- 
riations of  height  and  depth,  and  thus  render  him  moi'e 
bold  and  determined  in  the  execution  of  his  plan. 

But  even  this  method  is  not  without  its  defects :  for 
as  it  is  impossible,  by  the  means  of  a  straight  line,  to  de-* 
termine  with  precision  the  procedure  of  a  curve,  the  artbt 
has,  in  this  method,  no  certain  rule  to  guide  him  in  his 
contours }  and  as  often  as  the  line  which  he  is  to  describe 
deviates  from  the  direction  of  the  plumb  line,  which  is 
his  main  guide,  he  must  necessarily  feel  himself  at  a 
loss,  and  be  obliged  to  have  recourse  to  conjecture. 

It  is  also  evident,  that  this  method  affords  no  certain 
rule  to  determine  exactly  the  proportion  which  the  va- 
rious parts  of  the  figure  ought  to  bear  to  each  other, 
considered  in  their  mutual  relation  and  connections. 
The  artist,  indeed,,  endeavours  to  supply  this  defect  by 
intersecting  the  plumb-lines  by  horizontal  ones.  This 
resource  has,  nevertheless,  its  inconveniences,  since  the 
squares  formed  by  transversal  lines,  that  are  at  a  distance 
from  the  fignre  (though  they  be  exactly  equal),  yet  re- 
present the  parts  of  the  figure  as  greater  or  smaller,  ac- 
cording as  they  are  more  or  less  removed  firom  our  posi- 
tion or  point  of  view.  But,  notwithstanding  these  in- 
conveniences, the  method  now  under  consideration  is 
certainly  the  best  that  has  hithisrto  been  employed :  it 
is  more  practicable  and  sure  than  any  other  we  know, 
though  it  appears,  from  the  remarks  we  have  now  been 
making,  that  it  does  not  exhibit  a  sure  and  universal 
criterion  to  a  sculptor  who  executes  after  a  model.  52 

To  polish  the  statue,  or  make  the  parts  of  it  smooth  9^  polith- 
and  sleek,  pumice*stone  and  smelt  are  used  j  then  tri-'"^ 
poli ;  and  when  a  still  greater  lustre  is  required,  burnt 
straw  is  employed.     For  the  Caaiing  of  Statues^  see 
FouNDERY,  and  Plaster  of  Parts.    See  also  Ahts, 
Fine,  Supflement. 
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SCUM,  properly  denotes  the  impurities  which  a  li- 
quor, by  boiling,  casts  up  to  tbe  surface.  The  term 
scum  is  also  uaed  for  what  is  more  properly  called  the 
scoria  of  metals. 

SCUPPERS,  in  a  ship,  are  certain  channels  cut 
through  the  water-ways  and  sides  of  a  ship,  at  proper 
distances,  and  lined  with  plated  lead,  in  order  to  carry 
the  water  off  from  the  deck  into  the  sea.  Tbe  scuppers 
of  the  lower  deck  of  a  ship  of  war  are  usually  furnish- 
ed with  a  Itathern  pipe,  called  the  scupper-hose^  which 
hangs  dofvnward  from  the  month  or  opening  of  the 
scupper.  The  intent  of  this  is  to  provent  the  water 
from  entering  when  the  ship  inclines  under  a  weight  of 
sail. 

SCURVY,  in  Medicine^  see  that  article,  N®  351. 
where  we  have  given  an  account  of  the  symptoms, 
causes,  and  modes  of  prevention  and  cure,  according  to 
some  of  the  most  eminent  writers  in  medicine.  We  have 
here  only  to  add,  that,  in  the  opinion  of  Dr  Beddoes, 
the  mineral  aoidsi  especially  the  nitric  and  vitriolic,  may 
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be  employed  in  the  prevention  or  cure  of  this  dreadful 
disease  with  as  much  success'  as  the  vegetable  acids.-* 
But  of  all  the  substances  that  can  at  once  be  cheaply 
procured  and  long  preserved,  he  thinks  the  concrete  acid 
of  tartar  by  far  the  most  promising.  It  is  very  gratefnl, 
and  comes  near  to  the  citric  acid.  In  tropical  countries 
the  scurvy  is  seldom  known. 

ScuBVY-Grass,    See  Cochx«ear£a,  Botany  Index. 

SCUTA  G£  (scutagium^  Sax.  scildpentng^^  was  a 
tax  or  contribution  raised  by  those  that  held  lands  by 
knights  service,  towards  furnishing  the  king^s  arnoy,  at 
one,  two,  or  three  merks  for  every  knight's  fee.  Hen- 
ry III.  for  his  voyage  to  the  Holy  Land,  had  a  tenth 
granted  by  the  clergy,  and  scutage^  three  merks  of  every 
knight's  fee,  by  the  laity.  This  was  also  levied  by  Hen- 
ry II.  Richard  I.  and  l^ing  John.  See  Knight- Service. 

SCUTE,  (scutum)^  a  French  gold  coin  of  3s.  4d.  in 
the  reign  of  King  Henry  V.  Catharine  queen  of  Eng- 
land had  an  assurance  made  her  of  sundry  castles, 
manors,  lands,  &c.  valued  at  the  sum  nf  40,000  scutes^ 

every. 


Scurry 

B 

Scute. 


Suther* 
land'a  Tour 

Letter  ziL 


.    S    C    Y  [62 

every  two  whereof  were  worth  a  noble.     Mot.  Pari.  i. 
Hen.  VI. 

SCUTELLARIA,  Skull-cap,  a  genus  of  plants, 
belonging  to  the  didynaraia  class ;  and  in  the  natural 
method  ranking  under  the  40th  order,  Personade.  See 
Botany  Index. 

SCUTTLES,  in  a  ship,  square  holes  cot  in  the  deck, 
big  enough  to  let  down  the  body  of  a  man,  and  which 
serve  upon  some  occasions  to  let  the  people  down  into 
any  room  below,  or  from  one  deck  to  another. 

SCYLAX,  a  celebrated  mathematician  and  geogra- 
pher of  Carta,  flourished  under  the  reign  of  Darius  Hjs* 
taspes,  about  558  B.  C.  Some  have  attributed  to  him 
the  invention  of  geographical  tables.  We  have  under 
bis  name  a  geographical  work  published  by  HoescheliuH^ 
but  it  is  written  by  a  much  later  author,  and  is  perhaps 
only  an  abridgement  of  Scylax's  Ancient  Geography. 

SCYLLA)  in  Ancient  Ueography^  a  rock  in  the  Pre- 
turn  Sicolum,  near  the  coast  of  Italy,  dangerous  to  ship- 
ping, opposite  to  Charybdis,  a  whirlpool  on  the  coast  of 
Sicily  \  both  of  them  famous  in  mythology. 

Scylla  and  Charybdis  have  been  almost  subdued  by 
the  repeated  convulsions  of  this  part  of  the  earth,  and 
by  the  violence  of  the  current,  which  is  continually  in- 
creasing the  breadth  of  the  straits.  If  proper  allowance 
be  made  for  these  circumstances,  we  shall  acquit  the  an- 
cients of  any  exaggeration,  notwithstanding  the  very 
dreadful  colours  in  which  they  have  painted  this  passage. 
It  is  formed  by  a  low  peninsula,  calle<l  Cape  Pehrus^ 
stretching  to  the  eastward  on  the  Sicilian  side,  immedi- 
ately within  which  lies  the  famous  whirlpool  of  Charyb- 
dis, and  by  the  rocks  of  Scylla,  which  a  few  miles  be- 
low on  the  Calabrian  shore  project  towards  the  west. 
The  current  runs  with  surprising  force  from  one  to  the 
other  alternately  in  the  direction  of  the  tide,  and  the 
tides  themselves  are  very  irregular.  Thus  vessels,  by 
shunning  the  one,  were  in  the  otmost  danger  of  being 
swallowed  up  by  the  other. 

At  present,  in  moderate  weather,  when  the  tide  is 
either  at  ebb  or  flood,  boats  pass  all  over  the  whirlpool : 
but,  in  general,  it  is  like  the  meeting  of  two  contending 
currents,  with  a  number  of  eddies  all  around  ;  and,  even 
now,  there  is  scarcely  a  winter  in  which  there  are  not 
some  wrecks. 

**  At  the  time  when  we  passed  the  straits  (saystDap- 
tain  Sutherland,  from  whom  we  have  obtained  this  ac- 
curate information)  the  weather  was  as  favourable  as 
we  could  wish  j  and  yet  in  spite  of  a  strong  breeze  and 
the  current,  which  hurried  us  on  with  surprising  velo- 
city, the  «hip^s  bead  was  suddenly  whirled  round  near 
three  points  ;  but  the  wind  blowing  fresh,  in  a  few  se- 
conds she  dashed  through  the  eddy  that  had  caught  her} 
for,  to  avoid  Scylla,  and  secure  Messina,  we  had  kept 
pretty  close  to  Charybdis.^'  For  a  later  account  of  these 
rocks,  see  SiciLT. 

SCYROS,  an  island  in  tbe  ^gean  sea,  at  the  dis- 
tance of  about  28  miles  north-east  from  Eubcca.  It  is 
60  miles  in  circumference.  It  was  originally  in  the  pos- 
session of  the  Pelasgians  and  Carians.  Achilles  retired 
there  to  avoid  going  to  the  Trojan  war,  and  became  fa- 
ther of  Neoptolemus  by  Deidamia  the  daughter  of  King 
Lycomedes.  Scyros  was  conquered  by  the  Athenians 
under  Cimon.  it  was  very  rocky  and  barren.  Now 
,JSciro.     E.  Long.  25.  o.  N.  Lat.  38    15. 

SCYTALA  LACOKICA,  in  antiquity,  a  stratagem  or 
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device  of  the  Lacedseroonians,  for  tlio  secret  writing  of  Scjiali 
letters  to  their  correspondents ,  so  that  if  they  should  II 
chance  to  be  intercepted,  nobody  might  be  able  to  read ,  ^y^^* 
them.— To  this^nd  they  had  two  wooden  rollers  or  cy- 
linders, perfectly  alike  and  equal ;  one  whereof  was 
kept  in  tbe  city,  the  other  by  the  person  to  whom  the 
letter  was  directed.  For  the  letter,  a  skin  of  very  thin 
pnrchment  was  wrapped  round  the  roller,  and  thereon 
was  tbe  matter  written  y  which  done,  it  was  taken  ofF, 
and  sent  away  to  the  party,  who,  upon  putting  it  in  the 
same  manner  upon  his  roller,  Ibond  the  lines  and  vrords 
in  the  very  same  disposition  as  when  they  were  first 
written.  This  expedient  they  seta  very  high  value  on  ; 
though,  in  truth,  artless  and  gross  enoogh  :  the  modems 
havt;  improved  vastly  on  this  method  -of  writing.  See 
Cipher. 

SCYTALIA,  a  genns  ef  plants  belonging  to  the  oc« 
tandria  class )  and  in  the  natural  met hoclrunking  with 
those  that  are  doubtful.     See  Botany  Index. 

SCYTHE,  in  HntiHindry^  a  well  known  instrument 
which  has  been  long  employed  for  cutting  grass  for  bay. 
The  same  instrument  with  certain  modifications  in  its 
construction  has  been  used  in  reaping  grain,  in  place  of 
the  sickle,  the  use  of  which  is  far  more  common,  and  in 
Scotland  at  least  prevails  almost  universally,  although  it 
must  be  admitted  that  the  method  of  reaping  by  the 
scythe,  where  it  is  ]iracticabie,  is  attended  with  less  la- 
bour, is  more  expeditioos,  and  therefore  more  economi- 
cal. But  against  the  use  of  the  scythe,  as  a  reaping 
instrument,  many  objections  have  been  raised.  Some  of 
these  are  probably  founded  in  prejudice,  while  others, 
considering  the  slow  progress  which  has  been  made  in 
introducing  this  instrument  as  a  substitute  for  tbe  sickle^ 
rest  on  a  more  solid  foundation. 

It  is  said  that  this  instrument  shakes  tbe  ear,  so  that 
many  of  the  grains  are  lost  \  that  it  lets  the  com  fall 
afler  it  is  cut,  in  a  scattered  confused  manner,  in  conse- 
quence of  whiclkeither  a  great  deal  of  it  is  lost,  or  mnch 
time  is  wasted  in  gathering  it  -together.  It  is  also  af- 
firmed that  it  can  only  be  made  use  of  in  very  even 
land,  and  which  is  free  from  stones  \  that  it  does  not 
leave  length  enough  of  stubble  on  the  ground,  on  which 
to  lay  the  com  when  it  is  cut  ^  that  it  mixes  noxious 
.weeds  with  the  com,  the  seeds  of  which  are  sown  the 
ensuing  year ;  and  finally,  that  the  use  of  the  scythe  i» 
prejudicial  to  the  health  of  the  reaper. 

It  appears,  however,  that  these  objections  have  cither 
no  weignt,  or  they  are  made  by  those  who  are  unac- 
quainted with  the  scythes  peculiarly  adapted  to  this  pur^* 
pose,  and  with  the  manner  in  which  they  ought  to  be 
used.  With  a  good  scythe  properly  managed,  the 
com  when  cut,  remains  at  first  upright,  afterwards  fal- 
ling gently  on  the  rake  fiiced  to  the  scythe,  without 
any  shaking  or  jolting,  or  at  least  with  less  than  what 
is  occasioned  by  the  sickle.  The  loss  of  grain  chiefly 
arises  from  the  corn  being  too  dry,  and  therefore  it 
ought  to  be  reaped  on  proper  days,  and  suitable  times  of 
(be  day,  which  is  more  easily  accomplished  by  the  sc>  the 
than  the  sickle,  because  the  one  requires  less  time  than 
the  other.  The  stalks,  held  together  by  the  rake,  may 
be  laid  on  the  ground,  or  against  the  corn  not  yet  cut 
down,  in  a  state  so  regular  and  connected,  that  those  by 
whom  the  sheaves  are  collected  and  bound  have  the m- 
selves  alone  to  blame,  should  any  thing  be  left  behind. 
It  is  sufHciently  even  when  lands  are  ploughed  and  bar- 
rowed 
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BcytTic    t6wecl  in  a  proper  manner  j  and  the  only  necessary  prc- 
*  caution  in  stony  ground,  is  to  keep  the  scythe  a  little 

higher,  that  it  may  not  strike  against  the  stones.  If 
the  stubble  be  short,  the  straw  cut  ofi*  will  of  course 
be  the  longer,  and  of  consequence  more  valuable  ;  and 
long  stubble  only  incommodes  the  cattle  afterwards  sent 
ta  feed  upon  it. 

These  and  similar  considerations,  prevailed  with  the 
patriotic  society  of  Milan,  to  send  to  these  places  where 
scythes  are  used  for  reaping  'f  and  having  procured  a 
model  from  Silesia,  they  ordered  one  of  a  proper  size  to 
be  made.  It  was  first  tried  on  corn,  and  afterwards  on 
millet  y  and  notwithstanding  the  first  was  far  from  be- 
ing made  with  accuracy,  and  although  such  an  instru- 
ment had  never  before  been  made  use  of  by  the  reaper, 
.  nearly  half  the  usual  time  was  found  to  be  saved,  and 
the  wonted  fatigue  and  labour  were  much  diminished. 
The  com  was  cut  without  receiving  any  injurious  shock, 
fulling  in  an  even  and  regular  state,  by  which  means  it 
was  afterwards  bound  up  with  ease  in  compact  sheaves. 
ccJc!ucTiii.  '^I^ese  instruments  are  so  simple  in  their  construction, 
fi«r.  I.  '  that  a  figure  of  one  of  them  renders  a  description  almost 
unnecessary.  Fig.  x. represents  the  Silesian  scythe  tried 
by  the  society,  the  difference  between  which  and  the 
Austrian  one  we  shall  mention  in  oui  description.  The 
Silesian  scythe  differs  liule  from  that  commonly  employ- 
ed in  mowing  grass,  except  that  the  blade  is  rather 
smaller ;  to  it  £ur  teeth  of  wood  are  added,  parallel  to 
the  blade,  fixed  and  secured  in  a  proper  manner,  and 
designed  to  keep  the  com  together  after  it  is  cut  ^  so 
that  instead  of  iu  falling  in  a  confused  state,  the  reaper 
can  lay  it  down  in  a  regular  and  compact  manner.  The 
Austrian  scythe  is  similar  to  the  former,  but  the  blade 
is  larger^  of  course  the  wooden  teeth,  being  five  in 
number,  are  longer ;  the  handle  is  also  flatter,,  and  rather 
crooked. 

In  the  first,  the  handle  a  b  (see  fig.  i«)  is  four  feet 
three  inches  in  length  ^  the  blade  &  c  is  about  two  feet ; 
the  piece  of  wood  in  which  the  teeth  are  fixed,  one  foot 
ten  inches  and  a  half.  In  the  second^  the  handle  is  four 
feet  one  inch )  the  blade,  two  feet  eight  inches^  the 
piece  in  which  the  teeth  are  fixed,  1I7  inches. 

The  difference  in  the  construction  of  these  two  scythes 
renders  it  necessary  to  one  them  in  a  different  manner, 
which  will  be  better  acquired  in  practice  than  by  pre* 
cept.  Such  as  are  accustomed  to  the  use  of  the  com- 
mon scythe  will  soon  find  out  the  most  advantageous 
manner  of  using  these  new  kinds  of  scythes,  and  of  lay- 
ing down  the  corn  properly  after  it  is  cut. 

"it  is  necessary  to  observe,  that,  in  mowing  grass,  the 
feet  are  held  in  a  position  nearly  parallel  to  each  other, 
whereas  in  reaping  corn  they  should  be  kept  on  a  line, 
the  one  behind  the  other,  bringing  the  right  foot  for- 
ward, and  drawing  the  Uft  towards  it.  The  reason  is, 
that  when  grass  is  mowed  it  is  left  to  fall  where  it  is 
cut  \  but  when  corn  is  cut  down,  it  is  to  be  laid  in  a 
proper  manner  against  that  which  is  not  yet  cui,  and 
which  is  at  the  reaper's  left  hand.  Were  the  feet  kept 
parallel  to  each  other,  the  reaper  would  be  under  the 
necessity  of  extending  and  turning  his  body  in  a  very 
inconvenient  manner. 

These  observations  having  been  published,  the  society 
made  farther  experiments  on  the  subject,  by  which  they 
discovered,  that  when  the  stalks  of  corn  are  bent  down 
by  reason  of  extremely  wet  weather,  the  wooden-  teeth 
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of  the  scythes  are  apt  to  lay  hold  of  some  ears,  to  the  Sc>thc, 
stalks  of  which  the  iron  does  not  extend  \  and  therefore  Scythii. 
these  not  being  cut  below,  are  pulled  so  that  the  grain 
is  scattered.  This  chiefly  happens  from  the  reapers  not 
being  accustomed  to  that  kind  of  scythe,  and  therefore 
not  knowing  how  to  adapt  it  to  particular  existing  eir- 
cumstaoces. 

It  occurred  to  an  ingenious  blacksmith^  that,  in  or- 
der to  remedy  this  inconvenience,  a  collector  made  of 
cloth  should  be  added  to  the  common  scythe,  as  may  be 
seen  at  fig.  2.  where  o  6  c  is  a  common  scythe,  cdm lofne  pig.  2. 
is  the  gatherer,  which  at  cdc  is  composed  of  a  thin 
plate  of  iron,  having  a  hollow  at  its  extremity  for  re- 
ceiving the  point  of  the  blade.  At  ed  are  holes  for 
tewing  in  the  cloth,  which  is  coarse,  light,  and  of  low 
price  ^  it  is  also  fixed  to  two  thick  iron  wires,  of  which 
the  upper  one  is  continued  to^^  where  it  terminates  in  a 
hole  in  the  handle  y  the  other  is  fixed  to  the  back  of  the 
blade.  The  manner  of  fixing  this  gatherer  to  the  back 
of  the  scythe  will  he  better  understood  by  referring  to 
fig.  3.  which  represents  one  of  the  irons,  which,  by  fjg.  ^, 
means  of  the  screw,  are  fastened  to  the  back  of  the 
scythe.  These  proceed  from,,  and  make  part  of  the  up- 
right irons  mn,  /o,  which  serve  to  keep  the  gatherer 
extended. 

This  contrivance  is  both  cheap  and  simple }  but  an 
attempt  was  made  to  render  it  more  so,  by  substituting 
two  iron  hoops  for  the  gatherer,  which  are  shewn  in 
fig.  2.  by  the  dotted 4ine8  hg,ki^  with  a  cross  piece  p,  Fig.  a. 
which  connects  them.  Experience  has  shewn,-  bow* 
ever,  that  the  gatherer  is  in  general  preferable  to  these 
boops,  as  it  does  not  leave  an  ear  of  corn  behind. 

SCYTHIA,  an  ancient  name  for  the  northern  parts 
of  Asia,  now  known  by  the  name  of  Tartary  ;  also  for 
some  of  the  north-eastern  parts  of  Europe. 

T4]fs  vast  territory,  which  extends  itself  from  the  Ister 
or  Danube,  the  boundary  of  the  Celts,  that  is,  from 
about  the  25th  to  almost  the  iioth  degxee  of  east  lon- 
gitude, was  divided  into  Scythia  in  Europe  and  Scythia 
in  Asia,  including,  however,  the  two  Sarmatias^  or, 
as  they  are  called  by  the  Greeks,  Sauromatias^  now  the 
Circassian  Tartary,  which  lay  between  and  severed  the 
two  Scythias  from  each  other.  Sauromatia  was  also  di* 
stinguished  into  European  and  Asiatic;  and  was  di- 
vided from  the  European  Scythia  by  the  river  Don  or 
Tanais,  which  falls  into  the  Pains  Mentis ;  and  from 
the  Asiatic  by  the  Rlia,  now  Volga,  which  empties  it- 
self into  the  Caspian  sea 

1.  The  Asiatic  Scythia  comprehended  in  general, 
Great  Tartary,  and  Russia  in  Asia  y  and,  in  particular, 
the  Scythia  beyond  or  i^ithout  Imaus,  contained  the  re- 
gions of  Bogdoi  or  Ostlacoi,  and  Tanguti.  Ttiat  within, 
or  on  this  side  Imaus,  had  Turkestan  and  Mongal,  the 
Usbeck  or  Zagatai,  Kalmuc  and  Nagaian  Tartars ;  be- 
sides Siberia,  the  land  of  the  Samoiedes  and  Nova  Zeiu« 
bla.  These  three  last  not  being  so  soon  inhabited  as  the 
foimer,  as  may  be  reasonably  supposed,  were  wholly  un* 
known  to  the  ancients  ;  and  the  former  were  peopled  by 
the  Bactrians,  Sogdians,  Gandari,  Sacks,  and  Mas- 
sagetes.  As  for  Sarmatia,  it  contained  Albania,  Iberia, 
and  Colchis;  which  makes  now  the  Circassian  Tartary, 
and  the  province  of  Georgia. 

2.  Scythia  in  Europe  i^ached  (towards  the  south- 
west) to  the  Po  and  tlie  Alps,  by  which  it  was  divided 
from  Ctlto- Gallia.      It  was  bounded  on  the  south  by 
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the  Ister  or  Danube  and  the  Euxine  sea.  Its  northern 
limits  have  been  supposed  to  stretch  to  die  spring-heads 
of  the  Boristhenes  or  Nieper,  and  the  Rha  or  Volga,  and 
so  to  that  of  the  Tanais.«-Tbe  ancients  divided  this 
country  into  Scythia  Ariraaspxa,  which  lay  eastward, 
joining  to  Scythia  in  Asia ;  and  Sarmatia  Europeana 
on  the  west.  In  Scythia,  properly  so  called,  were  the 
Arimaspaei  on  the  north  ;  the  Geta:  or  Dacians  along 
the  Danube  on  the  south ;  and  the  Neuri  between 
these  two.  So  that  it  contained  the  European  Russia 
or  Muscovy,  and  the  Lesser  Crim  Tartary  eastward  j 
and,  on  the  west^  Lithuania,  Poland,  part  of  Hungary, 
Transylvania,  IValachta,  Bulgaria,  and  Moldavia.  Sai*- 
matia  is  supposed  to  have  reached  northward  to  that 
part  of  Swedeland  called  Feningia^  now  Finland ;  in. 
which  they  placed  the  Ooenes,  Panoti,  and  Hippopodes. 
This  part  they  divided  from  Northern  Germany,  now 
the  west  part  of  Sweden  and  Norway,  by  the  Mare 
Sannaticum  or  Scythicum^  which  they  supposed  ran  up 
into  the  northern  ocean,  and,  dividing  Lapland  into  two 
parts,  formed  the  western  part  of  Sweden,  with  Norway, 
into  one  island,  and  Finland  into  another  \  supposing 
this  also  to  be  cut  off  from  the  continent  by  the  gulf  of 
that  name. 

Although  the  ancient  Scvthians  were  celebrated  as 
a  warlike  people,  yet  their  history  is  too  uncertain  and 
obscure  to  enable  us  to  give  any  detail  which  would  not 
prove  equally  tiresome  and  uninteresting  to  the  reader. 
Mr  Pinkerton,  in  a  dissertation  on  their  origin,  endeavours 
to  prove  that  they  were  the  most  ancient  of  nations  \ 
and  he  assigns  for  the  place  of  their  first  habitation  the 
country  known  by  the  name  of  Persia.  From  Persia, 
he  thinks,  they  proceeded  in  numerous  hordes  westward, 
surrounded  the  Euxine,  peopled  Germany,  Italy,  Gaul« 
the  countries  bordering  on  the  Baltic,  with  part  of 
Britain  and  Ireland.  That  the  Scythians  were  of  Asta- 
tic origin,  cannot,  we  think,  be  questioned  *,  and  as  Per- 
sia was  peopled  at  a  very  early  period,  it  may  not  impro- 
bably have  been  their  parent  country :  but  when  our 
anthor  contends  that  their  empire  had  subsisted  for  more 
than  1500  years  before  Ninus  the  founder  of  the  Assy- 
rian monarchy,  and  that  it  extended  from  Egypt  to  the 
Ganges,  and  from  the  Persian  gulf  and  Indian  sea  to 
the  Caspian,  we  cannot  help  thinking  that  his  prejudices 
against  the  Celts,  and  his  desire  to  do  honour  to  his  fa- 
vourite Goths,  have  made  him  advance  a  paradox  incon- 
sistent with  the  m«st  authentic  records  of  antiquity. 
His  dissertation  however  is  ingenious,  and  replete  with 
a  variety  of  curious  learning. 

Scythian  Lamb^  in  Natural  History.     See  Scythian 
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SCYTHR0P8,  or  Channel-bIll,  a  genus  of  birds 
belonging  to  the  order  of  Picae.  See  Ornithologt, 
N^  149. 

SEA,  in  a  strict  sense,  signifies  a  large  portion  of 
water  almost  surrounded  by  land,  as  the  Baltic  and 
Mediterranean  seas  \  but  it  is  frequently  used  for  that 
vast  body  of  water  which  encompasses  the  whole  earth. 
What  proportion  the  superficies  of  the  sea  bears  to 
portioxiibe  that  of  the  land,  cannot  easily  be  ascertained.  Buffbn  has 
sarfoce  of  supposed  that  the  surface  of  our  globe  is  equally  divided 
the  sea  between  land  and  water,  and  has  accordingly  calculated 
t^T  nil  ^^®  superficies  of  the  sea  to  be  85,490,506  square  miles, 
ln^^  But  it  is  now  well  known  that  the  ocean  covers  much 

more  than  the  half  of  the  earth^s  surface,     Bnffon  be- 


HThat  pro- 


lipved  the  existence  of  a  vast  sonthem  continent,  which       §«». 
Captain  Cook  has  shown  to  he  visionary.     It  was  this  <      "^    ■  < 
circumstance   which    misled    him.     According  to  the 
most  accurate  observations  hitherto  made,  the  surface  of 
the  sea  is  to  the  land  as  three  to  one,  the  ocean,  thertfore 
extends  over  128,235,759  square  miles,  supposing  the 
superficies  of  the  whole  globe  to  be  1 70,981,01 2  square 
miles.     To  ascertain  the  depth  of  the  sea  is  still  more         * 
difficult  than    its  superficies,  both  on  account  of  ^^©5^** 
numerous  experiments  which   it  would  be  necessary  to 
make,  and  the  want  of  proper  instruments  for  that  pur« 
pose.     Bf'Tond  a  certain   depth  the  sea   has  hitherto 
been  found  unfathomable  \  and  though  several  methods 
have  been  contrived  to  obviate  this  difficultv*  none  of 
them  has  completely  answered  the  purpose.     \Vc  know 
in  general  that  the  depth  of  the  sea  increases  gradually 
as  we  leave  the  shore  ;  but  if  this  continued  beyond  a 
certain  distance,  the  depth  in  the  middle  of  the  ocean 
would  be  prodigious.      Indeed   the   numerous  islands 
everywhere  scattered  in  the  sea  demonstrate  the  con* 
trary,  by  showing  us  that  the  bottom  of  the  water  is 
unequal  like  the  land,  and  that  fto  far  from  uniformly 
sinking,  it  sometimes  rises  into  lofty  mountains.    If  the 
^epth  of  the  sea  be  tn  proportion  to  the  elevation  of 
the  land,  as  has  generally  been  supposed,  its  greatest 
depth  will  not  exceed  five  or  sit  miles,  for  there  is  no   - 
mountain  six  miles  perpendicnfRr  above  the  level  of  the 
sea.     The  sea   has  never  been  actually  sounded  to  « 
greater  depth  than  a  mile  and  66  feet  \  every  thing  be- 
yond that  therefore  rest*^  entirely  upon  conjecture  and 
Analogical  reasoning,  which  ought  never  to  be  admitted 
to  determine  a  single  point  that  can  be  ascertained  by 
experiment,  because,  when  admitted,  they  have  too  often 
led  to  false  conclusions.     Along  the  coasts,  where  the 
depth  of  the  sea  is  in  general  well  known,  it  has  always 
been  found  proportioned  to  the  height  of  the  shore  ! 
when  the  coast  is  high  and  mountainous,  the  sea  that 
washes  it  is  deep;  when,  on   the  contrarT,  the  coast  ia 
low,  the  water  is  shallow.    AVhether  this  analogy  holds 
at  a  distance  from  the  shore,  experiments  alone  can  de- 
termine. 

To  calculate  the  quantity  of  water  contained  in  the  Qaaiiiit« 
sea,  while  its  depth  is  unknown,  is  impossible.     But  if  of  water 
we  suppose  with  BnHbn  that  its  medium  depth  is  the^^*^bit 
fourth  part  of  a  mile,  the  ocean,  if  its  superficies  be  ^^^^^^^^ 
128,235,759  square  miles,  will  contain  32,058,939.75 
cubic  miles  of  water. 

Let  us  now  endeavour  to  compote  the  qoantity  of 
water  which  is  constantly  discharged  into  the  sea.  For 
this  purpose  let  us  take  a  river  whoae  velocity  and  quan- 
tity of  water  is  known,  the  Po,  for  instance,  which  ac-  Btfgf<m*§ 
cording  to  Riccioli  is  looo  feet  (or  100  perches  of'^^^y®/' 
Bologna)  broad,  10  feet  deep,  and  runs  at  the  rate  of***  **'^ 
four  miles  in  an  hour ;  consequently  that  river  dis- 
charges into  the  sea  200,000  cubic  perches  of  water  in 
an  hour,  or  4,800,000  in  a  day.  A  cubic  mile  con- 
tains 1 25,000,000  cubic  perches ;  the  Po  therefore 
will  take  26  days  to  discharge  a  cubic  mile  of  water 
into  the  sea.  Let  us  now  suppose,  what  is  perhaps  not 
very  far  firom  the  truth,  that  the  quantity  'of  water 
which  the  sea  receives  firom  the  rivers  in  any  country  is 
proportioned  to  the  extent  of  that  country.  The  Po 
from  its  origin  to  its  mouth  traverses  a  country  380 
miles  long,  and  the  rivers  which  fidl  into  it  on  every 
side  rise  from  sources  abont  sixty  milea  dutant  firom  it. 
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The  Poi  tlierefore-,  and  the  rivers  which  it  receives,  wa* 
ter  a  country  of  45^600  square  miles.  Now  since  the 
whole  superficies  of  the  dry  land  is  ahout  42,745,253 
square  miles,  it  follows,  ftx>m  our  supposition,  that  the 
quantity  of  water  discharged  by  all  the  rivers  in  the 
world,  in  one  day,  is  36  cubic  miles,  and  in  a  year 
13,140.  If  therefore  the  sea  contains  32,058,939  cubic 
miles  of  water,  it  would  take  all  the  rivers  in  the  world 
2439  years  to  discharge  an  equal  quantity. 

It  may  seem  surprising  that  the  sea,  since  it  is  con* 
tinually  receiving  such  an  immense  supply  of  water,  does 
not  visibly  increase,  and  at  last  cover  the  whole  earth. 
But  our  surprise  will  cease,  if  we  consider  that  the  ri- 
vers themselves  are  supplied  from  the  sea,  and  that  they 
dp  nothing  more  than  carry  back  those  waters  which 
the  ocean  is  continually  lavishing  on  the  earth.  Dr 
Halley  has  demonstrated  that  the  vapours  raised  from 
the  sea  and  transported  on  land  are  sufficient  to  main* 
tain  all  the  rivers  in  the  world.  The  simplicity  of  this 
great  process  is  astonishing  :  the  sea  not  only  connects 
distant  countries,  and  renders  it  easy  to  transport  the 
commodities  of  one  nation  to  another,  but  its  waters 
rising  in  the  air  descend  in  showers,  to  fertilize  the  earth 
and  nourish  the  vegetable  kingdom,  and  collecting  into 
rivers  flow  onwards,  bringing  fertility  and  wealth  and 
commerce  along  with  them,  and  again  return  to  the  sea 
to  repeat  the  same  round. 

The  knowledge  of  this  process  of  nature  might,  one 
would  think,  have  convinced  philosophers  that  the  pro- 
portion between  sea  and  land  continued  always  nearly 
the  same.  Philosophers  however  have  formed  difierent 
theories  about  this  as  well  as  most  other  subjects,  main- 
taining on  the  one  hand  that  the  sea  is  continually 
«scrt>aching  00  the  land,  and  on  the  other  that  the  land 
IS  constantly  gaining  on  the  sea.  Both  sides  have  sup- 
ported their  theories  bv  arguments,  demonstrations,  and 
incontrovertible  facts  I 

The  height  of  the  mountains,  say  the  philosophers 
who  support  the  encroachments  of  the  sea,  is  continnaU 
ly  diminishing  5  exposed  to  the  violence  of  every  storm, 
the  hardest  rocks  must  at  last  give  way  and  tumble 
dewn.  The  rivers  are  coutinually  sweeping  along  with 
them  particles  of  eftrth  which  they  deposit  in  the  hot* 
torn  of  the  sea.  Both  the  depth  of  the  ocean  then  and 
the  height  of  the  dry  land  must  be  ahirays  decreasing  \ 
the  Y^aters  therefore  must,  unles^  a  part  of  them  were 
annihilated,  spread  over  a  greater  extent  of  surface  in 
proportion  as  these  causes  operate.  This  reaioning^ 
convincing  as  it  is,  might  be  confirmed  by  a  great 
number  of  facts :  it  will  be  sufficient  however  to  men^ 
tion  one  or  two.  In  the  reign  of  Augustus  the  isle  of 
Wight  made  a  part  of  Britain,  s6  that  the  English 
crossed  over  to  it  at  low  water  with  cart  loads  of  tin  ) 
yet  that  inland  is  at  present  separated  from  Britain  by  a 
channel  half  a  mile  wide.  The  Godwin  sands  on  the 
eMtern  shdre  of  England  were  formerly  the  fertile  estate 
of  Earl  Godwin.  Nor  are  the  encroachments  of  the 
sea  confined  to  Britain.  In  the  bay  of  Baise  near  Na- 
ples there  are  remains  of  houses  and  streets  still  visible 
below  the  present  level  of  the  sea.'  The  sea,  therefore; 
is  making  continued  encroachments  upon  the  land^  and 
the  time  will  come,  say  they,  when  the  waters  will  again 
cover  the  surface  of  the  earth. 

Such  are  the  arguments  of  those  philosophers  who 
maintain  the  continual  cncroachmeiits  of  the  sea.   Those 
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wlio  maintain  the  tipposite  theory,  that  the  land  is  gra-      Seiw  . 
dually  gaining  on  the  sea,  though  they  pretend  not  to '  ■  "y       ^ 
deny  the  facts  advanced  by  their  opponents,  affirm  that        7 
they  are  altogether  insufficient  to  establish  the  hypo- ^/^"*"^* 
thesis  which    they  were  brought  forward  to  support,  ^^q  ^f^rni 
Though  the  rivers  carry  down  particles  of  earth  into  that  the 
theses,  these,  say  they,  are  either  accumulated  on  other  1^<^.>' 
shores,  or,  collecting  in  the  bottom  of  the  ocean,  harden ^^'^"'^  ^^ 
into  stone,  which  being  possessed  of  a  vegetative  power 
rises  by  degrees  above  the  surface  of  the  sea,  and  forms 
rocks,  and  mountains,  and  islands.     The  vegetative  na- 
ture of  stone  indeed  is  sufficient,  of  itself,  to  convince 
us  that  the  quantity  of  earth  must  be  daily  accumula- 
ting, and  consequently  that  the  surface  of  the  sea  is  dt** 
minishing  in  extent.     Celsius,  a  Swedish   philosopher 
(for  this  dispute  has  been  carried  on   in  Sweden  with 
the  greatest  keenness),  has  endeavoured  to  build  thia 
theory  with  more  solid  materials  than  vegetable  stone. 
In  a  curious  memofr,  published  in  1 743,  he  asserts  that 
the  Baltic  and  the  Atlantic,  at  least  that  part  of  it  which 
washes  Norway,  is  constantly  diminishing^  and  he  proves 
this  by  the  testimony  of  a  great  many  aged  pilots  and 
fishermen,  who  affirmed  that  the  sea  was  become  much 
shallower  in  many  places  than  it  had  been  during  their 
youth  :  that  many  rocks  formeily  covered  with  water 
were  now  several  feet  above  the  surface  of  the  sea  :  that 
loaded  vessels  used  formerly  to  ride  in  man^  places  where 
pinnaces  and  barks   could   now  with  difficulty  swim. 
He  produces  instances  of  ancient  sea- port  towns  now 
several  leagues  from  the  shore,    and  of  ancliors  and 
wrecks  of  vessels  found  far  wiChiu  the  country.     He 
mentions  a  particular  rock  which  168  years  before  was 
at  the  bottom  of  the  sea,  but  was  then  raised  eight  feet 
ahove  its  surface.     In  another  place  where  the  water 
50  years  before  had  reached  to  the  knee,  there  was  then 
none.  -  Several  rocks,  too,  which  during  the  infancy  -of 
some  old  pilots  had  been  two  feet  under  water,  were 
then  three  feet  above  it.     From  all   these  observations 
M.  Celsius  concludits,  that  the  water  of  the  Baltic  de- 
creases in  height  4^  lines  in  a  year,  4  inches  5  lines  in 
18  years,  4  feet  5  inches  in  a  hundred  years,  and  in   a 
thousand  years  45  feet.    Conscious,  however,  that  these 
facts,  how  conclusive  soever  as  far  as  relates  to  the  Bal- 
tic, can  never  determine  the  general  question,  M.Celsius 
advances  another  argunient  in  support  of  his  theory. 
All  that  quantity  of  moisture,  says  he,  which  is  imbibed 
by  plants  is  lost  to  the  general  mass  of  water,  being  cou*- 
verted  into  earth   by   the  putrefaction  of  vegetables. 
Tliis  notion  had  been   mentioned  bv  Newton,  and  was 
adopted  by  Van  Heimont :  if  granted,  it  follows  as  a 
consequence  that  the  eai^th  is  continually  increasing  and 
the  water  diminishing  in  a  very  rapid  degree.  $ 

Such  are  the  arguments  advanced  in  support  of  l>oth  These  aiw 
theories  ;  for  it  is  needless  to  mention  a  notion  of  Lin-  K^aicntt 
meus  that  the  whole  earth  was  formerly  covered  with***™      ' 
water  except  a  single  mountain.  AVhen  fairly  M'tigfed, 
they  amount  to  nothing  more  than  this,  that  the  sea 
has  encroached  upon  the  land  in  some  places,  and  reti- 
red in  others  ;  a  conclusion  which  we  are  very  willing 
to  allow.     What  was  advanced  by  those  philosophers 
who  maintain  that  the  sea  is  continually  encroaching  ' 

on  tlie  land,  about  the  depth  of  the  sea  constantly  di- 
minibhing,  roust  remain  a  mere  assertion,  till  they  prove 
by  experiments,  either  that  thij  is  rtfally  the  case,  or 
that  nature  has  no  way  of  restoring  those  particles  of 
f  I  earth 
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eaith  which  are  washed  down  by  the  rivers.    Nor  have 
they  any  good  reason  to  ai&rm  that  the  height  of  the 
mountains  is  decreasing.    Can  a  single  nncontrovertible 
instance  be  produced  of  this?   Are  the  Alps  or  the  Apen- 
nines, or  Taurus,  or  Caucasus,  less  lofty  now  than  they 
were  a  thousand  years  ago  ?  We  mean  not  to  deny  that 
ilte  rain  actually  washes  down  particles  of  earth  from 
the  mountains,  nor  to  affirm  that  the  hardest  rocks  are 
able  to  resist  continual  storms,  nor  tiiat  many  mountains 
have  suffered,  and  continue  to  softer  daily,  from  a  thou* 
sand  accidents.     But  the  effects  produced  by  all  these 
causes  are  so  trifling  as  to  be  altogether  impercepti- 
ble (a).     Nature  has  assiduously  guarded  against  such 
accidents  ^  she  has  formed  the  mountains  of  the  most 
durable  materials ;  and  where  they  are  covered  with 
earth,  she  has  bound  it  together  by  a  thick  and  firm 
matting  of  grass,  and  thus  secured  it  from  the  rains  ; 
and  should  accident  deprive  it  of  this  covering,  she  takes 
care  immediately  to  supply  the  defect.     £ven  should 
the  earth  be  swept  away  together  with  its  covering,  na- 
ture has  still  such  resources  left  as  frequently  restbre 
things  to  their  former  state.     Many  kinds  of  moss,  one 
would  be  tempted  to  think,  have  been  created  for  this 
very  purpose  :   they  take  root  and  flourish  almost  upon 
the  bare  rock,  and  furnish  as  they  decay  a  sufficient  bed 
for  several  of  the  hardy  Alpine  plants.     These  perish 
in  their  turn,  and  others  succeed  them.     The  roots  of 
the  plants  bind  fast  the  earth  as  it  accumulates,  more 
plants  spring  up  and  spread  wider,  till  by  degrees  the 
whcile  surface  is  covered  with  a  firm  coat  of  grass. 

As  the  sea  covers  so  great  a  portion  of  the  globe,  we 
should,  no  doubt,  by  exploring  its  bottom,  discover  a 
vast  number  of  interesting  particulars.     Unfortunately 
in  the  greater  part  of  the  ocean  this  has  hitherto  been 
impossible.  Fart,  however,  has  been  examined  \  and  the 
discoveries  which  this  examination  has  produced  may 
enable  us  to  form  sonae  idea  at  least  of  the  whole.  The 
bottom  of  the  sea,  as  might  have  been  conjectured  in- 
deed before  hand,  bears  a  great  resemblance  to  tlie  sur- 
face of  the  dry  land,  being,  like  it,  full  of  plains,  rocks, 
caverns  and  mountains  ^  some  of  which  are  abrupt  and 
almost  perpendicular,  while  others  rise  with  a  gentle  de- 
clivity, and  sometimes  tower  above  the  water  and  form 
islands.     Neither  do  the  materials  differ  which  compose 
the  bottom  of  the  sea  and  the  basis  of  the  dry  land.    If 
we  dig  to  a  considerable  depth  in  any  part  of  the  earth, 
we  uniformly  meet  with  rock  ^  the  same  thing  holds  in 
the  sea.     The  strata,  too,  are  of  the  same  kind,  dispo- 
sed in  the  same  manner,  and  form  indeed  but  one  whole. 
The  same  kind  of  mineral  and  bituminous  substances 
ai'e  also  found  interspersed  with  these  strata 4  and  it  is 
to  them  probably  that  the  sea  is  indebted  for  its  bitter 
taste.     Over  these  natural  and  original  strata  an  artifi- 
cial bed  has  pretty  generally  been  formed,  composed  of 
different  materials  in  different  places.     It  consists  fre- 
quently of  muddy  tartareous  substances  firmly  cemented 
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together,  sometimes  of  shells  or  coral  reduced  to  pow* 
der,  and  near  the  mouths  of  rivers  it  is  generally  com- 
posed of  fine  sand  or  gravel.     The  bottom  of  the  sea 
resembles  the  land  likewise  in  another  particular :  many 
fresh  springs  and  even  rivers  rise  out  of  it,  which,  dis- 
placing the  salt  water,  render  the  lower  part  of  the  sea 
wherever  they  abound  quite  fresh.    An  instance  of  this 
kind  occurs  near  Goa  on  the  western  coast  ef  Indo- 
stan  *,  and  another  f  in  the  Mediterranean  sea  not  far«  Boyle  tU 
from  Marseilles.  These  facts  occasioned  a  notion,  which  Funao  Mo. 
later  experiments  have  exploded,  that  the  sea  beyond  a*^       . 
certain  depth  was  always  fresh.  \uS^^ 

Substances  of  a  very  beautiful  appearance  are  fre-  phytiqtu  de 
quently  brought  up  by  the  sounding  line  from  the  bot-i^  M«r, 
torn  of  the  sea.  The  plummet  is  hollowed  below,  and  pvtie  x. 
this  cavity  filled  with  tallow,  to  which  some  of  the  sub- 
stances adhere  which  form  the  bed  of  the  ocean.  These 
are  generally  sand,  gravel,  or  mud  ;  but  they  are  some- 
times of  the  brightest  scarlet,  vermilion,  purple,  and 
yellow  'y  and  sometimeii,  though  less  frequently,  they 
are  blue,  green,  or  white.  These  colours  are  owing  to 
a  kind  of  jelly  which  envelopes  the  substances,  and  va- 
nish entirely  as  soon  as  this  jelly  dries.  At  times,  how- 
ever, they  assume  the  appeai-ance  of  tartareous  crusts, 
and  are  then  so  permanent,  that  they  can  be  received 
into  white  wax  melted  and  poured  round  them,  and 
perhaps  by  proper  care  might  be  converted  into  valuable 
paints.  .  .  10 

Sea-water  is  really,  as  any  one  may  convince  himself  CoWar  of 
by  pouring  it  into  a  glass,  as  clear  and  transparent  as  the  kca. 
river  water.  The  various  appearances  therefore  which 
it  assumes  are  owing  to  accidental  causes,  and  not  to  any 
change  in  the  water  itself.  The  depth,  or  the  materials 
which  compose  the  bottom  of  the  sea,  occasions  it  to 
assume  different  colours  in  different  places.  The  Ara- 
bian gulf,  for  instance,  is  said  to  be  red  from  thtf  co- 
lour of  the  sands  which  form  its  bed.  The  appearance 
of  the  sea  is  affected  too  by  the  winds  and  the  sun, 
while  the  clouds  that  pass  over  it  communicate  all  their 
various  and  fleeting  colours.  When  the  sun  shines  it 
is  green  \  when  the  sun  gleams  through  a  fog  it  is  yel- 
low ^  near  the  north  pole  it  appears  black  j  while  in 
the  torrid  zone  its  colour  is  often  brown.  Sometimes 
the  sea  assumes  a  luminous  appearance.  See  Light, 
Vol.  XI I.  page  2. 

The  sea  contains  the  greatest  quantity  of  salt  in  tke^  .  ''  ^ 
torrid  zone,  where  otherwi(»e  from  the  excessive  heat^ji^ 
it  would  be  in  danger  of  putrefaction :  as  we  advance 
northward  this  quantity  diminishes,  till  at  the  pole  it 
nearly  vanbbes  altogether.  Under  the  line  Lucas  found 
that  the  sea  contained  a  seventh  part  of  solid  contents, 
consisting  chiefly  of  sea-salt.  At  Harwich  he  found  it 
yielded  tVth  of  sea-salt.  At  Carlscroon  in  Sweden  it 
contains  -/^th  part  (b),  and  on  the  coast  of  Greenland 
a  great  deal  less.  This  deficiency  of  salt  near  tlie  poles 
probably  contributes  a  good  deal  towards  the  prodigi* 

ous 


(a)  M.  Gensanne  pretends  that  the  Pyrcnean  mountains  become  an  inch  lower  every  ten  years.  But  even 
according  to  his  own  calculation,  it  would  require  a  million  of  years  to  level  tbehe  moootains  with  the  plain, 
though  they  continued  to  decrease  at  the  same  rate  ^  and  philosophers  tell  us  that  this  rate  is  constantly  dimi- 
nishing ! 

(b)  This  gradual  diminution  of  saltncss  from  the  equator  to  the  pole  is  not,  however,  tvithout  particular  exccp- 
tiioBs.    Th|;  M^ditejxaoean  sea.  contains  Vt  of  sea-salt,  which  is  less  than  the  German  sea  contains. 
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^^      6tis  qnantities  of  ice  ivliich  are  met  with  id  these  seas } 
for  salt  water  requires  a  much  greater  degree  of  cold 
to  freeze  it  than  fresh  water;     It  was  tbiti  circumstance, 
probaVy*  together  with  its  constant  motion,  which  in- 
duced the  ancients  to  believe  that  the  sea  never  froze. 
Even  among  the  moderns  it  has  been  a  generally  re- 
ceived opinion,  that  sea-ice  is  originally  formed  in  ri- 
vets.    Boffon   has  made   the  great  quantities  of  ice 
with  which  the  Sooth  sea  abounds  an  argument  for  the 
existence  of  a  continent  near  the  Antarctic  pole.     But 
it  is  now  well  known  that  great  quantities  of  ice  are 
formed  at  a  distance  from  land.    Sea-ice  is  of  two  kinds ; 
field  ice,  which  extends  along  the  shore,  and  is  only  two 
or  three  feet  thick ;  and  mountain  ice,  which  abounds 
in  the  middle  of  the  ocean.     The  size  of  these  moun- 
tains is  sometimes  prodigious.     The  sea-ice  is  always 
fresh,  and  has  been  often  of  great  use  to  navigators. 
The  weight  of  sea-water  is  to  that  of  river-water  as  73 
to  70 ;  that  is,  a  cubic  foot  of  sea-water  weighs  731b. 
while  the  same  quantity  of  river- water  weighs  only  7olb.; 
but  this  proportion  varies  in  different  places.     It  is 
worthy  of  our  atcention,  too,  that  the  water  at  the  sur- 
face of  the  sea  contains  less  salt  than  near  the  bottom  j 
the  difference  indeed  is  inconsiderable,  but  still  it  is 
something.     The  Compte  de  Marsigli  found  the  same 
quantity  of  water,  when  taken  from  the  bottom  of  the 
Mediterranean,  to  weigh  one  ounce  three  pennyweights 
51  grains }  whereas  from  the  surface  it  weighed  only 
one  ounce  three  pennyweights  49  grains.    He  repeated 
the  experiment  frequently  with  nearly  the  same  result. 
Tempenu        '^^  ^^  ^^^  respect  to  temperature,  may  be  divided 
tore  of  the  into  two  regions :  The  first  begins  at  the  surface  of  the 
M>«  water,  and  descends  as  far  as  the  inflaence  of  the  sun's 

rays ;  the  second  reaches  from  thence  to  the  bottom  of 
RoMfr  .  the  sea.  In  summer  the  lower  region  is  considerably 
Tmerie  <^older  than  the  upper :  but  it  is  probable  that  during 
RegUmum  winter  the  very  reverse  takes  place;  at  least  the  Gimpte 
Subrnmina-  de  Marsigli  found  it  so  repeatedly  in  the  Mediterranean* 
'''''"'  This  naturally  results  from  the  situation  of  the  water 

near  the  bottom  of  the  sea.  Uninfluenced  by  the  chan- 
ges in  the  atmosphere,  it  retains  always  nearly  the  same 
degree  of  temperature  :  and  this  is  considerably  above 
congelation  \  for  the  lower  region  of  the  sea,  at  least  in 
the  temperate  parts  of  the  world,  was  never  known  to 
Phil  Ttant,  freeze.  Captain  Ellis  let  down  a  sea* gage  (see  Gage) 
f^^  «7S^  in  latitude  25*  12'  north,  and  longitude  25®  13'  west, 
to  take  thtf  degrees  of  temperature  and  saltness  of  the 
sea  at  different  depths.  It  descended  5346  feet,  which 
is  a  mile  and  eleven  fathoms.  He  found  the  sea  Salter 
and  colder  in  proportion  to  its  depth  till  the  gage  had 
descended  3 900  feet,  when  the  mercury  in  the  thermo* 
meter  came  up  at  53 ;  but  the  water  never  grew  colder, 
though  he  let  down  the  gage  2446  feet  lower.  At  the 
surface  the  thermometer  stood  at  84. 

The  sea  has  three  kinds  of  motion :  i.  The  first  is 
that  undulation  which  is  occasioned  by  the  wind.  This 
motion  is  entirely  confined  to  the  surface  \  the  bottom 
even  during  the  most  violent  storms  remains  perfectly 
calm.  Mr  Boyle  has  remarked,  from  the  testimony  of 
several  divers,  that  the  sea  is  affected  by  the  winds 
only  to  the  depth  of  six  feet.  It  would  follow  from 
this,  that  the  height  of  the  waves  above  the  surface  does 
not  exceed  six  feet ;  and  that  this  holds  in  the  Mediter- 
ranean at  least,  we  arc  informed  by  the  Compte  de  Mar- 
sigli, though  he  also  sometimes  observed  thenv  during 
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a  very  violent  tempest,  rise  two  feet  higher.     It  is  af- 
firmed by  Pliny,  and  several  other  ancient  writers,  that 
oil  calms  the  waves  of  the  sea;  and  that  divers  were  ac- 
customed to  carry  some  of  it  for  that  purpose  in  their  *Vj   '"  ''^ 
mouths.     This  account  was  always  considered  by  the 
moderns  as  a  fable,  and  treated  with  such  contempt,  that 
they  did  not  even  deign  to  put  it  to  the  test  of  expe- 
riment, till  Dr  Franklin    accidentally  discovered    its 
truth.     Happening  in  1757  to  be  in   the  middle  of  a 
large  fleet,  he  observed  that  the  water  round  one  or  two 
vessels  was  quite  calm  and  smooth,  while  everywhere 
else  it  was  very  much  agitated  by  the  winds.     He  ap- 
plied to  the  captain  for  an  explanation  of  this  phenome- 
non, who  replied,    that  the  cooks,    he  supposed,  had 
thrown  their  greasy  water  out  at  the  scupper-holes,  and 
bv  that  means  oiled  the  sides  of  the  vessels  in  question. 
This  answer  did  not  satisfy  the  Doctor  at  first ',  but  re- 
collecting what  Pliny  had  said  on  tlie  subject,  he  resol- 
ved at  least  to  make  the  experiment.     He  did  so  accord- 
ingly in  1762,  and  found  that  oil  actually  calmed  the 
waves  of  the  sea.     He  repeated  the  experiment  upon  a 
pond  at  Clapham :  the  oil  spread  itself  with  great  rapidity 
upon  the  surface,  but  did  not  produce  the  desired  eflect, 
because,  having  been  thrown  in  upon  the  side  opposite 
to  the  wind,  it  was  immediately  driven  to  the  edge  of 
the  water.     But  upon  throwing  in  a  like  quantity  upon 
the  other  side  of  the  lake,  it  calmed  in  an  instant  seve- 
ral yards  of  surface :  and  gradually   spreading,  ren- 
dered all  that  part  of  the  lake,  to  the  extent  of  at  least 
half  an  acre,  as  smooth  as  glass.    The  curious  effect  pro- 
duced by  this  liquid  may  be  accounted  for  by  the  repul- 
sion which  exists  between  oil  and  water,  and   between 
oil  and  air,  which  prevents  all   immediate  contact,  all 
rubbing  of  the  one  upon  the  other.  15 

2.  liie  second  kind  of  motion  is  that  continual  ten>^<*^io'i  (^ 
dency  which  the  whole  water  in  the  sea  has  towards  (he'^""^*  ^^ 
west.     It  is  greater  near  the  equator  than  about  theJ^^^gT*  "' 
poles  ;  and  indeed  cannot  be  said  to  take  place  at  all  in 
the  northern  hemisphere  beyond  the  tropic.     It  begins 
on  the  west  side  of  America,   where  it  is  moderate : 
hence  that  part  of  the  ocean  has  been  called  Pacific. 
As  the  waters  advance  westward  their  motion  is  accele- 
rated }  80  that,  after  having  traversed  the  globe,  they 
strike  with  great  violence  on  the  eastern  shore  of  A  me* 
rica*     Being  stopped  by  that  continent,  they  turn  north- 
ward,   and  run  with  considerable  impetuosity  in    the 
gulf  of  Mexico ;  from  ihence  they  proceed  along  the 
coast  of  North  America,  till  they  come  to  the  bouth 
side  of  the  great  bank  at  Newfoundland,  when  they 
tnm  off,   and   run  down  through   the  Western  Isles. 
This  current  is  called  the  Oulf  Stream.     It  was  first 
accurately  described  bv  Dr  Franklin,  who  i-emarked 
also,  that  the  water  in  it  having  been  originally  heated 
in  the  torid  zone,   cools  so  gradually  in  its  passage 
northward,  that  even  the  latitude  might  be  found  in 
any  part  of  the  stream  by  means  of  a  thermometer. — 
This  motion  of  the  sea  westward  has  never  been  ex- 
plained :    it  seems  to  have  some  connection  with  the 
trade-winds  and  the  diurnal  revolution  of  the  earth  on 
its  axis.  ^ 

3.  The  third  and  most  remarkable  motion  of  the  sea  Xf otion  oc- 
is  the  tide,  tvhich  is  a  regular  swell  of  the  ocean  oncecadoncd  by 
every  la  hours,  owing,  as  Newton  has  demonstrated,  ^1*^  ^^ 
to  the  attraction  of  the  moon.     In  the  middle  of  the 
Sea  the  tide  seldom  rises  higher  than  one  or  two  feet, 
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Scs«  But  on  tlie  coast  It  frequently  reaches  the  height  of  45 
*  y  i  ■  >>  feet,  and  in  some  places  ey^n  more.  The  tide  ge« 
nerally  rises  higher  in  the  evening  than  in  the  mpra- 
ing  :  on  the  coast  of  Britain  this  holds  in  winter,  hut 
in  suminer  tJie  morning  tides  are  highest.  In  some 
seas  it  is  said  that  there  are  no  tides.  This  cannot  be 
owing  to  their  being  surrounded  by  land,  because  there 
Ib  a  tide  in  the  lakes  of  North  America,.  For  an  ex- 
planation of  these  and  other  phenomena  we  refer  to 
the  article  TiD£. 

SeA'Aw^  that  part  of  the  atmosphere  which  i»above 
the  sea. 

Sea-air  ba3  been  found  salubrious  and  remarkabl]^ 
beneficial  in  some  distempers.  This  may  be  owing  to 
its  containing  a  greater  portion  of  oxigenous  gas  or  vi- 
tal air,  and  being  less  impregnated  with  noxious  vapours 
than  the  land.  Dr  Ingenhousz.  made  several  expert- 
ments  to  ascertain  the  Raluhrity  of  sea*air.  By  mixing 
equal  measures  of  common  air  and  nitrous  air,  he  found 
that  at  Gravesend,  they  occupied  about  1.04,  or  one  mea- 
sure and  T^g-  of  a  measure:  whereas  on  sea,  about  three 
miles  from  the  mouth  of  the  Thames,  two  measures  of 
air  (one  of  common  and  one  of  nitrous  air)  occupied 
from  0.91  to  0.94.  He  attempted  a  similar  experiment 
on  the  middle  of  the  channel  between  the  English  coast 
and  Ostend  ^  but  the  motion  of  the  ship  rendered  it  im- 
practicable. He  found  that  in  rainy  and  windy  weather 
the  sea-air  contained  a  smaller  quantity  of  vital  air  than 
when  the  weather  was  calm.  On  the  sea-shore  at  Ostend 
it  -occupied  from  94 j-  to  97  ^  at  Bruges  he  found  it  at 
105.;  and  at  Antwerp  1097.  Dr  Ingenhousz  thus  con- 
PhdLTtwa. eludes  his  paper: 
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It  appears,,  from  these  experiments,  that  the  air  at 
sea  and  close  to  it  is  in  general  purer  and  6tter  for  ani- 
mal life  than  the  air  on  the  land,  though  it  seems  to  be 
subject  to  the  same  inconstancy  in  its  degree  of  purity 
with  that  of  the  land ',  so  that  we  may  now  with  more 
confidence  send  our  patients,  labouring  under  consump- 
tive disorders,  to  the  sea,  or  at  least  to  places  situated 
close  to  the  sea,  which  have  no  marshes  in  their  neigh- 
bourhood. It  seems  also  probable,  that  the  air  will  be 
found  in  general  much  purer  far  from  the  land  than  near 
the  shore,  the  former  being  never  subject  to  be  mixed 
with  land  air. 

Dr  Damman,  an  eminent  physician  and  professor 
royal  of  midwifery  at  Ghent,  told  Dr  Ingenhousz,  that 
when  he  was  formerly  a  practitioner  at  Ostend,  during 
seven  years,  he  found  the  people  there  remarkably  iieal- 
thy  ',  that  nothii^g  was  rarer  there  than  to  see  a  patient 
labouring  under  a  consumption  or  asthma,  a  malignant, 
putrid,  or  spotted  fever}  that  the  disease  to  which  they 
are  the  most  subject,  is  a  regular  intermittent  fever  in 
autumn,  when  sudden  transitions  from  hot  to  cold  wea- 
ther happen. 

People  are  in  general  very  healthy  at  Gibraltar, 
though  there  ar^  very  few  trees  near  that  place ;  which 
Dr  Ingenhousz  thinks  is  owing  to  the  purity  of  the  air. 
arising  from  the  neighbourhood  of  the  sea« 

Most  small  islands  are  very  healthy. 

At  Malta  people  are  little  subject  to  diseases,  and  \iv9 
to  a  very  advanced  age. 

SEA'Anemony,     See  AsiMAL-Flower. 

sLodf.'  j     ^^  ^^OQA,     j Mammalia Jik/is*. 
Sea-Cow.    See  Tbjchecus,    j 
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SjU'CroWf  UircCrow^  or  Pfwii.  Ske  Larqs,  Oil* 
HITHOLOGT  Indes. 

SMAf  Dead..     See  A9rRA^TlT£3^ 

Sea-Dcvi'L     See  Loruius,  Iciithtou>GT  Imdes. 

SEA'Dragimf  a  monster  of  a  very  siogular  nalMne.  1m 
the  Gentleaian's  Magazine  Cor  the  year  1749^  we  haT# 
the  account  of  a  sea-dragon  which  was  said  (o  he  taken 
between  Or  ford  and  Southwould^^  on  the  coast  of  Sol^ 
folk,  and  afterwards  cauied  round  the  coant^y  as  a  ca^ 
riosty  by  the  fishermen  who  caught  it. 

"  Its  bead  and  tail  (says  the  writer)  rrsemjble  thoee  of 
an  alligator  ^  it  has  two  large  fins,  which  serve  it  both 
to  »wini  and  to  fly  \  and  though  they  were  so  dried  that 
I  could  not  extend  them,  yet  they  appear,  by  the  folds, 
to  be  shaped  like  those  which  painters  have  givem  to* 
dragons  and  other  winged  monsters  that  serve  as  suppor* 
ters  to  coats>of  arms.  Jts  body  is  covered  with  impeni« 
trable  scales  \  its  legs  have  two  joints,  and  its  feet  ar» 
hoofed  like  those  of  an  ass:  it  has  five  rows  of  very  whito 
and  sharp  teeth  in  each  jaw»  and  is  in  length  about  foar* 
feet,  though  it  was  longer  when  alive,  it  having  shrunk 
as  it  became  dry. 

*'  It  was  caught  in  a  net  with  mackerel ',  and  being 
dragged  on  shore,  waa  knocked  down  with  a  stretcher 
or  boat-hook.  The  net  being  opened,  it  suddenly 
sprung  up,  and  flew  above  50  yards :  the  man  who  first, 
seized  it  had  several  of  his  fingers  bitten  oflf  ^  and  the 
wound  mortifying,  he  died.  It  afterwards  fastened  on 
the  man*s  arm  who  shows  it,  and  lacerated  it  so  mucb^ 
that  the  muscles  are  shrunk,  and  the  hand  and  fingers 
distorted  \  the  wound  is  not  yet  healed,  and  is  thought 
to  be  incurable.  It  is  said  by  some  to  have  been 
described  by  naturalists  under  the  name  of  the  Sea^ 
dragon^  We  must  add  to  the  account  now  given  of 
the  monster  called  a  sea-dragon^  that  we  think  it  «jc« 
tiemely  probable  that  the  animal  was  nothing  mor» 
than  a  distorted  or  overgrown  individual  of  some  of  tha 
well  known  species  of  fish. 

Sea- Gage*     See  Sea-GAOS* 

SsA-Harc.  See  Laplysia,  Hklmiktholoot  Im-*^ 
dex, 

SsA-Horse^  in  Ichthyology^  the  English  name  of  the 
Hippocampus.  See  Syngnathus,  Ichthyojlogy  l9h» 
dcx. 

SsA'Lemon.     See  Doris,  Helminthologt  Indesm. 

SmA'Lwh.    See  Phoca,  Mammalia  Index. 

SEA'Mall^  or  SsA-Mew.  See  Larus,  Ornitholo-- 
GT  Index. 

SEA'Man.    See  Mermaid. 

Sea- Marks,  The  erection  of  beaoons,  light-hooaca^ 
and  sea-marks,  is  a  branch  of  the  royal  fr£ROGATIV£. 
By  8  £liz.  13.  the  corporation  of  the  Trinity-house 
are  empowered  to  set  up  any  beacons  or  sea-narka 
wherever  they  shall  think  them  necessary  \  and  if  the 
owner  of  the  land  or  any  other  person  shall  destfoy 
them,  or  take  down  any  steeple,  tree,  or  other  known 
8ea*mark,  he  shall  forfeit  ioqI.  sterling  ^  or,  in  case  of 
inability  to  pay  it,  he  shall  be  ipso  facto  outlawed* 

SsA'Needie^  Gar-Jish.  See  £sox,  Ichthtologt 
Index. 

SsA'Nettie.     See  jImuAL'Fhwer. 

Sea-PU^  or  Oyster-Catcher.  See  Hsmatopus^  Or- 
vithologt  Inde». 

SsA'Plants^  are  those  vegetables  that  groir  In  salt^ 
water  within^  th«  aho£«a  ol  tbr  tea.    The  old  botanista 
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awkMi  tiies^  into  ihiee  ckste«»  x.  The  first  ckss,  ao- 
eordiAg  t^  their  amngeoMOt*  contained  tbe  algte^  the 
/ifd^  the  Mca-moMes^  w  conferva^  9mA  the  difftreot  spe- 
cies of  ^KHigcs.  2.  The  seceni  cofttoiiied  SBhstances  of 
^  hard  texture^  Uke  stoae  or  born,  wluch  seem  to  have 
been  of  the  SMse  nature  with  what  we  caJ)  zo^yia^ 
with  this  difference,  that  we- refer  sponges  to  this  class 
aad  aec  to  the  first.  Tbe  third  class  is  the  same  witk 
our  Ulhff^ylfft  compffeheading  corals^  madrepora^  &c.. 
It  AS  new  well  known  that  the  genera  belonging  to  the 
aeeend  and  third  of  these  classes,  and  even  some  refer* 
xed  to  the  first,  are  not  vegetables,  but  animak,  or  the 
prodactions  of  animals.  See  CoR  allina,  M  adrepora, 
SjPONGlA^  Searplaats,  then,  properly  speaking,  belong 
to  the  class  of  cryptogamta,  and  the  order  of  algse^ 
and,  according  to  Bonmre,  are  all  comprehended  under 
the  geons  of  fucue.  We  may  also  add  several  species 
of  the  ulva  and  conferva  and  the  sargazi).  The  foci 
and  marine  ulvae  are  imniersed  in  the  sea,  are  sessile,  and 
without  root.  The  marine  confervse  are  either  sessile  er 
floating.     Tlie  sargazo  grows  beyond  soundings. 

As  some  species  of  the  fucus,  when  dried  and  pre* 
served,  are  eatrewely  beautiful,  the  curious,  and  espe- 
cially those  who  prosecute  tbe  study  of  botany,  niobt  be 
anxious  to  know  the  best  method  of  preserving  them, 
Without  destroying  their  colour  and  beauty.  The  fol- 
h>wing  method  is  recommended  by  M.  Mauduyt..  Take 
a  sheet  of  paper,  or  rather  of  pasteboard,  and  cover  it 
with  varnish  on  both  sides;  and  having  rowed  in  a  boat 
to  the  rock  where  the  fucus  abounds,  plunge  your  var- 
nished paper  into  the  water,  and,  detaching  the  fucus, 
receive  it  upon  the  paper*  Agitate  the^  paper  gently  in 
the  water,  that  the  plants  may  be  properly  spread  over 
it ;  and  lift  them  up  together  softly  out  of  the  water : 
then  fix  down  with  pins  the  strong  stalks,  that  they 
may  not  be  displaced,,  and  leave  the  plant  lying  upon 
the  varnished  paper  to  dry  in  the  open  air.  When  it  is 
folly  dry,  the  different  parts  will  retain  their  position, 
and  the  plant  may  be  preserved  within  the  leaves  of  a 
book.  To  free  it  from  the  slime  and  salt  which  adhere 
to  it,  wash  it  gently  in  fresh  water,  after  being  removed 
from  the  rock  on  which  it  grew. 

SMA^Serpentj  a  monstrous  creature,  said  to  inhabit  thn 
■ortbcm  seas  about  Greenland  and  the  coasts  of  Nor- 
way. The  following  marvellous  account  of  this  monster 
is  given  by  Guthrie.  '*  In  1756,  one  of  them  was  shot 
by  a  master  of  a  ship:,  its  head  resembled  that  of  a  horse ; 
the  mouth  was  large  and  black,  as  were  the  eyes,  a 
white  mane  hanging  from  its  neck :  it  floated  on  the 
anrfaoe  of  tbe  water,  and  held  its  head,  at  least  two  feet 
cot  of  the  sea :  between  the  bead  and  neck  were  seven 
er  eight  folds,  whiich  were  very  thick ;  and  the  length 
of  this  snake  was  more  than  100  yards,  some  say  fa- 
thoms. They  have  a  remarkable  aversion  to  the  smell 
of  castor;  for  which  reason,  ship,  boat,  and  bark  masters 
provide  themselves  with  quantities  of  that  diug,  to  pre- 
vent being  overset,  tbe  serpent's  olfactory  nerves  being 
remarkably  exquisite.  The  particularities  related  of  this 
animal  would  be  incredible,  were  they  not  attested  upon 
oath.  Egede,  a  very  reputable  author,  says,  that  on  the 
6th  day  of  July  1734,  a  large  and  frightful  sea-monster 
raised  itself  so  high  out  of  the  water,  that  its  head 
reached  above  the  main-top-mast  of  the  ship ;  that  it 
bad  a  long  sharp  snout,  broad  paws,  and  sponted  water 
like  fiwhale  i  that  the  body  seemed,  to  be  covexed  with 
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acales;  the  skin  was  uneven  and  wriii(kled,«nd  the  lower 
fart  was  formed  like  a  snake.  The  body  of  this  rnonster 
is  said  to  be  as  thick  as  a  hogshead  ;  ois  skin  is  varitf 
gated  like  a  tortoise  shell ;  and  his  excrement,  which 
floats  upon  the  surface  of  the  water,  is  corrosive.'*  Not* 
withstanding  the  belief  of  Guthrie,  and  the  testimony 
which  he  produces,  we  cannot  help  doubiing  of  tbe  ex* 
istence  of  the  sea-serpent.  Its  bulk  is  said  to  be  so  dis- 
proportionate to  all  the  known  animals  of  our  globe, 
that  it  requires  more  than  ordinary  evidence  to  render^ 
it  credible :  but  the  evidence  which  is  offered  is  so 
very  feeble  and  unsatisfactoiy,  that  no  man  of  sound 
judgment  would  think  it  sufficient  to  establinb  the  truth . 
of  an  extraordinary  fact. 

Attempts  have  lately  been  made  to  revive  the  opi* 
nion  of  the  existence  of  mermaids  and  sea-serpents. 
An  individual  of  tlie  latter  it  is  supposed,  was  some  time 
ago  thrown  on  shore  in  Orkney.  Part  of  the  skeleton  is 
said  to  be  in  the  museum  of  the  University  of  £cliu« 
burgh,  and  another  part  is  in  the  possession  of  Mr  Hume 
of  London,  who  thinks  that  it  may  have  belonged  to  an 
individual  of  some  of  the  whale  tribe,  perhaps  a  monster 
of  that  tribe  ;  but  acoerding  to  others  it  is  to  be  con* 
sidered  as  constituting  a  distinct  genus.  We  cannot, 
avoid  observing,  that  this  point  must  remain  unsettled 
till  other  species  of  this  new. genus  have  been  discover* 
ed,  or  at  least  till  an  entire  individual  have  been  de« 
scribed  by  an  experienced  naturalist. 

SEA-Sickttes»j  a  disorder  incident  to  most  persons  on- 
their  first  going  to  sea,  occasioned  by  the  agitation  of 
the  vessel..  This  disorder  has  not  been  much  treated 
of,  although  it  is  very  irksome  and  distressing  to  the 
patient  during  its  continuance.  It  has,  however,  been 
found  beneficial  in  asthmatic  and  pulmonary  complaints, 
and  the  instances  in  which  it  has  proved  fatal,  are  tx^ 
tremely  rare.  The  sea-sickness  appears  to-be  a  spasmo- 
dic affection  of  the  stomach,  occasioned  by  the  alternate 
pressure  and  recess  of  its  contents  against  its  lower  in- 
ternal surface,  according  as  the  rise  and  fall  of  the  ship 
oppose  the  action  of  gravity. 

The  seas  in  which  the  attacks  of  this  disorder  are  ac- 
companied with  the  greatest  violence,  are  those  where 
the  waves  have  an  uninterrupted  freedom  of  action ; 
and  of  consequence  bays,  gulfs  and  channels,  may  he 
navigated  with  less  inconvenience,  as  the  waves,  meet- 
ing with  more  frequent  resistance,  the  vessel  does  not 
experience  that  gentle  uniform  vacillation  which   in- 
duces sickness,  and  renders  the  head  giddy.     A  person 
feels  less  inconvenience  from  the  disorder  in  a  small  ves- 
sel on  die  wide  ocean,  on  which  the  slightest  motion  of 
the  waves  makes  a  strong  impression.     He  is  also  less. 
exposed  to  it  in  a  very  large  vessel  deeply  laden,  as  the 
waves,  in  this  case,  scarcely  afiect  the  vessel..   It  is  in 
ships  of  an  ordinary  size,  and  which  carry  but  a  light 
cargo,  that  the  passenger  suffers  most  from  the  sea-sick- 
ness.    The  sooner  it  takes  place  after  embarkation,  the 
continuance  of  it  becomes  the  more  probable.     It  does 
not  always  cease  immediately  on  landing,  but  in  some 
cases  continues  for  a  considerable  time. 

Many  methods  of  preventing,  or  at  least  of  mitigat- 
ing this  disorder,  have  been  recommended,  of  which  the 
most  efficacious  appear  to  be  tbe  following. 

I.  Not  to  go  on  board  immediately  af^er  eating,  and 
not  to  eat^  when  on  board,  any  large  quantity  at  a 
time.. 
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ScA.  ^*  To  take  much  exercise,  with  as  little  intermission 

as   possible^    as   indolent   passengers  are    always  the 
greatest  sufferers  from  the  disorder. 

3.  To  keep  much  upon  deck,  even  when  the  weather 
is  stormy,  as  the  sea  breeze  is  not  so  apt  to  affect  the 
stomach  as  the  impoi'e  air  of  the  cabin,  rendered  so  for 
want  of  proper  circulation. 

4.  Not  to  watch  the  motion  of  the  waves,  particular* 
Ij  when  strongly  agitated  with  tempest. 

5.  Carefully  to  shun  all  employments  by  which  the 
mind  may  be  harassed,  as  reading,  studying,  gaming, 
&c.  and  to  seek  all  opportunities  of  mental  relaxation. 

6.  To  drink  occasionally  liquids  containing  carbonic 
acid,  as  the  froth  of  beer  strongly  fermented,  or  wine 
and  Seltzer  water  mixed  together,  and  sweetened  with 
pounded  sugar. 

7.  It  will  also  be  beneficial  to  take  sulphuric  acid 
dulcified,  dropped  on  a  hit  of  sugar^  or  in  peppermint 
water,  or  ten  drops  of  ether. 

The  proper  diet  consists  of  bread  and  fresh  meat,  to 
be  eaten  cold  with  pepper.  All  sweet  favoured  food 
should  be  carefully  avoided,  and  the  passenger  ought  to 
Irefrain  from  fat,  and  particularly  from  such  meat  as  is 
in  the  smallest  degree  tainted.  Even  the  smell  of 
flowers  is  injurious,  for  which  reason  marine  produc- 
tions ought  not  to  be  examined  ;  but  the  fumes  of  vine* 
gar  may  be  advantageously  inhaled.  The  drink  should 
consist  of  lemonade  or  tart  wines,  but  never  of  common 
water.  An  accidental  diarrhoea  has  often  relieved  the 
patient  from  sea-sickness,  and  therefore  a  gentle  laxa- 
tive in  such  a  disorder  seems  to  be  indicated^  It  will 
also  be  found  useful  to  apply  a  tonic  anodyne  plaster  to 
the  pit  of  the  stomach,  spread  upon  leather^  and  cover- 
ed with  Knen. 

When  symptoms  of  vomiting  appear,  they  may  oAen 
be  remedied  by  the  patient  placing  himself  in  a  horizon- 
tal position  on  his  back  or  belly,  and  lying  perfectly 
still.  If  the  fits  of  vomiting  are  too  violent  to  be  re- 
pressed, they  should  be  promoted  by  a  strong  dose  of 
salt  water  -y  not,  however,  to  be  often  repeated,  as  it 
debilitates  the  stomach.  When  the  emetic  operates,  the 
patient  should  bend  his  body,  bringing  bis  knees  to- 
wards his  breast,  and  soppoi-ting  his  head  against  a  firm 
resting-place.  His  garters  and  cravat  must  be  untied, 
a  precaution  which  will  secure  him  from  the  danger  of 
-a  rupture. 

The  vomiting  having  subsided,  a  state  of  repose  will 
prevent  its  return,  and  the  eyes  may  be  kept  shut  fbr  a 
considerable  time.  The  patient  most  make  choice  of  a 
iBool,  ventilated  place,  remembering  to  keep. himself 
warm  and  well  clothed^  as  perspiration  is  highly  bene- 
ficial. A  gargle  of  sugar  dissolved  in  vinegar  is  to  be 
taken  in  the  morning,  accompanied  with  frequent  and 


spare  eating.  Water  most  never  be  taken  10  its  poi^ 
state,  but  mixed  with  wine,  vinegar,  or  brandy.  A 
glass  of  ^ine  msy  be  taken  in  the  nuiming,  with  aa  in* 
fusion  of  orange  peel,  gentian  root,  or  peruvian  bark* 
A  giants  of  punch  occasionally  taken  will  be  extremely 
beneficial,  by  which  perspiration  is  promoted. 

Persons  accustomed  to  smoke  tobacco,  will  find  tli6 
nse  of  the  pipe  salutary  on  such  occasions,  but  tM 
practice  of  smoking  will  be  injurious  to  all  otbera* 
We  may  add  that  warm  clothing,  flannel  shirts,  cape, 
trowsers,  &c.  are  powerful  remedies  against  exctMve 
expectoration,  with  every  other  symptom  of  this  dread- 
ful malady. 

SsA-Star.    See  Asterias,7  Helmikthologt  Jn* 

SsA'Urchin,  See  EcHiNUS,  3      d<x, 

Sba' Water,  the  salt  water  of  the  sea.  The  principal 
salts  contained  in  sea- water  aie,  ist,  Common  marine  or 
culinary  salt,  compounded  of  fossil  alkali  or  soda  and 
marine  acid  ;  2diy,  A  salt  fonned  by  the  union  of  tii« 
same  acid  with  magnesian  earth  \  and,  lastly^  A  small 
quantity  of  seleoite.  The  qoantity  of  salme  matter 
contained  in  a  pint  of  sea- water,  in  the  British  seas, 
is,  according  to  Nenmann,  about  one  onnoe  in  each 
pint  (a). 

The  saltness  of  this  water  is  supposed  to  arise  from 
numerous  mines  and  oMmntains  of  salt  dispersed  here  and 
there  in  the  depths  of  the  sea.  Dr  Hal  ley  supposes  that 
it  is  probable  the  greatest  part  of  the  sea-salt,  and  of  all 
salt  lakes,  as  the  Caspian  sea,  the  Dead  sea,  the  lake  of 
Mexico,  and  the  Titicaca  in  Peru,  is  derived  from  the 
water  of  the  rivers  which  they  receive  :  and  since  this 
sort  of  lakes  has  no  exit  or  discharge  but  by  the  exhala* 
tton  of  vapours,  and  also  since  these  vapours  are  entire- 
ly  fresh  or  devoid  of  such  particles,  it  is  certain  that  the 
saltness  of  the  sea  and  of  such  lakes  must  from  time 
to  time  increase ;  and  therefore  the  saltness  at  this  time 
must  be  greater  than  at  any  time  heretofore.  He 
further  adds,  that  if,  by  experiments  made  in  differ* 
ent  agtfs,  we  could  find  the  different  quantity  of  salt 
which  the  same  qoantity  of  wafer  (taken  up  in  the 
same  place,  and  in  all  other  the  same  circumstances) 
would  afford,  it  would  be  easy  from  thence,  by  rules  of 
proportion,  to  find  the  age  of  the  world  very  neariy, 
or  the  time  wherein  it  has  been  acquiring  its  present 
saltness. 

This  opinion  of  Dr  Halley  is  so  improbable,  that  it 
is  surprising  so  acute  a  philosopher  could  have  adopted 
it.  That  fresh  water  rivers  should  to  the  covne  of 
many  thousand  years  produce  saltness  in  the  sea,  is 
quite  incredible.  If  this  were  the  case,  every  sea  or 
great  body  of  water  which  receives  rivers  must  he  salt, 
and  must  possess  a  degree  of  saltness  in  proportion  to 
the  quantity  of  water  which  the  rivers  discharge.    But 
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(a)  In  Bergman^s  analysis  of  sea-water  taken  up  in  the  beginning  of  June  1776,  about  the  latitude  of  the  Ca* 
ries,  from  the  depth  of  60  fathoms^  the  solid  contents  of  a  pint  of  the  water  were. 
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SO  far  IS  this  from  being  true,  thab^  the  Palus  Meotis 
•^  and  the  great  lakes  in  America  do  not  contain  salt  but 
fresh  ^vater.  It  may  indeed  be  objected,  that  the  qoan- 
tity  of  salt  which  the  rivers  carry  along  with  them  and 
depo-ilt  in  the  sea,  must  depend  on  the  nature  of  the  soil 
thro'igh  which  they  flow,  which  may  in  some  places 
contain  no  salt  at  all :  and  this  may  be  the  reason  why 
the  great  lakes  in  America  and  the  Palus  Meotis  are 
frevh.  But  to  this  opinion,  which  U  merely  hypotheti- 
cal, there  are  nnsurmountable  objections.  It  is  a  curious 
fact  that  the  saltness  of  the  sea  is  greatest  under  the  line, 
nnd  diminishes  gradually  as  we  advance  to  the  poles : 
We  must  therefore  suppose,  if  Dr  Halley's  theory  he 
true,  that  the  earth  contains  more  salt  in  the  tropical 
regions  than  in  the  temperate  zones,  and  more  in  the 
temperate  zones  than  in  the  frigid  )  and  consequently 
that  the  rivers  in  these  different  regions  contain  a  quan- 
tity of  salt  proportionable  to  their  distance  from  the 
equator.  This,  however,  must  be  first  proved  by  ex- 
periment, and  cannot  be  assumed  as  an  established  fact* 
But  there  is  another  circumstance  that  entirely  destroys 
this  theory.  If  we  allow  that  the  sea  receives  its  salt- 
ness from  the  rivers,  it  must  be  equally  salt  ornearly  so 
in  every  part  of  the  earth.  For,  according  to  a  simple 
and  well  known  principle  in  chemistry,  ^^  when  any  sab- 
stance  is  dissolved  in  water  with  the  assistance  of  agita- 
tion, at  whatever  part  of  the  water  it  is  introduced,  it 
will  be  equally  diffused  through  the  whole  liquid.'* 
Now  though  it  were  true  that  a  greater  quantity  of  salt 
were  introduced  into  the  sea  under  the  line  than  towards 
the  poles,  from  the  constant  agitation  occasioned  by  the 
wind  and  tide,  the  salt  must  soon  pervade  the  whole 
mass  of  water.  To  say  that  the  superior  degree  of  heat 
in  the  tropical  regions  may  dissolve  a  greater  quantity 
of  salt,  will  not  destroy  our  argument ;  for  it  is  an  esta- 
blished principle  in  chemistry,  that  cold  water  will  dis- 
solve nearly  as  great  a  quantity  of  salt  as  hot  water  can 
dissolve. 

*The  saltness  of  the  sea  has  also  been  ascribed  to 
the  solution  of  subterraneous  mines  of  salt,  which  is 
supposed  to  abound  in  the  bottom  of  the  sea  and  along 
its  shores.  Bat  this  hypothesis  cannot  be  supported. 
If  the  sea  were  constantly  dissolving  salt,  it  would  soon 
become  saturated  ;  for  it  cannot  be  said  that  it  is  depri- 
red  of  any  part  of  its  salt  by  evaporation,  since  rain- 
water is  fresh.  If  the  sea  were  to  become  saturated, 
neither  fiihes  nor  vegetables  coald  Ihrje  in  it.  We  must 
therefore  despair  of  being  able  to  account  for  the  salt- 
ness of  the  sea  by  second  causes ;  and  must  suppose  that 
it  has  been  salt  from  the  creation.  It  is  impossible  in- 
deed to  suppose  that  the  waters  of  the  sea  were  at  any 
period  fresh  since  the  formation  of  fished  and  sea-plants: 
for  as  these  will  not  live  in  water  saturated  with  salt, 
neither  will  they  live  in  water  that  is  fresh  y  we  therefore 
conclude  that  the  saltness  of  the  nea  has  been  nearly  the 
same  in  all  agea.  This  is  the  simplest  hypothesis  of  the 
three  that  has  been  mentioned.  It  explains  best  the 
various  phenomena,  and  is  involved  in  fewest  difficulties. 
We  shall,  however,  allow  that  there  may  be  some  ex- 
ceptions^ that  the  saltness  of  some  seas,  or  of  particular 
parts  of  the  same  sea,  may  be  increased  by  mines  of 
rock-salt  dispersed  near  its  shores. 

With  regard  to  the  ase  of  thi^i  salt  property  of  sea- 
water,  it  is  observed,  that  the  saltness  of  the  sea  pre- 
serves its  waters  pare  aud  8weet|  which  otherwise  would 
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corrupt  and  stink  like  a  filthy  lake,  and  consequently 
that  none  of  the  myriads  of  creatures  which  now  live 
therein  oould  then  have  a  being.  From  thence  also  the 
sea  water  becomes  much  heavier,  and  therefore  ships  of 
greater  size  and  quantity  may  be  used  thereon.  Salt- 
water also  doth  not  freeze  so  soon  as  fresh-water,  whence 
the  seas  are  more  free  for  navigation.  We  have  a  dis- 
sertation, by  Dr  Russel,  concerning  the  medical  uses  of 
sea- water  in  diseases  of  the  glands,  &c.  wherein  the  au- 
tbor  premises  some  observations  upon  the  nature  of 
sea- water,  considered  as  impregnated  with  particles  of  alt 
the  bodies  it  passes  over,  such  as  submarine  plants,  fish, 
salts,  minerals,  &c.  and  saturated  with  their  several  ef- 
fluvia, to  enrich  it  and  keep  it  from  putrefaction:  whence 
this  fluid  is  supposed  to  contract  a  soapiness  ^  and  the 
whole  collection,  being  pervaded  by  the  sulphureous 
steams  passing  through  it,  to  constitute  what  we  call 
sea- water;  the  confessed  distinguishing  characteristics  of 
which  are  saltness,  bitterness,  nitrosity,  and  unctnosity : 
whence  the  author  concludes,  that  it  may  be  justly  ex- 
pected to  contribute  signally  to  the  improvement  of 
physic.  The  cases  in  which  our  author  informs  us  we 
are  to  expect  advantages  from  sea- water  are,  i.  In  all 
recent  obstructions  of  the  glands  of  the  intestines  and 
mesentery.  2.  All  recent  obstructions  of  the  pulmo- 
nary glands,  and  those  of  the  viscera,  which  frequently 
produce  consumptions.  3.  All  recent  glandular  sweU 
lings  of  the  neck,  or  other  parts.  4.  Kecent  tumours 
of  the  joints,  if  they  are  not  suppurated,  or  become 
8chir;*ous  or  cancerous,  and  have  not  carious  bones  for 
their  cause.  5.  Recent  defluxions  upon  the  glands  of 
the  eyelids.  6.  All  defcedations  of  the  skin,  from  an 
erysipelas  to  a  lepra.  7.  Diseases  of  the  glands  of  the 
nose,  with  their  usual  companion  a  thickness  of  the  lip. 
8.  Obstructions  of  the  kidneys,  where  there  is  no  in^ 
flammation,  and  the  stone  not  large.  9.  In  recent  ob- 
structions of  the  liver,  this  method  will  be  proper, 
where  it  prevents  constipations  of  the  belly,  and  assists 
other  medicines  directed  in  i clerical  cases.  The  same 
remedy  is  said  to  be  of  signal  service  in  the  broncfaocele ; 
and  is  likewise  recommended  for  tbe  prevention  of 
those  bilious  colics  that  so  frequently  afiect  oar  ma- 
riners. 

Preservation  of  SsA'fFaterJrom  Putrefaction.  As  it 
is  sometimes  necessary  to  preserve  sea- water  in  casks  for 
bathing  and  other  purposes,  it  is  of  importance  to  know 
how  to  keep  it  from  putrefaction.  Many  experiments 
were  made  to  determine  this  point  by- Mr  Henry,  and 
are  recorded  in  the  first  volume  of  the  Me  moirs  of  the 
Literary  and  Philosophical  Society  of  Manchester.  His 
first  experiment  we  shall  here  present  to  our  readers. 
"  To  one  quart  of  sea-water  were  added  two  scruples 
of  fresh  qaick-lime  ;  to  another,  half  an  ounce  of  com- 
mon culinary  salt ;  and  a  third  was  kept  as  a  standard 
without  any  addition.  The  mouths  of  the  bottles  being 
loosely  covered  with  paper,  they  were  exposed  to  the 
action  of  the  sun  in  some  of  toe  hottest  weather  in 
summer.  In  about  a  week  the  standard  became  very 
oflensive  \  and  the  water,  with  the  additional  quantity 
of  salt,  did  not  continue  sweet  many  hours  longer  ^  . 
whereas  that  with  lime  continued  many  months  without 
ever  exhibiting  the  least  marks  of  putridity^^'  When 
he  added  a  dram  more  of  quicklime,  the  whole  of  the 
magnesia  contained  in  the  water  was  separated  ^  and 
when  a  further  additioo  was  made,  a  lime-water  was  . 
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"SetL      immcldiately  formed.    He  therefore  concluded^  that  two 

^  scruples  of  quicklime  are  sufficient  to  preserve  a  quart 

of  s<ea-\vater.     The   proportions,  however,  may  vary  a 

little^  according  to  the  Ktrength  of  the  quicklime  em- 

j         ployed. 

Freshening  of  SEJhWaUr.     The  method  of  making 
sea-water  fresh  was  long  a  desideratum  in  navigation* 
Many  methods  have  been  proposed  for  this  purpose.    Mr 
Appleby  published  an  account  of  a  process  which  he  had 
instituted  in   the  year  1734*      He  distilled  sea-water 
with  a  quantity  of  lapis  infemalis  and  calcined  bones  \ 
but  this  process  was  soon  laid  aside,  as  it  was  not  only 
difficult  in  itself,  but  rendered  the  water  unpalatable. 
Dr  Butler  proposed  soap-leys  in  place  of  Mr  Appleby*a 
ingredients  ^  but  the  water  was  still  liable  to  the  same 
objection.     Dr  Stephen  Hales  recommended  powdered 
chalk ;  but  his  method  was  expensive,  and  did  not  im* 
prove  the  taste  of  the  water.     Dr  Lind  of  Portsmouth 
distilled  sea-water  without  any  ingredients  \  but  as  the 
experiment  he  made  was  performed  in  a  vessel  contain- 
ing only  two  quarts,  with  a  glass  receiver,  in  his  study, 
s         nothing  conclusive  can  be  drawn  from  it  for  the  use  of 
Dr  Irving*!,  sailors.     At  length  Dr  Irving  brought  the  process  to  a 
very  high  degree  of  simplicity  and  perfection,  by  which 
the  water  is  obtained  pure,  without*  much  expence  of 
fuel  or  a  complicated  apparatus^     For  this  valuable  dis« 
oovery  he  received  a  reward  of  5000U    The  advantages 
of  this  method  remain  to  be  stated,  which  may  be  redu- 
ced to  the  following:  i.  The  abolishing  all  stills,  still- 
heads,  worm-pipes^  and  their  tabes,  which  occupy  so 
much  space  as  to  render  them  totally  iacompatible  wi^h 
the  necessary  business  of  the  ship  ^  and  using  in  the  room 
of  these  tbe  ship^s  kettle  or  boiler,  to  the  top  whereof 
may  occasionally  be  applied  a  simple  tube,  which  can  be 
easily  made  on  board  a  vessel  at  sea,  of  iron  plate,  stove 
funnel,  or  tin  sheet  \  so  that  no  situation  can  preveiit  a 
ship  from  b^ng  completely  supplied  with  the  means  of 
distill  ing  sea-  water.    2.  In  coasequeoce  of  the  princi  plea 
of  distillation  being  fully  ascertained,  the>contriTance  of 
the  simplest  means  of  oblainii^  the  great«Ht  quantity  of 
distilled  water,  by  making  the  tube  sufficiently  large  to 
receive  the  whole  column  of  vapour,    and  placing  it 
nearly  in  a  horizontal  direction,  to  prevent  any  com- 
pression of  the  fluid,  which  takes  place  so  much  with 
the  common  worm.      3.  The  adopting  of  the  simplest 
and  most  efficacious- means  of  condensing  vapour  \  for 
nothing  more  is  required  in  the  distillation  but  keeping 
the  surface  of  the  tube  always  wet,  which  is  done  by 
having  some  sea-water  at  hand,  and  a  person  to  dip  a 
mop  or  swab  into  this  water,  and  pass  it  along  the  upper 
surface  of  the  tube.     By  this  operation  the  vapour  con«> 
tained  in  the  tube  will  be  entirely  condensed  with  the 
greatest  rapidity  imaginable ;  for  by  the  application  of 
tbe  wet  mop  thin  sheets  of  water  are  uniformly  spread, 
and  mechanically  pressed  upon  the  surface  oi'  the  hot 
tube;  which  being  converted  into  vapour  make  way  for 
a  succession  of  fresh  sheets  \  and  thus,  both  by  the  eva- 
poration and  close  contact  of  the  cold  water  constantly 
repeated,  the  heat  is  carried  off  more  effectually  than  by 
any  other  method  yet  known.     4.  The  carrying  on  the 
distillation  without  any  addition,  a  correct  chemical  ana- 
lysis of  sea-water  having  evinced  the  futility  of  mixing 
'ingredients  with  it,  either  to  prevent  an  acid  from  rising 
with  the  vapour,  or  to  destroy  any  bituminous  oil  sup* 
;po9edto  exist. in  sea- water,  and  to  contamimkte  the  di- 
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stilled  water,  giving  that  £ery  unpalatable  taste  inae-  Sea. 
parable  from  the  former  processes.  5:  Tlie  ascertaining  '■  v  "^ 
the  proper  quantity  of  sea- water  that  ought  to  be  distil* 
led,  whereby  the  fresh  water  is  prevented  from  con* 
tracting  a  noxious  impregnation  of  metallic  salts,  and 
the  vessel  from  being  corroded  and  otherwise  damagefl 
by  the  salts  caking  on  the  bottom  of  it,  6.  The  prudu* 
cing  a  quantity  of  sweet  and  wholesome  water,  per- 
fectly agreeable  to  the  taate,  and  sufficient  for  all  tbe 
purposes  of  shipping.  7.  The  taking  advantage  of  the 
dressing  the  ship^s  provisions,  so  as  to  distil  a  very  con- 
siderable quantity  of  water  from  the  vapour,  which 
would  otherwise  be  lost,  without  any  addition  of  fuel. 
To  sum  up  the  merits  of  thia  method  in  a  few  words  : 
The  use  of  a  simple  tube,  of  tbe  most  easy  construction, 
applicable  to  any  ship's  kettle.  The  rejecting  all  ingre- 
dients \  ascertaining  the  proportion  of  water  to  be  di« 
stilled,  with  every  advantage  of  quality,  saving  of  fuel, 
and  preservation  of  boilers.  Tlie  obtaming  fresh  water, 
wholesome,  palatable,  and  in  sufficient  quantities.  Ta- 
king advantage  of  the  vapour  which  ascends  in  the  ket*> 
tie  while  the  ship^s  provisions  are  boiling.  All  these 
advantages  are  obtained  by  tbe  above-mentioned  simple 
addition  to  the  common  sbip^s  kettles.  But  Dr  Irving 
proposes  to  introduce  two  further  improvements.  Tbe 
first  is  a  hearth,  or  stove,  so  constructed  that  the  five 
which  is  kept  up  the  whole  day  for  the  common  businete 
of  the  ship  serves  likewise  for  distillation  ^  whertby  a 
'sufficient  quantity  of  water  for  all  the  economical  pur* 
poses  of  the  ship  may  be  obtained,  with  a  \^Ty  inconsi- 
derable addition  to  the  expence  of  fuel,  Tbe  other  iro* 
provement  is  that  of  substituting,  even  in  tbe  largest 
ships,  cast-iron  boilers,  of  a  new  construction,  in  tbe 
place  of  coppers.  3 

As  soon  as  sea-water  is  pot  into  the  boiler,  the  tube^^"*^**?** 
is  to  be  fitted  either  in  the  top  or  lid,  round  winch,  if  ^^  nuoU' 
necessary,  a  bit  of  wet  linen  may  be  applied,  to  make  tcr. 
it  fit  close  to  the  mouth  of  the  vessel ;  there  will  be  no 
occasion  for  luting,  as  the  tube  acts  like  a  funnel  in  car- 
i-ying  off  the  vapour.  WThen  the  water  begins  to  boil, 
the  vapour  should  be  allowed  to  pass  freely  for  a  minute, 
which  will  effectually  olean  the  tube  and  upper  part  of 
the  boiler.  The  tube  is  afterwards  to  be  kept  con- 
stantly wet,  by  passing  a  mop  or  swab,  dipped  in  sea 
water,  along  its  upper  surface.  The  waste  water  run- 
ning  from  the  mop  may  be  carried  off  by  means  of  a 
board  made  like  a  spout,  and  pUced  beneath  the  tube, 
Tbe  distillation  may  be  continued  till  three-fourths  of 
the  water  be  drawn  ofli^  and  no  furthtr.  This  may  be 
ascertained  either  by  a  gauge-rod  put  into  the  boiler,  or 
by  measuring  the  water  distilled.  Tlie  brine  is  then  te 
be  let  out«  Water  may  be  distilled  in  the  same  manner 
while  the  provisions  are  boiling.  When  the  tube  is 
made  on  shore,  the  best  substance  for  the  purpose  is  thin 
copper  well  tinned,  this  being  more  durable  in  long 
voyages  than  tin- plates.  Instead  of  mopping,  tbe  tube, 
if  required,  may  have  a  case  made  also  of  copper,  so 
much  larger  in  diameter  as  to  admit  a  thin  sheet  uf  wa- 
ter to  circulate  between  them  by  means  of  a  spiral  cop»> 
per  thread,  with  a  pipe  of  an  inch  diameter  at  each  end 
of  the  case  \  the  lower  for  receiving  cold  water,  and  the 
upper  for  carrying  it  off  when  healed. 

When  only  a  very  smaU  portion  of  room  can  be  con- 
veniently alldwed  for  distillatioa,  the  machine  (Bg»  2,), 
which  is  only  27  inches  long,  may  be  substituted,  an 
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S^a-     Was  Jone  in  tliis  voyage.     The  principal  intention  of 
^*— V— -  this  machine,  however,  is  to  distil  rum  and  other  li- 
quors ;  for  ivhich  purpose  it  has  been  employed  with 
extraordinary  success,  in  preventing  an  cmpyreuma^  or 
fiery  taste. 
Plate  liurure  i.  represents  in  perspective  a  section  of  the 

"^^^fi^i*''^"*'  ^"^^  boilers  taken  out  of  the  frame.  In  the  back  part 
°*  '  at  D,  E,  are  seen  openings  for  the  cocks.  On  the  top 
is  a  distilling  tube.  A,  B,  C,  five  inches  diameter  at  A^ 
nnd  decreasing  in  size  to  three  inches  at  C  \  the  length 
from  B  to  C  is  five  feet.  Near  C  is  a  ring  to  prevent 
the  water  which  is  applied  to  the  surface  from  mixing 
with  the  distilled  water.  In  the  inside  of  the  tube  be- 
low B,  is  a  small  lip  or  ledging,  to  binder  the  distilled 
water  from  returning  into  the  boiler  by  the  rolling  of 
the  ship. 
Fig.  t.  In  figure  2.  A,  B,  C,  D,  represent  a  vertical  section 

of  a  copper  box,  27  inches  long,  seven  inches  wide,  and 
1 1  in  height,  tinned  on  the  inside.  In  the  bottom  F  is 
an  aperture  about  six  inches  in  diameter,  having  a  ring 
to  fit  on  the  still  or  boiler.  The  dotted  lines  which  run 
nearly  horizontal,  are  vessels  of  thin  copper,  tinned  on 
the  outside,  two  feet  long,  seven  inches  wide,  and  three 
quarters  of  an  inch  deep.  At  G  is  a  funnel  to  receive 
cold  water,  which  is  conveyed  into  the  vessels  by  com- 
municating pipes,  contrived  in  such  a  manner  as  to  form 
«  complete  and  quick  circulation  of  the  water  through 
their  whole  extent.  When  the  water  is  become  hot  by 
the  action  of  the  steam,  it  is  discharged  by  the  horizon- 
tal pipe  at  A.  £  is  a  pipe  from  which  the  distilled  wa- 
ter or  spirits  run,  and  is  bent  in  such  a  form  that  the  li- 
quor running  from  it  acts  as  a  valve,  and  hinders  any 
steam  from  escaping  that  way.  On  the  top  of  the  box, 
at  H,  is  a  safety-valve,  which  prevents  any  danger  from 
a  great  accumulation  of  vapour  not  condensed  for  want 
.  of  a  proper  supply  of  cold  water. 

LoreaH*s         We  shall  now  mention  a  dilFerent  method,  discovered 
method  of  by  the  Chevalier  Lorgna,  by  congelation  of  8ea>water« 
freshening   Sea-water  requires  a  very  great  degree  of  cold  in  order 
latioD  **°^*  to  become  ice.     Our  author  found  that  a  freezing  mix- 
ture, made  by  mixing  three  parts  of  pounded  ice  with 
two  parts  of  common  salt,  was  quite  spfficient  to  freeze 
it.    The  cold  produced  by  this  mixture  is  equal  to  about 
4^  below  c  of  Fahrenheit's  thermometer. 

A  quantity  of  sea- water  is  never  entirely  congealed, 
a  portiou  of  it  always  remaining  fluid ;  and,  what  is 
very  remarkable,  this  fluid  part  is  incomparably  more 
full  of  salt  and  more  nauseoUs  than  the  rest :  hence,  if 
this  be  separated  from  the  congealed  part,  the  latter  on 
being  melted  will  be  found  to  contain  much  less  salt  than 
it  did  before  congelation.  This  we  shall  call  the  water 
of  the  first  purification. 

If  the  water  of  the  first  purification  be  again  congeal- 
ed, a  part  of  it  will  remain  fluid  as  in  the  first  operation. 
This  fluid  portion  will  contain  a  greater  proportion  of 
salt  than  the  rest,  which  is  of  coarse  mot^  pure,  and,  be- 
ing melted,  forms  the  water  of  the  second  purification. 
Thus,  by  repeatedly  freezing  the  same  sea-water,  and 
separating  the  fluid  from  the  congealad  part  in  every 
operation,  it  is  at  last  perfectly  purified,  so  as  to  be  en- 
tirely divested  of  salt,  and  as'fit  for  drink  and  other  pur- 
'poses  as  the  purest  water  that  is  used. 

At  first  the  sea- water,  in  order  to  be  congealed,  re- 

^quires  a  very  great  degree  of  cold,  as  mentioned  above, 

the  ice  formed  in  it  consists  rather  of  scales  or  filaments 
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than  of  a  compact  body,  and  the  quantity  of  the  fluid  Sca. 
part  bears  a  considerable  proportion  to  the  quantity  of  Scai. 
ice.  But  as  the  water,  by  undergoing  the  successive 
congelations,  becomes  more  and  more  pure,  so  it  he- 
comes  capable  of  being  congealed  by  a  smaller  and 
smaller  degree  of  cold  ^  the  ice  is  at  the  same  time  more 
compact,  and  in  a  greater  quantity  \  the  fluid  part  at  last 
becoming  very  inconsiderable. 

SEA-freed^  or  Alga  Marina^  is  commonly  used  as  a 
manure  on  the  sea  coast,  where  it  can  be  procured  in 
abundance.     The  best  sort  grows  on  rocks,  and  is  that 
from  which  kelp  is  made.     The  next  to  this  is  called 
the  peasy  sea-weed  ;  and  the  worst  is  that  with  a  long 
stalk.     In  the  neighbourhood  of  Berwick,  the  farmers 
mix  it  with  stable-dung  and  earth,  and  thus  obtain  a 
great  quantity  of  excellent  manure.    Sea  weed  is  found 
also  to  be  a  very  fit  manure  for  gardens,  as  it  not  only 
enriches  them,  but  destroys  the  vermin  by  which  they 
are  usually  infested. 
SeA'WoIJ,  See  Ana&rhicas,  Ichthyology //zr/e'jr. 
Saltness  of  the  Sea.     Sec  SEA-IFater, 
South  Sea,     See  Pacific  Ocean,  and  South  Sea, 
SEAL,  a  puncheon,  piece  of  metal,  or  other  matter, 
usually  either  round  or  oval  5  whereon  are  engraven  the 
arms,  device,  8cc.  of  some  prince,  state,  community, 
magistrate,  or  private  person,  often  with  a  legend  or 
inscription  ;  the  impression  whereof  in  wax  serves  to 
make  acts,  instruments.  Sue,  authentic. 

The  use  of  seals,  as  a  mark  of  authenticity  to  letters 
and  other  instruments  in  writing,  is  extremely  ancient. 
We  read  of  it  among  the  Jews  and  Persians  in  the  ear- 
liest and  most  sacred  records  of  history.     And  in  tlie 
book  of  Jeremiah  there  is  a  very  remarkable  instance, 
not  only  of  an  attestation  by  seal,  but  also  of  the  other 
usual  formalities  attending  a  Jewish  purchase.     In  the 
civil  law  also,  seals  were  the  evidences  of  truth,  and 
were  required,  on  the  part  of  the  witnesses  at  least,  at 
the  attestation  of  every  testament.    But  in  the  times  of 
our  Saxon  ancestors,  they  wxre  not  much   in  use  in 
England.     For  though  Sir  Edward  Coke  relies  on  an 
instance  of  King  Edwyn^s  making  use  of  a  seal  about 
100  years  before  the  Conquest,  yet  it  does  not  follow 
that  this  was  the  usage  among  the  whole  nation  :  and 
perhaps  the  charter  he  mentions  may  he  of  doubtful 
anthority,  from  this  very  circumstance  of  its  being  seal- 
ed ;  since  we  are  assured  ^y  all  our  ancient  historians 
that  sealing  was  not  then  in  common  use.     The  method 
of  the  Saxons  was,  for  such  as  could  write  to  subscribe 
their  names,  and,  whether  they  could  write  or  not,  to 
aflix  the  sign  of  the  cross  j  which  custom  our  illiterate 
vulgar  do  for  the  most  part  to  this  day  keep  up,  by 
signing  a  cross  for  their  mark  when  unable  to  write 
their  names.     And  indeed  this  inability  to  write,  and 
therefore  making  a  cross  in  its  stead,  is  honestly  avow- 
ed by  Csedwalla,  a  Saxon  king,  at  the  end  of  one  of  his 
charters.    In  like  manner,  and  for  the  same  insurmount- 
able reason,  the  Normans,  a  brave  but  illiterate  nation, 
at  their  first  settlement  in  France  used  the  practice  of 
sealing  only,  without  writing  their  names  ^  which  custom 
continued  when  learning  made   its  way  among  them, 
though  the  reason  for  doing  it  had  ceased ;  and  hence 
the  charter  of  Edward  the  Confessor  to  Westminster- 
abbey,  himself  being  brought  up  in  Normandy,  was 
witnessed  only  by  his  seal,  and  l&  ^^^t'^NS.^  >^s5s«^';^;!X  va 
be  thft  oVdtaX.*^^'^^  <:\\w\.«  q\  vck^  wsJ^^qS^^^  \sv^^^'«fe- 


Seal. 
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over  into  this  kingdom  tbeir  own  fashions  j  and  intro- 
duced waxen  veals  onlj,  instead  of  the  English  method 
of  writing  their  names,  and  signing  with  the  sign  of  the 
cross.  The  impressions  of  these  seals  were  sometimes  a 
knight  on  horseback,  sometimes  other  devices  j  bat 
coats  of  arms  were  not  introduced  into  seals,  nor  in- 
de^  used  at  all  till  about  the  reign  of  Richard  I.  who 
brought  them  from  the  croisade  in  the  Holy  Land, 
where  thej  were  first  invented  and  painted  on  the  shields 
of  the  knights,  to  distinguish  the  variety  of  persons  of 
every  Christian  nation  who  resorted  thither,  and  who 
could  uot,  when  clad  in  complete  steel,  be  otherwise 
known  or  ascertained. 

This  neglect  of  signing,  and  resting  only  upon  the 
authenticity  of  seals,  remained  very  long  among  us^  for 
it  was  held  in  all  our  books,  that  sealing  alone  was  suf- 
ficient to  authenticate  a  deed  :  and  so  the  common  form 
of  attesting  deeds,  "  sealed  and  delivered,**^  continues  to 
tliis  day  ^  notwithstanding  the  statute  29  Car.  II.  c.  3. 
revives  tlte  Saxon  custom,  and  expressly  directs  the  sign- 
ing in  all  grants  of  lands  and  many  other  species  of 
deeds  :  in  which,  therefore,  signing  seems  to  be  now  as 
necessary  as  sealing,  though  it  hath  been  sometimes  held 
that  the  one  includes  the  other. 

The  king's  great  seal  is  that  whereby  all  patents, 
commissions,  warrants,  &c.  coming  down  from  the  king 
are  sealed  ;  the  keeping  whereof  is  in  the  hands  of  the 
lord  chancellor.  The  kingh  privy  seal  is  a  seal  that  is 
usually  first  set  to  grants  that  are  to  pass  the  great  seal. 

ScAL.     See  Keeper  of  the  Privy  Seal, 


]  SEA 

Seal  is  also  used  for  the  wax  or  lead,  and  the  im« 
pression  thereon  affixed  to  the  thing  sealed. 

An  amalgam  of  mercury  with  gold,  reduced  to  the 
consistence  of  butter,  by  straining  off  part  of  the  mer- 
cury through  leather,  has  been  recommended  as  a  pro- 
per material  for  taking  off  the  impression  of  seab  in  wax* 
In  this  state,  the  compound  scarcely  contains  one  part 
of  mercury  to  two  of  gold  \  yet  is  of  a  silver  whiteneaa, 
as  if  there  was  none  of  the  precious  metal  in  it.  In 
this  state  it  grows  soft  on  being  warmed  or  worked  be- 
tween the  fingers  \  and  is  therefore  proper  for  the  pur- 
pose above  mentioned,  but  is  not  superior  to  some  amal- 
gams made  with  the  inferior  metals,  as  is  well  known 
to  some  impostors,  who  have  sold  for  this  use  amalgams 
of  the  base  metals  as  curious  preparations  of  gold. 

Seal.    See  Phoca,  Mammalia  Index* 

SEALER,  an  officer  in  chancery  appointed  by  tb« 
lord  chancellor  or  keeper  of  the  great  seal,  to  seal  the 
writs  and  instruments  there  made  in  his  presence. 

SEALING,  in  Architecture^  tlie  fixing  a  piece  of 
wood  or  iron  in  a  wall  with  plaster,  mortar,  cement, 
lead,  or  other  solid  binding.  For  staples,  hinges,  and 
joints,  plaster  is  very  proper. 

SBALiNQ-fFax.    oec  Wax. 

SEAM,  or  Seme,  of  com,  is  a  measure  of  eight  bu- 
shels. 

Seam  of  Glass^  the  quantity  of  1 20  pounds,  or  24 
stones,  each  five  pounds  weight.  The  seam  of  wood  is 
an  horse-load  working. 

Seam,  in  mines,  ths  same  with  a  stratum  or  bed  ;  as 
a  seam  of  coal. 


Seal 
II 


SEAMANSHIP. 


BeftaiUon.  T^^  ^^^  v/xitd  we  express  that  noble  art,  or,  more 
^  purely,  the  qualifications  which  enable  a  man  to 
exercise  the  noble  art  of  working  a  ship.  A  seamak, 
in  the  language  of  the  profession,  is  not  merely  a  mari- 
ner or  labourer  on  board  a  ship,  but  a  man  who  under- 
stands the  structure  of  this  wonderful  machine,  and  eve- 
ry subordinate  part  of  its  mechanism,  so  as  to  enable  him 
to  employ  it  to  the  best  advantage  for  pushing  her  for- 
ward in  a  particular  direction,  and  for  avoiding  tbe  num- 
berless dangers  to  which  she  is  exposed  by  the  violence 
of  the  winds  and  waves.  He  also  knows  what  courses 
can  be  held  by  the  ship,  according  to  the  wind  that 
blows,  and  what  cannot,  and  which  of  these  is  most  con- 
ducive to  her  progress  in  her  intended  voyage ;  and  he 
must  be  able  to  perform  every  part  of  the  necessary  ope- 
ration with  his  own  hands.  As  the  seamen  express  it, 
he  must  be  able  to  "  hand,  reef,  and  steer.'' 
Imporunce  ^®  '^^  justified  in  calling  it  a  noble  art^  not  only  by 
of  iu  its  importance,  which  it  is  quite  needless  to  amplify  or 

embellish,  but  by  its  immense  extent  and  difficulty,  and 
the  prodigious  number  and  variety  of  principles  on  which 
it  is  founded— -all  of  which  must  be  possessed  in  such  a 
manner  that  they  shall  offer  themselves  without  reflec- 
tion in  an  instant,  otherwise  the  pretended  seamen  is  but 
a  lubber,  and  cannot  be  trusted  on  his  watch. 

The  art  is  practised  by  persons  without  what  we  call 
education^  and  in  the  humbler  walks  of  life,  and  there- 
fore it  suffers  in  the  estimation  of  the  careless  spectator. 


It  is  thought  little  of,  because  little  attention  is  paid 
to  it.  But  if  multiplicity,  variety,  and  intricacy  of 
principles,  and  a  systematic  knowledge  of  these  prin- 
ciples, intitle  any  art  to  thei  appellation  of  scientific  and 
liberal^  seamanship  claims  these  epitliets  in  an  eminent 
degree.  We  are  amused  with  the  pedantry  of  the  sea- 
man, which  appears  in  his  whole  language.  Indeed  it 
is  the  only  pedantry  that  amuses.  A  schohu',  a  soldier, 
a  lawyer,  nay,  even  the  elegant  courtier,  would  disgust 
us,  were  he  to  make  the  thousandth  part  ofthe  allusions 
to  his  profession  that  is  well  received  from  the  jolly  sea- 
man \  and  we  do  tlie  seaman  na  more  than  justice.  His 
profession  must  engross  his  whole  mind,  otherwise  he  can 
never  learn  it.  He  possesses  a  prodigious  deal  of  know- 
ledge \  but  the  honest  tar  cannot  tell  what  he  knows,  or 
rather  what  he  feels,  for  his  science  is  really  at  bis  fin- 
gers ends.  We  can  say  with  confidence,  that  if  a  per-  DilA^dty 
son  of  education,  versed  in  mechanics,  and  acquainted  ofthe  art, 
with  the  structure  of  a  ship,  were  to  observe  with  at- 
tention the  movements  which  are  made  on  board  a  first  or 
second  rate  ship  of  war  during  a  shifting  storm,  under 
the  direction  of  an  intelligent  officer,  he  would  be  rapt 
in  admiration. 

W  hat  a  pity  it  is,  that  an  art  so  important,  so  diffi- 
cult, and  so  intimately  connected  with  the  invariable 
laws  of  mechanical  nature,  should  be  so  held  by  its  pos- 
sessors, that  it  cannot  improve,  but  must  die  with  each 
individual.     Having  no  advantages  of  previous  educa* 
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tioDy  they  cannot  arrange  their  thoughts  ^  thej  can 
hardly  be  said  to  think.  They  can  far  less  express  or 
Gommanicate  to  others  the  intuitive  knowledge  which 
they  possess  y  and  their  art,  acquired  hy  habit  alone,  is 
little  different  from  an  instinct.  We  are  as  little  in- 
titled  to  expect  improvement  here  as  in  the  architec- 
ture of  the  bee  or  the  beaver.  The  species  (pardon 
the  allusion,  ye  generous  hearts  of  oak)  cannot  improve* 
Yet  a  ship  is  a  machine.  We  know  the  forces  which 
act  on  it,  and  we  know  the  results  of  its  construction—- 
all  these  are  as  fixed  as  the  laws  of  aootion.  What  hin- 
ders this  to  be  reduced  to  a  set  of  practical  maxims,  as 
well  founded  and  as  logically  deduced  as  the  working 
of  a  steam  engine  or  a  cotton  mill.  The  stoker  or  the 
spinner  acts  only  with  his  hands,  and  may  **  whistle  as 
he  works,  for  want  of  thought  ;**  but  the  mechanist,  the 
engineer,  thinks  for  him,  improver  his  machine,  and  di- 
rects him  to  a  better  practice.  May  not  the  rough  sea- 
roan  look  for  the  same  assistance ;  and  may  not  the  inge- 
nious speculatist  in  his  closet  unravel  the  intricate  thread 
of  mechanism  which  connects  all  the  manual  operations 
with  the  unchangeable  laws  of  nature,  and  both  furnish 
the  seaman  with  a  better  machine  and  direct  him  to  a 
more  dexterous  use  of  it  ? 

We  cannot  help  thinking  that  much  may  be  done  j 
nay,  we  may  say  that  much  has  been  done.    We  think 
highly  of  the  progressive  labours  of  Renaud,  Pitot,  Bon- 
guer,  Du  Hamel,  Groignard,  Bernoulli,  £uler,  Romrae, 
and  others  ^  and  are  both  surprised  and  sorry  that  Bri- 
tain has  contributed  so  little  in  these  attempts.     Gor- 
don is  the  only  one  of  our  countrymen  who  has  given 
a  professedly  scientific  treatise  on  a  small  branch  of  the 
subject.     The  government  of  France  has  always  been 
strongly  impressed  with  the  notion  of  great  improve- 
ments being  attained  by  systematic  stbdy  of  this  art  ^ 
and  we  are  indebted  to  the  endeavours  of  that  ingenious 
nation  for  any  thin?  of  practical  importance  that  has 
been  obtained.     M.  Bouguer  was  professor  of  hydro- 
logy at  one  of  the  marine  academies  of  France,  and 
was  enjoined,  as  part  of  his  duty,  to  compose  disserta- 
tions both  on  the  construction  and  the  working  of  ships. 
His  TraiU duNavire^  and  his  MancBUvre  des  Vaisseaux^ 
are  undoubtedly  very  valuable  performances :    So  are 
those  of  £uler  and  Bernoulli,  considered  as  mathemati- 
cal dissertations,  and  they  are  wonderful  works  of  ge» 
nius,  considered  as  the  productions  of  persons  who  hard- 
ly ever  saw  a  ship,  and  were  totaNy  unacquainted  with 
the  profession  of  a  seaman.  Iif  this  respect  Bouguer  had 
great  superiority,  having  always  lived  at  a  sea-port, 
and  having  made  many  very  long  voyages.     His  trea- 
tises therefore  are  infinitely  better  accommodated  to  the 
demands  of  the  seamen,  and  more  directly  instructive  \ 
but  still  the  author  is  more  a  mathematician  than  an  ar- 
tist, and  his  performance  is  intelligible  only  to  mathe- 
maticians.    It  is  true,  the  academical  education  of  the 
young  gentlemen  of  the  French  navy  is  such,  that  a 
great  number  of  them  may  acquire   the   preparatory 
knowledge  that  is  necessary  ;  and  we  are  weU  inform- 
ed that,  in  this  respect,  the  officers  of  the  British  navy 
are  greatly  inferior  to  them. 

But  this  very  circumstance  has  furnished  to  many 
persons  an  argument  against  the  utility  of  those  per- 
formances.    It  is  said,  **  that  notwithstanding  this  so- 
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are  greatly  inferior,  in  point  of  seamanship,  to  our  coun- 
trymen, who  have  not  a  page  in  their  language  to  in- 
struct them,  and  who  could  not  peruse  it  if  they  had  it,^' 
Nay,  so  little  do  the  French  themselves  seem  sensible 
of  the  advantage  of  these  publications,  that  no  person 
among  them  has  attempted  to  make  a  familiar  abridge- 
ment of  them,  wntten  in  a  way  fitted  to  attract  atten- 
tion )  and  they  still  remain  neglected  in  their  original 
abstruse  and  uninteresting  form. 

We  wish  that  we  could  give  a  satisfactory  answer  to 
this  observation.    It  is  just,  and  it  is  important.   These 
very  ingenious  and  learned  dissertations  are  by  no  means 
so  useful  as  we  should  expect.     They  are  large  books, 
and  appear  to  contain  much  \  and  as  their  plan  is  logical, 
it  seems  to  occupy  the  whole  subject,  and  therefore  to 
have  done  almost  all  that  can  be  done.    But,  alas  !  they 
have  only  opened  the  subject,  and  the  study  is  yet  in  its 
infancy.     The  whole  science  of  the  art  must  proceed 
on  the  knowledge  of  the  impulsions  of  the  wipd  and 
water.   These  are  the  forces  which  act  on  the  machine  ^ 
and  its  motions,  which  are  the  ultimatum  of  our  re- 
search, whether  as  an  end  to  be  obtained  or  as  a  thing 
to  be  prevented,  must  depend  .on  these  forces.     Now  it 
is  with  respect  to  this  fundamental  point  that  we  are        6 
as  yet  almost  totally  in  the  dark.    And  in  the  perform-  which  aie 
ances  of  M.  Bouguer,  as  also  in  those  of  the  other  au-  J^**"**"^- 
thors  we  have  named,  the  theory  of  these  forces,  by  J^i^^^j^ 
which  their  quantity  and  the  direction  of  their  action  rondamen. 
are  ascertained,  is  altogether  erroneous ;  and  its  results  tal  prin- 
deviate  so  enormously  from  what  is  observed  in  the  mo-^'^^'» 
tions  of  a  ship,  that  the  person  who  should  direct  tlie 
operations  on  shipboard,  in  conformity  to  the  maxims 
deducible  from  M.  Bouguer^s  propositions,  would  be 
baffled  in  most  of  his  attempts,  and  be  in  danger  of 
losing  the  ship.     The  whole  proceeds  on  the  supposed 
truth  of  that  theory  which  states  the  impulse  of  a  fluid 
to  he  in  the  proportion  of  the  square  of  the  sine  of  the 
angle  of  incidence  \  and  that  its  action  on  any  small 
portion,  such  as  a  square  foot  of  the  sails  or  hull,  is  the 
same  as  if  that  portion  were  detached  from  the  rest,  and 
were  exposed  single  and  alone,  to  the  wind  or  water  in 
the  same  angle.     But  we  have  shown,  in  the  article 
Resistance  of  Fluids^  both  from  theory  and  experi- 
ence, that  both  of  these  principles  are  erroneous,  and 
this  to  a  very  great  degree,  in  cases  which  occur  most 
frequently  in  practice,  that  is,  in  the  small  angles  of  in- 
clination.    When  the  wind  falls  nearly  perpendicular 
on  the  sails,  theory  is  not  very  erroneous :  but  in  these 
cases,  the  circumstances  of  the  ship's  situation  are  ge- 
nerally such  that  the  practice  is  easy,  occurring  almost 
without  thought  j  and  in  this  case,  too,  evea  consider- 
able deviations  from  the  very  best  practice  are  of  no 
great  moment.     The  interesting  case  is,  where  the  in- 
tended movement  requires  or  depends  upon  very  oblique 
actions  of  the  wind  on  the  sails,  and  its  practicability 
or  impracticability  depends  on  a  very  small  variation  of 
this  obliquity  ^  a  mistake  of  the  force,  either  as  to  in- 
tensity or  direction,  produces  a  mighty  effect  on  the  re- 
sulting motion.  This  is  the  case  in  sailing  to  windward  ^ 
the  most  important  of  all  the  general  problems  of  sea- 
manship.    The  trim  of  the  sails,  and  the  course  of  the 
ship,  so  as  to  gain  most  on  the  wind,  are  very  nice 


things  ^  that  is,  they  are  confined  within  very  narrow 
perior  mathematical  education,  and  the  possession  of    limits,  and  a  small  mistake  ^t^^<(ft%^^^^^  ^s^^^^^\.'^^^<& 
those  boasted  performances  of  M.  Bouguer,  the  French    «Secl«  T\\««mxi^  >>aacGk^^\akQ& V^T&aKK^  ^^^^^^^^c:^ 
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blems  of  tacking,  box-hauling,  wearing  after  lying  to  in 
a  storm,  &c. 

The  error  in  the  second  assertion  of  the  theory  is  still 
groiiter,  and  the  action  on  one  part  of  the  sail  or  hull  is 
so  greatly  modified  hy  its  action  on  another  adjoining 
part,  that  a  stay-sail  is  often  seen  hanging  like  a  loose 
rag,  although  there  is  nothing  between  it  and  the  wind  j 
and  this  merely  because  a  great  sail  in  its  neighbourhood 
sends  oiF  a  lateral  stream  of  wind,  which  completely 
hinders  the  wind  from  getting  at  it.     Till  the  theory  of 
the  action  of  fluids  be  established,  therefore,  we  cannot 
tell  what  are  tiie  forces  which  are  acting  on  every  point 
of  the  sail  and  hull :  Therefore  we  cannot  tell  either  the 
mean   intensity  or  direction  of  the  whole  force  which 
acts  on  any  particular  sail,  nor  the  intensity  and  mean 
direction  of  the  resistance  to  the  hull ;  circumstances 
absolutely  necessary  for  enabling  us  to  say  what  will  be 
their  energy  in  producing  a  rotation  round  any  particu- 
lar axis.     In  like  manner,  we  cannot,  by  such  a  com- 
putation, find  the  spontaneous  axis  of  conversion  (see 
Rotation),  or  the  velocity  of  such  conversion..  In 
short,  we  cannot  pronounce  with   tolerable  confidence 
^  priori  what  will  be  the  motions  in  any  case,  or  what 
dispositions  of  the  sails  will   produce  the  movement  we 
wish  to  perform.     Tlie  experienced  seamen  learns  by 
habit  the  general  effects  of  every  disposition  of  the  sails  5 
*^  and  though  his  knowledge  is  far  from  being  accurate, 
it  seldom  leads  him  into  any  very  blundering  operation. 
Perhaps  he  seldom  makes  the  best  adjustment  possible, 
but  seldomer  still  docs  he  deviate  verv  far  from  it ;  and 
in  the  most  general  and  important  problems,  such  as 
working  to  windward,   the  result  of  much  experience 
and  many  corrections  has  settled  a  trim  of  the  sails, 
which  is  certainly  not  far  from  the  truth,  but  (it  must 
be  acknowledged)  deviates  widely  and  uniformly  from 
the  theories  of  the  mathematician's  closet.    The  honest 
tar,  therefore,  must  be  indulged  in  his  joke  on  the  use- 
less labours  of  the  mathematician,  who  can  neither  hand, 
reef,  nor  steer. 

After  this  account  of  the  theoretical  performances  in 
the  art  of  seamanship,  and  what  we  have  said  in  another 
place  on  the  small  hopes  we  entertain  of  seeing  a  perfect 
theory  of  the  impulse  of  fluids,  it  will  not  be  expected 
7  that  we  enter  very  minutely  on  the  subject  in  this  place  y 

tlwu^h  use  „Qj.  jg  jt  our  intention.  But  let  it  be  observed,  that  the 
made  of  '^^^ry  is  defective  in  one  point  only  5  and  although  this 
them,  is  a  most  important  point,  and  the  errors  in  it  destroy 

the  conclusions  of  the  chief  propositions,  the  reasonings 
remain  in  full  force,  and  the  modus  operandi  1%  precisely 
such  as  is  stated  in  the  theory.  The  principles  of  the 
art  are  therefore  to  be  found  in  these  treatises  j  but  false 
inferences  have  been  drawn,  by  computing  from  errone- 
ous quantities.  The  rules  and  the  practice  of  the  com- 
putation, however,  are  still  beyond  controversy :  Nay, 
since  the  process  of  investI«fation  is  legitimate,  we  may 
make  use  of  it  in  order  to  discover  the  very  circumstance 
in  which  we  are  at  preaent  mistaken  :  for  by  converting 
the  proposition,  instead  of  finding  the  motions  by  means 
of  the  supposed  forcer-,  combined  with  the  known  me- 
chanism, we  may  discover  the  forces  by  means  of  this 
.8  mechanism  and  the  observed  motions. 

Dcftign  of  ^Yg  j.j,jjH  therefore  in  this  place  give  a  very  general 
view  of  the  movements  of  a  ship  under  sail,  showing 
how  they  are  produced  and  modified  by  the  action  of 
the  wind  on  her  sails,  the  water  on  her  rudder  and  oa 
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her  bows.  We  shall  not  attempt  a  precise  detemiiDa- 
tion  of  any  of  these  movements  \  but  we  shall  say  enough 
to  enable  the  curious  landsman  to  understand  how  this 
mighty  machine  is  managed  amidst  the  fury  of  the  winds 
and  waves  :  and,  what  is  more  to  our  wish,  we  hope  to 
enable  the  uninstructed  but  thinking  seaman  to  gene- 
ralise that  knowledge  which  be  possesses  \  to  class  his 
ideas,  and  give  them  a  sort  of  rational  system  \  and  even 
to  improve  his  practice,  by  making  him  sensible  of  the 
immediate  operation  of  every  thing  he  does,  and  in  what 
manner  it  contributes  to  produce  the  movement  which 
he  has  in  view. 

A  ship  may  be  considered  at  present  as  a  mass  of  inert  a  ship  con- 
matter  in  free  space,  at  liberty  to  move  in  every  direc-  sidered  •• 
tion,  according  to  the  forces  which  impel  or  resist  her  :  *°  ^'^ 
and  when  she  is  in  actual  motion,  id  the  direction  of  her  *^*?f^*"\ 
course,  we  may  still  consider  her  as  at  rest  in  absolute  nnisicd  bv 
space,  but  exposed  to  the  impulse  of  a  current  of  water  opposite 
moving  equally  fast  in  the  opposite  direction :  for  id  forces, 
both  cases  the  pressure  of  the  water  on  her  bows  is  the 
same  \  and  we  know  that  it  is  possible,  and  frequently 
happens  in  currents,  that  the  impulse  of  the  wind  on 
her  saih,  and  that  of  the  water  on  her  bows,  balance 
each  other  so  precise  ly,  that  she  not  only  does  not  stir 
from  the  place,   but  also  repiains  steadily  in  the  same 
position,  with  her  head  directed  to  the  same  point  of  the 
compass.     This  state  of  things  is  easily  conceived  by 
any  person  accustomed  to  consider  mechanical  subjects, 
and  every  seaman  of  experience  has  observed   it.     It 
is  of  importance  to  consider  it  in  this  point  of  vitw,  be- 
cause  it  gives  us  the  most  familiar  notion  of  the  man- 
ner in  which  these  forces  of  the  wind  and  water  are  set 
in  opposition,   and  made  to  balance  or  not  to  balance 
each  other  by  the  intervention  of  the  ship,  in  the  same 
manner  as  the  floods  and  the  weights  balance  each  other 
in  the  scales  hy  the  intervention  of  a  beam  or  steelyard. 

When  a  ship  proceeds  steadily  in  her  course,  without  Impale  ©f 
changing  her  rate  of  sailing,  or  varying  the  direction  of  tlie  wind 
her  head,  we  must  in  the  first  place  conceive  the  accu-®°  *^  >^'s 
mulatcd  impulses  of  the  wind  on  all  her  sails  as  precise- *?*P*****  J** 
ly  equal  and  directly  opposite  to  the  impulse  of  the  ^^'vf^tn  on^ 
ter  on  her  bows.     In  the  next  place,  because  the  ship  the  bows< 
does  not  change  the  direction  of  her  keel,  she  resembles 
the  balanced  steelyard,  in  which  the  energies  of  the  two 
weights,  which  tend  to  produce  rotations  in  opposite  di- 
rections, and  thus  to  change  the  position  of  the  beam, 
mutually  balance  each  other  round  the  fulcrum:  so  the 
energies  of  tbe  actions  of  the  wind  on  the  difi'erent  sails 
balance  the  energies  of  the  water  on  the  dilTerent  parts 
of  the  hull. 

The  seaman  has  two  principal  tasks  to  perform.  The 
first  is  to  keep  the  ship  steadily  in  that  course  which 
will  bring  her  farthest  on  in  the  line  of  her  intended 
voyage.     This   is  frequently  very  diilerent    from  that 
line,  and  the  choice  of  the  best  course  is  sometimes  a 
matter  of  considerable  difficulty.     It  is  sometimes  pos- Skill  of  tbe 
sibic  to  shape  the  course  precisely  along  the  line  of  tbe  seaman  dis- 
voyage;  and  yet  the  intelli^rent  seanian  knows  that  he^W^**  •". 
will  arrive  sooner,   or  with  greater  i-afety,  at  his  port,*  *P»"g«"* 
by  takinrz  a  diilerent  course  ;  because  he  will  giiin  more 
by  increasing  his  speed  than  he  loses   hy  increasing  the 
distance.     Some  principle  rau-t  direct  him  in  the  selec- 
tion of  this  course.  This  we  must  attempt  to  lay  before 
the  reader. 

Having  chosen  such  a  cour^ie  as  he  thinks  most  advan- 
tageous*. 
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tftgeous,  he  must  set  such  a  quantity  of  sail  as  the 
strength  of  the  wind  will  allow  him  to  carry  with  safety 
and  effect,  and  must  trim  the  sails  properly,  or  so  adjust 
their  positions  to  the  direction  of  the  wind,  that  they 
may  have  the  greatest  possible  tendency  to  impel  the 
ship  in  the  line  of  her  course,  and  to  keep  her  steadily 
in  that  direction. 

llis  other  task  is  to  produce  any  deviations  which  he 
sees  proper  from  the  present  course  of  the  ship  j  and  to 
produce  these  in  the  most  certain,  the  safest,  and  the 
most  expeditious  manner.  It  is  chiefly  in  this  movement 
that  the  mechanical  nature  of  a  ship  comes  into  view, 
and  it  is  here  that  the  superior  address  and  resource  of 
an  expert  seaman  is  to  be  perceived. 

Under  the  article  Sailing  some  notice  has  been 
taken  of  the  first  task  of  the  seaman,  and  it  was  there 
shown  how  a  ship,  after  having  taken  up  her  anchor 
and  fitted  her  -sails,  accelerates  her  motion,  by  degrees 
which  continually  diminish,  till  the  increasing  resistance 
of  the  water  becomes  precisely  equal  to  the  diminished 
impulse  of  the  wind,  and  then  the  motion  continues  uni- 
formly the  same  so  lon^  as  the  wind  continues  to  blow 
with  the  same  force  and  in  the  same  direction. 

It  is  perfectly  consonant  to  experience  that  the  im- 
pulse of  fluids  is  in  the  duplicate  ratio  of  the  relative 
velocity.  Let  it  be  supposed  that  when  water  moves 
one  foot  per  second,  its  perpendicular  pressure  or  im- 
pulse on  a  square  foot  is  m  pounds.  Then,  if  it  be 
moving  with  the  velocity  V  estimated  in  feet  per  second, 
its  perpendicular  impulse  on  a  surface  S,  containing  any 
number  of  square  feet,  must  be  m  SV*. 

In  like  manner,  the  impulse  of  air  on  the  same  sur- 
face may  be  represented  by  n  SV*j  and  the  proportion 
of  the  impulse  of  these  two  fluids  will  be  that  of  m  to  n* 
We  may  express  this  by  the  ratio  of  ^  to  i,  making 

m 

n      ^ 

loipolte  of  ^^'  Bougner's  computations  and  tables  are  on  the 
the  water  supposition  that  the.  impulse  of  sea-water  moving  one 
computed  foot  per  second  is  23  ounces  on  a  square  foot,  and  that 
m  ounces    jjjg  impulse  of  the  wind  is  the  same  when  it  blows  at 

Muarc  fo#t.  ^^®  ^*^®  ®^  ^4  ^®^'  ^^  second.  These  measures  are  all 
French.  They  by  no  means  agree  with  the  experi- 
ments of  others  ^  and  what  we  have  already  said,  when 
treating  of  the  Resistance  of  Fluids^  is  enough  to 
show  us  that  nothing  like  precise  measures  can  be  ex- 
pected. It  was  shown  as  the  result  of  a  rational  inves- 
tigation, and  confirmed  by  the  experiments  of  Buat 
and  others,  that  the  impulsions  and  resistances  at  the 
same  surface,  with  the  same  obliquity  of  incidence  and 
the  same  velocity  of  motien,  are  different  according  to 
the  form  and  situation  of  the  adjoining  parts.  Thus 
the  total  resistance  of  a  thin. board  is  greater  than  that 
of  a  long  prism,  having  this  board  for  its  front  or  bow, 
&c. 

We  are  greatly  at  a  loss  what  to  give  as  absolute 
measures  of  thes«  impulsions. 

I,  With  respect  to  water.  The  experiments  of  the 
French  academy  on  a  prism  two  feet  broad  and  deep^ 
and  four  feet  long,  indicate  a  resistance  of  0.973  pounds 
avoirdupois  to  a  square  foot,  moving  with  the  velocity 
of  one  foot  per  second  at  the  surface  of  still  water. 

Mr  Buat^s  experiments  on  a  square  foot  wholly  im- 
mersed in  a  stream  were  as  follow  : 
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A  square  foot  as  a  thin  plate        -         1,81  pounds. 
Ditto  as  the  front  of  a  box  one  foot 

long  ...         -         1,42 

Ditto  as  the  front  of  a  box  three  feet 

long  -  -  -         .         1,29 

The  resistance  of  sea- water  is  about  -Jj-  greater. 

2.  With  respect  to  air,  the  varieties  are  as  great.—* 
The  resistance  of  a  square  foot  to  air  moving  with  the 
velocity  of  one  foot  per  second  appears  from  Mr  llo- 
bins^s  experiments  on  16  square  inches  to  be  on  a 
square  foot  -  -  -         0,001596  pounds^    . 

Chevalier  Borda's  on  16  inches      0,001757 

on  81  inches      0,002042 
Mr  Rouse's  on  large  surfaces  0,002291 

Precise  measures  are  not  to  be  expected,  nor  are  they 
necessary  in  this  inquiry.  Here  we  are  chiefly  interest- 
ed in  their  proportions,  as  they  may  be  varied  by  their 
mode  of  action  in  the  different  circumstances  of  obliqui- 
ty and  velocity. 

We  begin  by  recurring  to  the  fundamental  proposi- 
tion concerning  the  impulse  of  fluids,  viz.  that  the  abso- 
lute pressure  is  always  in  a  direction  perpendicular  to 
the  impelled  surface,  whatever  may  be  the  direction  of        j. 
the  stream  of  fluid.     We  must  therefore  illustrate  the  Direct  im- 
doctrine,   by  always  supposing  a  flat  surface  of  sailP"'*®^^ 
stretched  on  a  yard,  which. can  be  braced  about  in  any^     '"J., 
direction,  and  giving  this  sail  such  a  position  and  such  {Jf/^*"  j,^"" 
an  extent  of  surface,  that  the  impulse  on  it  may  be  the  yard, 
same  both  as  to  direction  and  intensity  with  that  on 
the  real  sails.    Thus  the  consideration  is  greatly  simpli- 
fied.    The  direction  of  the  impulse  is  therefore  perpen- 
dic'jlar  to  the  yard.     Its  intensity  depends  on  the  ve- 
locity with  which  the  wind  meets  the  sail,  and  the  obli-- 
quity  of  its  stroke.     We  shall  adopt  the  constructions 
founded  on  the  common  doctrine,  that  the  impulse  is  as 
the  square  of  the  sine  of  the  inclination,  because  they 
are  simple  ^  whereas,  if  we  were  to  introduce  the  values    ~ 
of  the  oblique  impulses,  such  as  theybave  been  obser- 
ved  in  the  excellent  experiments  of  the  Academy  of 
Paris,  the  constructions  would  be  complicated  in  the 
extreme,  and  we  could  hardly  draw  any  consequencee 
which  would  be  intelligible  to  any  but  expert  mathema- 
ticians.   The  conclusions  will  be  erroneous,  not  in  kind 
but  in  quantity  only ;  and  we  shall  point  out  the  neces- 
sary corrections,  so  that  the  final  results  will  be  found 
not  very  different  from  real  observation. 

If  a  ship  were  a  round  cylindrical  body  like  a  flat  A  ship 
tub,  floating  on  its  bottom,  and  fitted  witif  a  mast  and  coii)|)ared 
sail  in  the  centre,  she  would  always  Fail  in  the  direction^®  *"  ^^ 
perpendicular  to  the  yard.     This  is  evident.  .  But  she    "^  ****** 
is  an  oblong  body,  and  may  be  compared  to  a  chest, 
whose  length  greatly  exceeds  its  breadth.     She  is  so 
shaped,  that  a  moderate  force  will  push  her  through 
the  water  with  the'  head  or  stern  foremost  ^  but  it  re- 
quires a  very  great  force  to  push  her  sidewise  with  the 
same  velocity.     A  fine  sailing  ship  of  war  will  require 
about  1 2  times  as  much  force  to  push  her  sidewise  as 
to  push  her  head  foremost.  In  this  respect  therefore  she 
will  very  much  resemble  a  chest  whose  length  is  1 2  times 
its  breadth  ;  and   whatever  be  the  proportion  of  these 
resistances  in  different  ships,  we  may  always  substitute 
a  box  which  shall  have  the  same  resistances  beadwise 
and  sidewise. 

Let  EFGH  ^^^,  \r^\i^  >^^  V^^YLss^xA  %r.oCx^ssi  ^ 
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Plate     snch  a  box,  and  AB  its  middle  line,  and  C  its  centre. 
occc&xziz.  In  whatever  direction  this  box  may  chance  to  move,  the 
^S'  <       direction  of  the  whole  resistance  on  its  two  sides  will 
pass  through  C.  For  as  tbe  whole  stream  has  one  incli- 
nation to  the  side  £F,  the  equivalent  of  the  equal  im- 
pulses  on  every  part  will  be  in  a  line  perpendicular  to 
,       the  middle  of  £F«   For  the  same  reason,  it  will  be  in  a 
line  perpendicular  to  the  middle  of  FG.     These  per- 
pendiculars must  cross  in  C.     Suppose  a  mast  erected 
1^       at  C,  and  YC  y  to  be  a  yard  hoisted  on  it  carrying  a 
Makes  lee-  sail.     Let  the  yard  be  first  conceived  as  braced  right 
way  when  athwart  at  right  angles  to  the  keel,  as  represented  by 
diiS*'*bL^'^'     Then,  whatever  be  the  direction  of  the  wind 
fore^the       abaft  this  sail,  it  will  impel  the  vessel  in  the  direction 
wind.  CB.     But  if  the  sail  has  the  oblique  position  Y  y,  the 

impulse  will  be  in  the  direction  CD  perpendicular  to 
CY,  and  will  both  push  the  vessel  ahead  and  sidewise  : 
For  the  impulse  CD  is  equivalent  to  the  two  impulses 
CK  and  CI  (the  sides  of  a  rectangle  of  which  CD  is 
the  diagonal).  The  force  CI  pushes  the  vessel  ahead, 
and  CK  pushes  her  sidewise.  She  must  therefore  take 
some  intermediate  direction  a  5,  such  that  the  resistance 
of  the-  water  to  the  plane  FG  is  to  its  resistance  to  the 
plane  £F  as  CI  to  CK. 

The  angle  b  CB  between  the  real  coorse  and  the  di- 
rection of  the  head  is  called  the  Leeway  ^  and  in  the 
course  of  this  dissertation  we  shall  express  it  by  the 
symbol  x.  It  evidently  depends  on  the  shape  of  tbe 
vessel  and  on  the  position  of  the  yard.  An  accurate 
knowledge  of  the  quantity  of  leeway,  corresponding  to 
different  circumstances  of  obliquity  of  impulse,  extent  of 
surface,  &c.  is  of  the  utmost  importance  in  the  practice 
of  navigation  }  and  even  an  -approximation  is  valuable. 
The  subject  is  so  very  difficult  that  this  must  content  ns 
^^  for  the  present. 
How  to  Lg^  V  be  the  velocity  of  the  ship  in  the  direction 

q^tiu  of  ^  *»  »n^  ^^^  *^®  surfaces  FG  and  FE  be  called  A'  and 
leeway.  B'.  Then  the  resistance  to  the  lateral  motion  is 
m  V'xB'Xsine*,  6.CB,  and  that  to  the  direct  motion 
iswVxA'XsineS  ACK,  or  i»yxA'xcos.«  6CB. 
Therefore  these  resistances  are  in  the  proportion  of 
B'xsine*,  x  to  A'Xcos.*,  x  (representing  the  angle  of 
leeway  b  CB  by  the  symbol  x). 

Therefore   we  have   CI  :  CK,  or  CI  :  IDzzA'. 

Sine    X 
co8,*a? :  B'-  sine  *s,  =  A' :  B'  • r~=  A  :  B  •  tan- 
cos.  ■  X 

gent  *J?. 

Let  the  angle  YCB,  to  which  the  yard  is  braced 
np,  be  called  the  THiM  of  the  sails,  and  expressed  by 
the  symbol  b.  This  is  the  complement  of  the  angle 
DCL  Now  CI  :  ID  =  rad.  :  tan.  DCI,  =1  :  tan. 
DCI,=:i  :  cotan.  b.  Therefore  we  have  finally  i  :  co- 
tan.  teA'  :  B'  •  tan.'x,  and  A'  •  cotan.  6=:B'  •  tan- 

A 
gent*x,  and  tan.*«=^cot.  b.    This  equation  evi- 

,  dently  ascertains  the  mutual  relation  between  the  trim 
of  the  sails  and  tbe  leeway  in  every  case  where  we  can 
tell  the  proportion  between  the  resistances  to  the  direct 
and  broadside  motions  of  the  ship,  and  where  this  pro- 
portion does  not  change  by  tbe  obliquity  of  the  course. 
Thus,  suppose  the  yard  braced  up  to  an  angle  of  30^ 
with  the  keel.  Then  cotan.  30®=  ii732  very  nearly. 
Suppose  also  that  the  resistance  sidewise  is  1 2  times 
greater  than  the  resistance   faeadwise.      This   gives 


leewf^T) 
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A'  =  I  and  B'  =  X2«    Therefore  x«732  s  12  X  taiH 

gent  *  jr,  and  tangent*  /r^--^^^,  =0|X4434f  <^°d  tan. 

4^=0,3799,  and  x=:20^  48',  very  nearly  two  points  of 
leeway. 

This  computation,  or  rather  tbe  equation  which  gives 
room  for  it,  supposes  the  resistances  proportional  to  tbe 
squares  of  the  sines  of  incidence.  The  experiments  of 
the  Academy  of  Paris,  of  which  an  abstract  is  given 
in  the  article  Resistjsce  of  F/uidSy  show  that  this 
supposition  is  not  far  from  the  truth  when  the  angle  of 
incidence  is  great  In  the  present  case  the  angle  of  in* 
cidence  on  the  front  FG  is  about  70°,  and  the  experi- 
ments just  now  mentioned  show  that  the  real  resistances 
exceed  the  theoretical  ones  only  ttv  But  tbe  angle 
of  incidence  on  £F  is  only  20^  48'.  ExperimenI 
shows  that  in  this  inclination  the  resistance  is  almost 
quadruple  of  the  theoretical  resistances.  Therefore  tbe 
lateral  resistance  is  assumed  much  too  small  in  the  pre- 
sent instance.  Therefore  a  much  smaller  leeway  will 
suffice  for  producing  a  lateral  resistance  which  will  ba» 
lance  the  lateral  impulse  CK,  arising  from  the  obliquity 
of  the  sail,  viz.  30°.  The  matter  of  fact  is,  that  a  pret- 
ty good  sailing  ship,  with  her  sails  braced  to  this  angle 
at  a  medium,  will  not  make  above  five  or  six  degrees 
leeway  in  smooth  water  and  easy  weather ;  and  yet  in 
this  situation  the  hull  and  rigging  present  a  very  great 
surface  to  the  wind,  in  the  most  improper  positions,  eo 
as  to  have  a  very  great  effect  in  increasing  her  leeway. 
And  if  we  compute  the  resistances  for  this  leeway  of 
six  degrees  by  the  actual  experiments  of  the  French  A- 
cademy  on  the  angle,  we  shall  find  the  result  not  far 
from  the  truth  ;  that  is  the  direct  and  lateral  resistances 
will  be  nearly  in  the  proportion  of  CI  to  ID. 

It  results  from  this  view  of  the  matter,  that  the  lee- 
way is  in  general  much  smaller  than  what  the  usual  theo* 
ry  assigns.  ^ 

We  also  see,  that  according  to  whatever  law  tbe  re-  which  de- 
sistances  change  by  a  change  of  inclination,  the  leeway  psnds  on 
remains  the  same  while  the  trim  of  the  sails  is  the  same.  Jj*  ***■  ^^ 
The  leeway  depends  only  on  the  direction  of  the  im«  ***^ 
pulse  of  the  wind  ;  and  this  depends  solely  on  the  posi- 
tion of  the  sails  with  respect  to  tbe  keel,  whatever  may 
be  the  direction  of  the  wind.  This  is  a  very  important 
observation,  and  will  be  frequently  referred  to  in  the 
progress  of  the  present  investigation.  Note,  however, 
that  we  are  here  considering  only  tbe  action  on  the  sails, 
and  on  the  same  sails.  We  are  not  considering  the  ac- 
tion of  the  wind  on  the  hull  and  rigging.  This  may  be 
very  considerable  j  and  it  is  always  in  a  lee  direction, 
and  augments  the  leeway  j  and  its  influence  must  be  so 
much  the  more  sensible  as  it  bears  a  greater  proportion 
to  the  impulse  on  the  sails.  A  ship  under  courses,  or 
close-reefed  topsails  and  courses,  must  make  more  leeway 
than  when  under  all  her  canvass  trimmed,  to  the  same 
angle.  But  to  introduce  this  additional  cause  of  devia- 
tion here  would  render  the  investigation  too  complicated 
to  be  of  any  use.  ,g 

This  doctrine  will  be  considerably  illustrated  hy  at- JUartiation 
tending  to  the  manner  in  which  a  lighter  is  tracked  a-  ^  thb  doc* 
long  a  canal,  or  swings  to  its  anchor  in  a  stream.    The  ^'^^  ^^ 
track  rope  is  made  fast  to  some  staple  or  bolt  £  on  the  ^^^ 
deck  (fig.  2.),  and  is  passed  between  two  of  the  timber-  Fig.  s. 
heads  of  the  bow  D,  and  laid  hold  of  at  F  on  shore. 
The  men  or  cattle  walk  along  the  path  FG,  the  rope 

keeps 
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keeps  cxtcndei!  in  the  cVircctlons  DF,  and  the  lighter  ar- 
ranges itself  in  an  oblique  position  AB,  and  is  thus 
-  dragged  along  in  the  direction  a  b^  parallel  to  the  side 
of  the  canal.  Or,  if  the  cfanal  has  a  current  in  the  op- 
posite direction  b  a,  the  lighter  may  be  kept  steady  in 
its  place  by  the  rope  DF  made  fast  to  a  post  at  F.^  In 
this  case,  it  is  always  observed,  that  the  lighter  swings 
in  a  position  AB,  which  is  oblique  to  the  stream  a  b. 
Now  the  force  which  retains  it  in  this  position,  and 
which  precisely  balances  the  action  of  the  stream,  is  cer- 
tainly exerted  in  the  direction  DF  j  and  the  lighter 
would  be  held  in  the  same  manner  if  the  rope  were 
made  fast  at  C  amidship,  without  any  dependence  on  the 
timberheads  at  D  \  and  it  would  be  held  in  the  same 
position,  if,  instead  of  the  single  rope  CF,  it  were  riding 
by  two  ropes  CG  and  CH,  of  which  CH  is  in  a  direc- 
tion right  ahead,  but  oblique  to  the  stream,  and  the 
other  CG  is  perpendicular  to  CH  or  AB.  And,  draw- 
ing DI  and  DK  perpendicular  to  AB  and  CG,  the 
strain  on  the  rope  CH  is  to  that  on  the  rope  CG  as  CI 
to  CK.  The  action  of  the  rope  in  these  cases  is  pre- 
oUely  analogous  to  that  of  the  sail  y  Y  -,  and  the 
obliquity  of  the  keel  to  the  direction  of  the  motion,  or 
to  the  direction  of  the  stream,  is  analogous  to  the  lee- 
'  way.  All  this  must  be  evident  to  any  person  accustom- 
j  ed  to  mechanical  disquisitions. 

Od  iDodeb       ^  "lost  important  use  may  be  made  of  this  illustra- 

Aod  tlon.     If  an  accurate  model  be  made  of  a  ship,  and  if 

it  be  placed  in  a  stream  of  water,  and  ridden  in  this 
manner  by  a  rope  made  fast  at  any  point  D  of  the  bow, 
it  will  arrange  itself  in  some  determined  position  AB. 
There  will  be  a  certain  obliquity  to  the  stream,  mea» 
sured  by  the  angle  B  o  6  ,*  and  there  will  be  a  corre- 
sponding obliquity  of  the  rope,  measured  by  the  angle 
FOB.  Let  y  CY  be  perpendicular  to  CF.  Then  CY 
will  be  the  position  of  the  yard,  or  trim  of  the  sails  cor- 
responding to  the  leeway  o  CB.  Then,  if  we  shift  the  • 
rope  to  a  point  of  the  bow  distant  from  D  by  a  small 
quantity,  we  shall  obtain  a  new  position  of  the  ship, 
both  with  respect  to  the  stream  and  rope ;  and  in  this 
way  may  be  obtained  the  relation  between  the  position 
of  the  sails  and  the  leeway,  independent  of  all  theory, 
and  susceptible  of  great  accuracy  \  and  this  may  be 
done  with  a  variety  of  models  suited  to  the  most  usual 
so        forms  of  ships. 

on  ihipiu  In  farther  thinking  on  this  sullject,  we  are  persuaded 

that  these  experiments,  instead  of  being  made  on  mo- 
dels, may  with  equal  ease  he  made  on  a  ship  of  any  size. . 

^'  >  Let  the  ship  ride  in  a  stream  at  a  mooring  D  (fig.  3.) 
by  means  of  a  short  hawser  BCD  from  her  bow,  hav- 
ing a  spring  AC  on  it  carried  out  from  her  quarter. 
She  will  swing  to  her  moi)rings,  till  she  ranges  herself 
in  a  certain  position  AB  with  respect  to  the  direction 
a  &  of  the  stream  'y  and  the  direction  of  the  hawser  DC 
will  point  to  some  point  £  of  the  line  of  the  keel.  Now, 
it  is  plain  to  any  person  acquainted  with  mechanical  dis- 
quisitions, that  the  deviation  BE  ^  is  precisely  the  lee- 
way that  the  ship  will  make  when  the  average  position 
of  the  sails  is  that  of  tlie  line  G£H  perpendicular  to 
£D^  at  least  this  will  give  the  leeway  which  is  produ- 
ced by  the  sails  alone.  By  heaving  on  the  spring,  the 
knot  C  may  be  brought  into  any  other  position  we  please  \ 
and  for  every  new  position  of  the  knot  the  ship  will  take 
a  new  position  with  respect  to  the  stream  »od  to  the  haw* 
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ser.  And  we  persist  in  saying,  that  more  information 
will  be  got  by  thin  train  of  experiments  than  from  any 
mathematical  theory :  for  all  the  theories  of  the  impulses 
of  fluids  must  proceed  on  physical  postulates  with  respect 
to  the  motions  of  the  filaments,  which  are  exceedingly 
conjectural.  21 

And  it  must  now  he  farther  observed,  that  the  sub-^hc  com- 
stitution  which  we  have  made  of  an  oblong  parallelopi- P*"?°"  **' 
ped  for  a  ship,  although  well  suited  to  give  us  clear  "o-an  oUomr 
tions  of  the  subject,  is  of  small  use  in  practice :  for  it  is  bodj  is 
next  to  impossible  (even  granting  the  theory  of  oblique  only  me- 
impulsions)  to  make  this  substitution.     A  ship  is  of  a^^'  *®  8*^* 
form  which  is  not  reducible  to  equations^  and  therefore y*"*^ 
the  action  of  the  water  on  her  bow  or  broadside  can  only  |]|e  subject 
be  had  by  a  most  laborious  and  intricate  calculation  for 
almost  every  square  foot  of  its  surface.     (See  Bezout^s 
Cours  de  Mathem.  vol.  v.  p.  72,  &c.)*     And  this  must 
be  di£ferent  for  every  ship.     But,  which  is  more  un- 
lucky, when  we  have  got  a  parallelepiped  which  will 
have  the  same  proportion  of  direct  and  lateral  resistance 
for  a  particular  angle  of  leeway,  it  will  not  answer  for 
another  leeway  of  the  same  ship  \  for  when  the  leeway 
changes,  the  figure  actually  exposed  to  the  action  of  the 
water  changes  also.     When  the  leeway  is  increased, 
more  of  the  lee-quarter  is  acted  on  by  the  water,  and  a 
part  of  the  weather-bow  is  now  removed  from  its  action. 
Another  parallelepiped  must  therefore  be  discovered, 
whose  resistances  shall  suit  this  new  position  of  the  keel 
with  respect  to  the  real  course  of  the  ship. 

We  therefore  beg  leave  to  recommend  this  train  of 
experiments  to  the  notice  of  the  Association  for  the- 
Improvement  of  Naval  Architecture  as  a  very  . 
promising  method  for  ascertaining  this  important  point. 
And  we  proceed,  in  the  next  place,  to  ascertain  the  re- 
lation between  the  velocity  of  the  ship  and  that  of  the 
wind,  modified  as  they  may  be  by  the  trim  of  the  sails 
and  the  obliquity  of  the  impulse.  ^^ 

.  Let  AB  (fig.  4,  5,  and  6.)  represent  the  horizontal  The  rek- 
section  of  a  ship.   In  place  of  all  the  drawing  sails,  that  ^^^  be- 
is,  the  sails  which  are  really  filled,  we  can  always  substi-  ^^|JJ^"*i  j 
tute  one  sail  of  equal  extent,  trimmed  to  the  same  angle  the  ship 
with  the  keel.     This  being  supposed  attached  to  the  and  wind 
yard  DCD,  let  this  yard  be  first  of  all  at  fight  angles  aseertain- 
to  the  keel,  as  represented  in  fig.  4.     Let  the  wind  ^ 
blow  in  the  direction  WC,  and  let  CE  (in  the  direction    ''*  ^* 
WC  continued)  represent  the  velocity  V  of  the  wind. 
Let  CF  be  the  velocity  v  of  the  ship.     It  must  also  be 
in  the  direction  of  the  ship's  motion,  because  when  the 
sail  is  at  right  angles  to  the  keel,  the  absolute  impulse 
on  the  liail  is  in  the  direction  of  the  keel,  and  there  is 
no  lateral  impulse,  and  consequently  no  leeway.   Draw 
^F,  and  complete  the  parallelogram  CF£  e^  producing 
€  C  through  the  centre  of  tlie  yard  to  u;.    Then  w  C 
will  be  the  relative  or  apparent  direction  of  the  wind, 
and  C  e  or  F£  will  be  its  apparent  or  relative  velocity  : 
For  if  the  line  C  e  be  carried  along  CF,  keeping  always 
parallel  to  its  first  position,  and  if  a  particle  of  air  move 
uniformly  along  C£  (a  £xed  line  in  absolute  apace)  in 
the  same  time,  this  particle  will  always  be  found  in  that 
point  of  C£  where  it  is  intersected  at  that  instant  by 
the  moving  line  C }  so  that  if  C  ^  were  a  tube,  the  par- 
ticle of  air,  which  really  moves  in  the  line  C£,  would 
always  be  found  in  the  tube  C  e.    While  C£  is  the  real 
direction  of  the  wind,  G^  will  be  tk^  y^^^"^  ^  ^^'^ 


So 
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Vade  at  tlie  mast  head,  which  will  therefore  mark  the 
apparent  direction  of  the  wind,  or  its  motion  relative  to 
the  moving  ship. 

We  roaj  conceive  this  in  another  way.  Suppose  a 
6annon-shot  fired  in  the  direction  C  £  at  the  passing  ship, 
and  that  it  passes  through  the  mast  at  C  with  the  velo- 
city of  the  wind.  It  will  not  pass  through  the  ofT-side 
of  the  ship  at  P,  in  the  line  C  £ :  for  while  the  shot 
moves  from  C  to  P,  the  point  P  has  gone  forward,  and 
the  point  p  is  now  in  the  place  where  P  was  when  the 
shot  passed  through  the  mast.  The  shot  will  therefore 
pass  through  the  ship's  side  in  thd^  point  /?,  and  a  per- 
son on  board  seeing  it  pass  through  C  and  p  will  say 
that  its  motion  was  in  the  line  C  p. 
When  a  Thus  it  happens,  that  when  a  ship  is  in  motion  the 

ship  is  in  apparent  direction  of  the  wind  is  always  ahead  of  its 
motion  the  j^al  direction.  The  line  wQ  is  always  found  within 
apparent  ^j^^  angle  WCB.  It  is  easy  to  see  from  the  construc- 
Uie  wind  ^^^^^  that  the  difference  between  the  real  and  apparent 
is  always  directions  of  the -wind  is  so  much  the  more  remarkable 
different  as  the  velocity  of  the  ship  is  greater  :  For  the  angle 
^^^^^  WCti;  or  ECr  depends  on  the  magnitude  of  E<?  or 
liQn^  CF,  in  proportion  to  CE.     Persons  not  much  accus- 

tomed to  attend  to  these  matters  are  apt  to  think  all  at- 
tention to  this  difference  to  be  nothing  but  affectation 
of  nicety.     They  have  no  notion  that  the  velocity  of  a 
ship  can  have  any  sensible  proportion  to  that  of  the 
tvind.     "  Swift  as  the  wind"  is  a  proverbial  expres- 
sion \  yet  the  velocity  of  a  ship  always  bears  a  very  sen- 
sible proportion  to  that  of  the  wind,  and  even  very  fre- 
•    ^uently  exceeds  it.     We  may  form  a  pretty  exact  no- 
tion  of  the  velocity  of  the  wind  by  observing  the  sha- 
dows of  the  summer  clouds  flying  along  the  face  of  a. 
country,  and  it  may  be  very  well  measured  by  this  me- 
thod.   The  motion  of  such  clouds  cannot  be  very  difler- 
ent  from  that  of  the  air  below  \  and  when  the  pressure 
of  the  wind  on  a  flat  surface,  while  blowing  with  a  ve- 
locity measured  in  this  way,  is  compared  with  its  pres- 
sure when  its  velocity  is  measured  by  more  ^unexcep- 
tionable methods,  they  are  found  to  agiee  with  all  de- 
sirable accuracy.     Now  observations  of  this  kind,  fre- 
quently repeated,  show  that  what  we  call  a  pleasant 
brisk  gale  blows  at  the  rate  of  about  lO  miles  an  hour, 
nr  about  15  feet  in  a  second,  and  exerts  a  pressure  of 
half  a  pound  on  a  square  foot.     Mr  Smeaton  has  fre- 
quently observed  the  sails  of  a  windmill,  driven  by  such 
a  wind,  moving  faster,  nay  much  faster,  towards  their 
extremities,  so  that  the  sail,  instead  of  being  pressed  to 
'    the  frames  on  the  arms,  was  taken  aback,  and  flutter- 
:    ing  on  them.     Nay,  we  know  that  a  good  ship,  with 
kll  her  sails  set  and  the  wind  on  the  beam,  will  in  such 
a  situation  sail  above  ten  knots  an  hour  in  smooth  wai- 
ter.  There  is' an  observation  made  by  every  experienced 
aeaman,  which  shows  this  difference  between  the  real  and 
apparent  directions  of  the  wind  very  distinctly.    When 
a  ship  that  is  sailing  briskly  with  the  wind  on  the  beam 
tacks  about,*  and  then  sails  equally  well  on  the  other 
tack,  the  wind  always  appears  to  have  shifted  and  come 
more  ahead.     This  is  familiar  to  all  seamen.    The  sea- 
man judges  of  the  direction  of  the  wind  by  the  position 
of  the  ship's  vanes.    Suppose  the  ship  sailing  due  west  on 
the  starboard  tack,  with  the  wind  apparently  N.  N.  W. 
the  vane  pointing  S.  S.  £.     If  the  ship  put  about,  and 
stands  due  east  on  the  larboard  tack,  the  vane  will  be 
fotind  no  longer  to  point  S.  S.  £.  but  perhaps  S.  S.  W.  the 


windiippearingN.N.E.anJ  the  stiip  must  be  nearly  clo^e* 
hauled  in  order  to  make  an  cast  course.  The  wind  ap- 
pears to  have  shifted  four  points.  If  the  ship  tacks 
again,  the  wind  returns  to  its  old  quartc  r.  We  have  ^ 
often  observed  a  greater  diflVrence  than  this.  The  c«-  Obccrva- 
Itbrated  astrojiomcr  Dr  Bradley,  taking  the  amusement  tioa  of  Or 
of  sailing  in  a  pinnace  on  the  river  Thames,  observed  ^^'•T  °" 
this,  and  wsis  surprised  at  it,  imagining  that  the  change*^*"  ^*^ 
of  wind  was  owing  to  the  approaching  to  or  retirin|; 
from  the  shore.  The  boatmen  told  him  that  it  always 
li-appcned  at  sra,  and  explained  it  to  him  in  the  best 
manner  th^y  were  able.  The  explanation  struck  him, 
and  set  him  a  musing  on  an  astronomical  phenomeoon 
which  he  hud  been  puzxled  by  for  sotne  years,  md 
which  he  called  THE  A DF.R ration  or  THE  FIXED 
»TARS.  Every  star  ehangcs  its  place  a  small  matter 
for  half  a  year,  and  retnrns  to  it  at  the  completion  of 
the  year.  He  compared  the  stream  of  light  from  the 
star  to  the  wind,  and  the  telescope  of  the  astronomer  to 
the  ship^s  vane,  while  the  earth  was  like  the  ship,  mo- 
ving in  opposite  directions  when  in  the  opposite  points 
of  its  orbit.  The  telescope  must  always  be  pointed  a- 
head  of  the  real  direction  of  the  star,  in  the  same  man- 
ner as  the  vane  is  always  in  a  direction  ahead  of  the 
wind  \  and  thus  he  ascertained  the  progressive  motion 
of  light,  and  discoverer!  the  proportion  of  its  velocity 
to  the  velocity  of  the  earth  in  its  orbit,  by  observing 
the  deviation  which  was  necessarily  given  to  the  tele* 
scope.  Observing  that  the  ligbt  sliifled  its  direction 
about  40'',  he  concluded  its  velocity  to  be  about  11,000 
times  greater  than  that  of  the  earth ;  just  as  the  intelli- 
gent seamen  would  conclude  from  this  apparent  shifting 
of  the  wind,  that  the  velocity  of  the  wind  is  about 
triple  that  of  the  ship.  This  is  indeed  (he  best  method 
for  discovering  the  velocity  of  the  wind.  Let  the  di- 
rection of  the  vane  at  the  mast-head  be  very  accurately 
noticed  on  both  tacks,  and  let  the  velocity  of  the  ship 
be  also  accurately  measured.  The  angle  between  tlie 
directions  of  the  ship^s  head  on  these  difl'erent  tacks  be* 
ing  halved,  will  give  the  real  direction  of  the  wind, 
which  must  be  compared  with  the  position  of  the  vane 
in  order  to  determine' the  angle  contained  between  th« 
real  and  apparent  directions  of  the  wind  or  the  angle 
£Cr;  or  half  of  the  observed  shifting  of  the  wind  will 
show  the  inclination  of  its  true  and  apparent  directions. 
This  being  found,  the  proportion  of  £C  to  FC  (fig.  6.) 
is  easily  measured. 

We  have  been  very  particular  on  this  point,  because 
since  the  mutual  actions  of  bodies  depend  on  their  rela- 
tive motions  only,  we  should  make  prodigious  mistakes 
if  we  estimated  the  action  of  the  wind  by  its  real  direc- 
tion and  velocity,  when  they  diQer  so  much  from  the 
relative  or  apparent.  15 

W^e  now  resume  the  investigation  of  the  velocity  of  Velocuv 
the  ship  (fig.  4.)»  having  its  sails  at  right  angles  to  the  °|,*  '*?*P 
keel,  and  the  wind  blowing  in  the  direction  and  with  ^j^^  ^^^^ 
the  velocity  CK,  while  the  ship  proceeds  in  the  direc-at  right 
tion  of  the  keel  with  the  velocity  CF.     Produce  £«, angles  v> 
which  is  parallel  to  BC,  till  it  meet  the  yard  in  g^  and^^  ^ttL 
draw  FG  perpendicular  to  Fg*.     Let  a  represent  the 
angle  WCD,  contained  between  the  sail   and  the  real 
direction  of  the  wind,  and  let  b  be  the  angle  of  trim 
DCB.    C£  the  velocity  of  the  wind  was  expressed  bj 
V,  and  CF  the  velocity  of  the  ship  by  v. 

The  absolute  impulse  on  the  sail  is  (by  the  usual 

theory 
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iLeory)  pro|^rtional  to  the  sqafttfe  of  the  relative  ▼clo- 
city«  and  to  the  square  of  the  sioe  of  the  angle  of  inci- 
dence ;  that  ie,  to  F£*  X  sin.'icrCD.  Now  the 
angle  GF£  stir  CD,  and  £G  10  equal  to  FExsio. 
GFE  'j  and  EG  is  equal  to  Eg^gG.  But  £^=: 
EC  X  sin.  EC^,  =  V  X  sin.  a  ;  and  g  GsCF,  szv. 
Therefore  EG  ^  V  X  sin*  0— v,  and  the  impulse  » 

proportional  to  V  X  sin.  a— v*.  If  S  represent  the  sur? 
face  of  the  sail,  the  impulse,  in  pounds,  will  be  f»  S  ( V  x 
•in.  a— «)•. 

Let  4-  he  the  surface  which,  when  it  meets  the  wa- 
ter perpendicularly  with  the  velocity  v,  will  sustain  the 
«ame  pressure  or  resistance  which  the  hows  of  the  ship 
actually  meets  with.  This  impulse,  in  pounds,  will  be 
m  A  v'.  Therefore,  because  we  ate  considering  the 
8hip*s  motion  as  in  a  state  of  uniformity,  the  two  pres- 
sures balance  each  other ;  and  therefore  »  A  t^zsn  S  (V 

X  sin,  i>— v)*,  and  — Av*  =  S  (V  x  sin.  a  —  v)*  } 

therefore  V  ^VAXv=\/SxVxsiD.a— t;v^,and 
—  s/^Xi^Xsin.g^^  Vxsin.  g _.  V x sin,  a 

We  see,  in  the  first  place,  that  the  velocity  of  the 
ship  is  {cateris  paribus)  proportional  to  the  velocity  of 
the  wind,  and  to  the  sine  of  its  incidence  on  the  sail 
jointly ;  for  while  the  surface  of  the  sail  S  and  the 
equivalent  surface  for  the  bow  remains  the  same,  v  in- 
creases or  diminishes  at  the  same  rate  with  V  •  sin.  <r.— 
When  the  wind  is  right  astern,  the  sine  of  a  is  unity, 

and  then  the  ship's  velocity  is 


t;=: 


J 


tn  A 


iiS 


+  '• 


Note,  that  the  denominator  of  this  fraction  is  a  com- 
mon number  \  for  m  and  n  are  numbers,  and  A  and  S 

being  quantities  of  one  kind,   .^  is  also  a  number. 

It  must  also  he  carefully  attended  to,  that  S  express- 
es a  quantity  of  sail  actually  receiving  wind  with  the 
inclination  a.  It  will  not  always  be  true,  therefore, 
that  the  velocity  will  increase  as  the  wind  is  more  abaft, 
because  some  sails  will  then  becalm  others.  This  ob- 
'servation  is  not,  however,  of  great  importance  ;  for  it 
is  very  unusual  to  pot  a  ship  in  the  situation  considered 
hitherto  \  that  is,  with  the  yards  square,  unless  she  be 
right  before  the  wind. 

If  we  would  discover  the  relation  between  the  velo- 
city and  the  quantity  of  sail  in  this  simple  case  of  the 

V 

wind  right  aft,  observe  that  the  equation  t;=r-  . 

gives  us  ^  — 5-t;+  vzrV,  and 

fiS 


ywA         - 


and  — T^t;"=V — 1;»,  and 


and  because 


A  apd  tn  and  A  are  constant  quantities,  S  is  propor* 

V* 

tional  to  Y^ r^,  or  the  surface  of  sail  is  proportional 

to  the  square  of  the  ship^s  velocity  directly,  and  to  the 

square  of  the  relative  velocity  inversely.     Thus,  if  a 
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ship  be  sailing  with  one»eighth  of  the  vefbcity  of  the 
wind,  and  we  would  have  her  sail  with  one  fourth  of  it, 
we  must  quadruple  tbe  sail.  This  is  more  easily  seen 
in  another  way.  The  velocity  of  the  ship  is  proportional 
to  the  velocity  of  the  wind  ',  and  therefore  the  relative 
velocity  is  also  proportional  to  that  of  the  wind,  and  the 
impulse  of  the  wind  is  as  the  square  of  the  relative  ve- 
loioity.  Therefore,  in  order  to  mcrease  the  relative  ve- 
locity by  an  increase  of  sail  only,  we  must  make  this 
increase  of  sail  in  the  duplicate  proportion  of  the  increase 
of  velocity. 

Let  us,  in  the  next  place,  consider  the  motion  of  w 
ship  whose  sails  stand  oblique  to  the  keel.  ^^ 

The  construction  for  thi^t  purpose  differs  a  little  fromltr  velocity 
the  former,  because,  when  the  sails  are  trimmed  to  any  ^l>«n  ^^^ 
oblique  position  DCB  (fig.  5.  and  6.),  there  must  be  a  '^^1^  ^^ 
deviation  from  the  direction  of  the  keel,  or  a  leeway  the  keel.^ 
BC  b.   Call  this  s.   Let  CF  be  the  velocity  of  tbe  ship.  Fig.  5.  an^ 
Draw,  as  before,  £  g  perpendicular  to  the  yard,  and  ^' 
FG  perpendicular  to  Eg*;  also  draw  FIX  perpendicu^ 
lar  to  the  yard  :  then,  as  before,  £G,  which  is  in  the 
subduplicate  ratio  of  the  impulse  on  the  sail,  is  equal  to 
Eg"—- Gg".     Now  Kg  is,  as  before,  sVxsin.  a,  and 
Gg-  is  equal  to  FH,  which  is  =:CFxsin.  FCH,  or  = 

vxsin.  (6-f-^)*  Therefore  we  have  tlie  impulse  =1/7 S 
(V  •  sin.  o— V  •  sin.  (A-J-*)", 

This  expression  of  the  impulse  is  perfectly  similar  to 
that  in  the  former  case,  its  only  difference  consisting  in 

the  subductive  part,  which  is  here  vXsin.  b-^-x  instead 
of  V.  But  it  expresses  the  same  thing  as  before,  viz* 
the  diminution  of  the  impulse.  The  impulse  being  rec- 
koned solely  in  the  direction  perpendicular  to  the  sail, 
it  is  diminished  solely  by  the  sail  withdrawing  itself  in 
that  direction  from  the  wind  j  and  as  g-  £  may  he  con- 
sidered as  the  real  impnUive  motion  of  the  wind,  G£ 
must  be  considered  as  the  relative  and  effective  impul- 
sive motion.  The  impulse  would  have  been  the  same 
had  the  ship  been  at  rest,  and  had  the  wind  met  it  pei> 
pendicularly  with  the  velocity  G£.  ^^ 

We  must  now  show  the  connection  between  this  im-  ConncC' 
pulse  and  tbe  motion  of  the  ship.     The  sail,  and  con-  ^on  be- 
sequently  the  ship,  is  pressed  by  the  wind  in  the  direc- f '*'*^"  ^® 
tion  CI  perpendicular  to  the  sail  or  yard  with  the  force  Iin5",^^»  • 
which  we  have  just  now  determined.    This  (in  the  state  ^f  ^ji^  ^j^j^ 
of  uniform  motion)  most  be  equal  and  opposite  to  the 
action  of  the  water.     Draw  IL  at  right  angles  to  the    ■ 
keel.     The  impulse  in  the  direction  CI  (which  we  may 
measure  by  CI)  is  equivalent  to  the  impulses  CL  and 
LL     By  the  first  the  ship  is  impelled  right  forward, 
und  by  the  second  she  is  driven  sidewise.     Therefore 
we  must  have  a  leeway,  and  a  lateral  as  well  as  a  dii-ect 
resistance.     We  suppose  the  form  nf  the  ship  to  he 
known,  and  therefore  the  proportion  is  known,  or  disco- 
verable, between  the  direct  and  lateral  resistances  cor- 
responding to  every  angle  x  of  leeway.     Let  A  be  the 
surface  whose  perpendicular  resistance  is  equal  to  the  di- 
rect resistance  of  the  ship  corresponding  to  the  leeway 
»,  that  is,  whose  resistance  is  equal  to  tbe  resistance  real- 
ly felt  by  the  ship^s  bows  in  the  direction  of  the  keel 
when  she  is  sailing  with  this  leeway  \  and  let  B  in  like 
manner  be  tbe  surface  whose  perpendicular  resistance  is 
equal  to  the  actual  resistance  (o  the  ship's  motion  in  tlie 
direction  LI,  perpendicular  to  the  keel.     (N.  B.  This 
is  not  equivalent  to  A  and  B'  adapted  to  the  rectangular 
box,  but  to  A'  •  COS."  x  and  B'  •  %x«i*  ^T^.   N^v  Vv^^ 


8a 


therefore  A  :  B=CL  :  LI,  and  LI=. 
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CLB 


A 


Also, 


^cause  CI==^/07+Ll%  we  have  A  :  ^A*  +  B» 


=CL  :  CI,  and  CIz= 


_clVa'+b 


.  The  resistance 


in  the  direction  LC  is  properly  measured  By  mAt;*,  as 
has  been  already  observed.    Therefore  the  resistance  in 

the  direction  IC  must  be  expressed  by  »ii^A*«t-B'|  t^*  ; 

or  (making  C  the  surface  which  is  equal  to  /^A*+BV 
and  which  will  therefore  have  the  same  perpendicular 
resistance  to  the  water  having  the  velocity  v)  it  may  b^ 
expressed  by  m  C  v*. 

Therefore,  because  tliere  Is  an  equilibrium  between 
the  impulse  and  resistance,  we  have  m  C  v*^n  S  (V  * 


m 


sin.  o— t;  •  sin .  A  -|-  jr  )*  and  —  Ct;*,  or  y  C  t)*=:  S  (V*  sin. 


« — vsin.  A+or)*,  and  v^gr  v^C  t;=VS(V  *sitt.a— i;* 

iv/  S  •  V  •  sin.  a 


sin.  &-|-n). 
Therefore  v  =: 


Y^ ^  v^  C  4"  V  ^' "*'•  ^+* 
V  •  Bin.  a  ^ Sin,  a 

—  ITc  i^ZZ. 


^g^-—+B\n.6+x, 


Important 
con&equcn. 
CCS  dcda- 
ccd  from 
the  fore- 
jroing  theO' 
rem. 


Observe  that  the  quantity  which  is  the  coefficient 
of  V  in  this  equation  is  a  common  number^  for  sin.  a 
is  a  number,  being  a  decimal  fraction  of  the  radius  i. 

Sin.  b-^'S  is  also  a  number,  for  the  same  reason.  And 
since  m  and  n  were  numbers  of  pounds,  —  or  q  is  a 

common  number.     And  because  C  and  S  are  surfaces, 

C 

or  quantities  of  one  kind,  ~  is  also  a  common  num- 

o 

ber. 

This  is  the'simplest  expression  that  we  can  think  of 

for  the  velocity  acquired  by  the  ship,  though  it  must 

be   acknowledged  to  be  too  complex   to  be   of  very 

prompt  use.     Its  complication  arises  from  the  necessity 

of  introducing  the  leeway  s.     This  affects  the  whole  of 

the  denominator  *,  for  the  surface  C  depends  on  it,  be. 

cause  C  is=:^A'-{-B*,  and  A  and  B  are  analogous  to 
A'  COS.*  X  and  B'  sin.*  x. 

But  we  can  deduce  some  important  consequences 
from  til  is  theorem. 

While  the  surface  S  of  the  sail  actually  filled  by  the 
wind  remains  the  same,  and  the  angle  DCH,  which  in 
future  we  shall  call  the  Trim  of  the  sails,  also  remains 
the  same,  both  the  leeway  .r  and  the  substituted  surface 
C  remains  the  same.  The  denominator  is  therefore  con- 
stant y  and  the  velocity  of  the  ship  is  proportional  to 
iy/  S  •  V  •  sin.  a  ;  that  is,  directly  as  the  velocity  of  the 
wind,  directly  as  the  absolute  inclination  of  the  wind  to 
,  the  yard,  and  directly  as  the  square  root  of  the  surface 
of  the  sails. 

We  also  learn  from  the  construction  of  the  figure  that 
FG  parallel  to  the  yard  cuts  CE  in  a  given  ratio.  For 
CF  is  in  a  constant  ratio  to  E  g,  a^  has  been  just  now 
demonstrated.  And  the  angle  DCF  is  constant.  There- 
fore CF  •  sin.  bf  or  FH  or  G^,  is  proportional  to  E  g, 
atid  OC  to  EC,  or  EC  is  cut  in  one  proportion,  what- 
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ever  may  be  the  angle  ECD,  so  loDg  M  the  angle  DCF 
18  constant. 

We  also  see  that  it  is  very  possible  for  the  velocity 
of  the  ship  on  an  oblique  course  to  exceed  that  of 
the  wind.     Tbk  will  be  the  case  when   the  number 


sin.  a 


q'r-  +  *in.6+af 


exceeds  unity,  or  when  sin.  a  U 


/C        .     

greater  than  v  9''o  -ff  Wkkb-J^x.    Now  this  may  easily 


be  by  sufGcicntly  enlarging  8  and  diminishing  b^r. 
It  is  indeed  frequently  seen  in  fine  sailers  with  all  their 
sails  set  and  dm  hauled  too  near  the  wind. 

We  remarked  above  that  the  angle  of  leeway  x  af- 
fects the  whole  denominator  of  the  fraction  which  ex- 
presses the  velocity.  Let  it  be  observed  that  the  angle 
ICL  is  the  complement  of  LCD*  or  of  6.  Therefore, 
CL  :  LI,  or  A  :  B^i  :  tan.  ICL,  =:i  :  coL  6,  and 
B=  A  *  cotan.  b.  Now  A  is  equivalent  to  A'  *  cos.  V, 
and  thus  b  becomes  a  function  of  x,     C  is  evidently  so, 

being  i^A*+B".  Therefore  before  the  value  of  this 
fraction  can  be  obtained,  we  must  be  able  to  compute, 
by  our  knowledge  of  the  form  of  the  ship,  the  value  of 
A  for  every  angle  x  of  leeway.  This  can  be  done  only 
by  resolving  her  bows  into  a  great  number  of  elemen- 
tary planes,  and  computing  the  impulses  on  each  and 
adding  them  into  one  sum.  The  computation  is  of  im- 
mense labour,  as  may  be  seen  by  one  example  given  by 
Bouguer.  When  the  leeway  is  but  small,  not  exceed- 
ing ten  degrees,  the  substitution  of  the  rectangular  prism 
of  one  determined  form  is  abundantly  exact  for  all  lee- 
ways contained  within  this  limit )  and  we  shall  soon  see 
reason  for  being  contented  with  this  approximation.  We 
may  now  make  use  of  the  formula  expressing  the  velo- 
city for  solving  the  chief  problems  in  this  part  of  the 
seaman^s  task. 

And  first  let  it  be  required  to  determine  the  best  post-  Pf^i^f^^  r 
tion  of  the  sail  for  standing  on  a  given  course  a  &,  To  deter- 
when  C£  the  direction  and  velocity  of  the  wind,  and  its  mine  the 
angle  with  the  course  WCF,  are  given.     This  problem  ^*^  V^' 
has  exercised  the  talents  of  the  mathematicians  ^^^.t^J^  «L. 
since  the  days  of  Newton.  In  the  article  Pneumatics  ^t^jn^i,. 
we  gave  the  solution  of  one   very  nearly  related  to  it,  on  a  fiTca 
namely,  to  determine  the  position   of  the  sail  which  <^^°i'*^ 
would  produce  the  frreatest  impulsion  in  the  direction  of  ?      .. 
the  course,     ihe  solution  was,  to  place  the  yard  CUin^Q^  TeJoc^ 
such  a  position  that  the  tangent  of  the  angle  FCD  may  ty  of  the 
be  one  half  of  the  tangent  oif  tlie  angle  DC  W.     This  ^ind  and 
will  indeed  be  the  best  position  of  the  sail  for  beginning  *^*  T'^ 
the  motion  ^  but  as  soon  as  the  ship  begins  to  move  ^n^^^y^^^^ 
the  direction  CF,  the  effective  impulse  of  the  wind  isgiyen. 
diminished,  and  also  its  inclination  to  the  sail.     The 
angle  DC  w  diminishes  continually  as  the  ship  accele- 
rates -y  for  CF  is  now  accompanied  by  its  equal  e  £, 
and  by  an  angle  EC  e  or  WC  w.     CF  increases,  and 
the  impulse  on   the  sail  diminishes,  till  an  equilibrium 
obtains  between  the  resistance  of  the  water  and  tlie  im- 
pulse of  the  wind.     The  impulse  is  now  measured  by 
CE'Xsin."  eCD  instead  of  CE'xsin.*  FCD,  that  is, 
by  EG*  instead  of  E  g^. 

This  introduction  of  the  relative  motion  of  the  wind 
renders  the  actual  soluliun  of  the  problem  extremely 

difficult. 
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difficult.  It  is  very  easily  expressed  geometrically : 
Divide  the  angle  w  CF  in  such  a  roanner  that  the  tan- 
gent of  DCF  may  he  half  of  the  tangent  ef  DCti^,  and 
the  prohlem  may  be  ^obstructed  geometricaily  as  f<4* 
lows. 

liet  WCF  (fig.  7.)  be  the  angle  between  the  sail  and 
covne.  Round  the  centre  C  describe  thecircle  \V  DFY ; 
produce  WC  to  Q,  sa  that  CQ=:  |VVC,  and  draw  QY 
parallel  to  CF  cutting  the  circle  in  Y  ;  bisect  the  arch 
WY  in  D,  and  draw  DC.  DC  is  the  proper  position 
of  the  yard. 

Draw  the  chord  WY,  cutting  CD  in  V  and  CF  in 
T ;  draw  the  tangent  FD  cutting  CF  in  8  and  CY 
inR. 

It  is  evident  that  WY,  PR,  are  both  perpendicular 
^0  CD,  and  are  biiectrd  in  V  and  D  *,  therefore  (by 
Teason  of  the  paralleU  QY,  CF)  4  :  3=QW  :  CVV, 
=YW  :  TVV,  =:RP  ;  SP.  Therefore  PD  :  PwS=2  :  3, 
and  PD  :  I>S=:2  :  1.  Q.  E.  D.  But  this  division 
-cannot  be  made  to  the  best  advantage  till  the  Hhip  has 
•attained  its  greatest  velocity,  and  the  angle  <i;  CF  has 
been  produced. 

We  must  consider  all  the  three  angles,  o,  6,  and  at,  as 
variable  in  the  equation  which  expresses  the  value  of  t;, 
and  we  must  make  the  fluxion  of  this  equation  z^  o; 
then,  by  jneans  of  the  equation  B  =  A*  cotan.  6,  we 

a  • 

must  obtain  the  value  of  b  and  of  b  in  terms  of  .rand  x. 
With  respect  to  a,  ob8«*i*ve,  that  if  we  make  the  angle 
WCFzr/>,  we  have/)=fl+A-f-af ;  and  p  being  a  con- 

'fltant  quantity,  we  have  0-|-^-f-Ar:=:o.     Subntituting  for 

09  6,  a  and  &,  their  values  in  terms  of  .r  and  a:,  in  the 
fluxionary  equation  r=  o,  we  readily  obtain  x,  and  then 
tf  and  6,  which  solves  the  problem. 

Let  it  be  required,  in  the  next  place,  to  determine 
the  course  and  tlie  trim  of  the  sails  most  proper  for  ply- 
ing to  windward. 

In  fig.  6.  draw  FP  perpendicular  to  WC.  CF  is  the 
4'o°deter.*'^  motion  of  the  ship ;  but  it  is  only  by  the  motion  PC 
nine  the  ^^^t  she  gains  to  windward.  Now  CP  is  =r  CF  X 
eouneand  cosin«  WCF,  or  1;  *  co»in»  (<'-^6-h^)'  "^^^^  must  be 
trim  of  the  rendered  a  maximum,  as  follow.H. 

*"!***  l^y  means  of  the  equation  which  expresses  the  value 
^IjiniptM  ^^  ^  ^^^  ^^^  equation  Bz=A*  cotan.  ^,  wc  exterminate 
wiadwanL  the  quantities  v  and  b  ;  we  then  take  the  fluxion  of  the 
quantity  into  which  the  expres^on  v  *  cos.  {a^b-\-x) 
is  changed  by  this  operation.  Making  this  fluxion  =0, 
we  get  the  equation  which  must  solve  the  problem. 
This  equation  will  contain  the  two  variable  quantities 
a  and  »  with  their  fluxions  ;  then  make  the  coeflicient 

of  pe  equal  to  o,  also  the  coefficient  of  a  equal  to  o.    This 
will  give  two  equations  which  will  determine  o  and  jr, 
31        and  from  this  we  get  6=r/i-— a— -.r. 
Problem  Should  it  be  required,  in  the  third  place,  to  find  the 

111.  To  de  \^^x.  course  and  trim  of  the  sails  for  getting  away  from 
1^™*  »  given  line  of  coast  CM  (fig.  6.),  the  process  perfectly 
and  trim  or'^^^"'bles  this  last,  which  is  in  fact  getting  away  from 
the  tiiilt  for  a  line  of  coast  which  makes  a  right  au^le  with  the  wind, 
getting  a-   Therefore,  in  place  of  the  angle  WXF,  we  must  subi»ti- 

r*w!!ir  *"'*  ^"^  *"^**  WCMztWCF.    Call  this  angle  e.    Wc 

]inc  of  must  make  v  *  cos.  (^ez±za:±^bzi:zx)  a^maximum.     The 

•oait.  analytical  process  is  the  same  as  the  former,  only  e  is 

3>  here  a  constant  quantity. 

Obtenra-  These  are  the  three  principal  problems  which  can  be 

preceding  solved  by.  means  of  the  knowledge  that  we  have  obtaino 
problems. 
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ed  of  the  motion  of  the  ship  when  impelled  by  an  ob- 
lique sail,  and  therefore  making  leeway  *,  and  they  may 
be  considered  as  an  abstract  of  this  part  of  M.  Bouguer*8 
work.     We  have  only  pointed  out  the  process  for  this 
solution,  and  have  even  omitted  some  things  taken  no- 
tice of  by  M.  Bezout  in  his  very  elegant  compendium. 
Our  reasons  will  appear  as  we  go  on.  I'he  learned  read- 
er will  readily  see  the  extreme  difficulty  of  the  subject, 
and  the  immense  calculations  which  are  necessary  even 
in  the  simplest  casex,  and  will  grant  that  it  is  out  of  the 
power  of  any  but  an  expert  analys^t  to  derive  any  use 
from  them  ^  but  the  mathcmatirian  can  calculate  tablet 
for  the-  use  of  the  practical  seaman.  Thus  he  can  calcu- 
late the  best  position  oft  he  sails  for  advancing  in  a  course 
'  90**  from   \\\e  wind,   ar.d  the  velocity   in  that  course  ;         33 
then  for  85°,  8c%  75°,  &c.     M.  Buuguer  has  given  a^;^^;^^ 
table  o<  this  kind  \   but  to  avoid  (he  immense  difficulty  for  findiofr 
of  the  procetiii,  he  ha^  adapted  it  to  the  apparent  direc-the  btvt 
tion  of  the  wind.     We  have  inserted  a  few  of  his  num-P*^**'""  o^ 
hers,  suited  to  such  cases  us  can  be  of  service,  namely,  ^^  ***     ^"^ 
whtn  all   the  sails  draw,  or  none  stand  in  the  way  of  j„  ,,„. 
others.     Column   iMt  is  the  appaifnt  angle  of  the  wind  coarke* 
and  course  'y  column  2d  is  the  corresponding  angle  of 
the  sails  and  keel ;  and  column  3d  is  the  apparent  angla 
of  the  sails  and  wind. 
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In  all  these  numbers  we  have  the  tangent  of  w  CD 
double  of  the  tangent  of  DCF. 

But  this  is  really  doing  but  little  for    the  seaman.  Inutility  of 
The  apparent  direction  of  the  wind  is  unknown  to  hlmt^l>f<^<^ealctt- 
till  the  ship  is  sailing  with  uniform  velocity  ;  and  he  Js**^®**- 
still  uninformed  as  to  the  leeway.  It  Ik,  hoW(^rer,  of  ser- 
vice  to  him  to  know,  for  instance,  that  when  the  angle 
of  the  vanes  and  yards  is  ^6  degrees,  the  yard  should  be 
bract'd  up  to  37**  30'  &c. 

But  here  occurs  a  new  difficulty.     By  the  construc- 
tion of  a  square-rigged  ship  it  is  impossible  to  give  the 
yards  that  Inclination  to  the  keel  which  the  calculation 
requires.    Few  ships  can  have  their  yards  braced  up  to 
37^  30' ;  and  yet  this  is  required  in  order  to  have  an  in- 
cidence of  56*,  and.  to  hold  a  course  94**  25'  from  the 
apparent  direction  of  the  wind,   that  Is,  with  the  wind 
apparently  4*  25'  abaft  the  beam.     A  good  sailing  ship 
in  this  position  may  acquire  a  velocity  even  exceeding 
that  of  the  wind.     Lft  us  suppose  It  only  one  half  of 
this  velocity.     We  shall  find  that  the  angle  WC  mj  is  in 
this  case  alMiut  29°,  and  the  ship  Is  nearly  going  i  23^ 
from  the  wind,  with  the  wind  almost  perpendicular  to 
the  sail  \  therefote  this  utmost  bracing  up  of  the  sails  is 
only  giving  them  the  position  suited  to  a  wind  broad  oa 
the  quarter.     It  is  impossible  therefore  to  comply  with 
the  demand  of  the  matliemntician,  and  the  seaman  must 
be  contented  to  employ  a  less  favourable  disposition  of 
his  sails  in  all  cases  where  his  course  does  not  lie  at 
least  eleven  points  from  the  wiu4% 
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Let  us  see  whether  this  restrictioHy  Amtng  from  ne- 

rcesc^ity,  leaves  any  thing  in  «ur  choice,  and  makes  one 

•coarse  prefenible  to  another.     We  see  that  there  ave  a 

jiroiUgioQs  number  of  coorses,  aud  these  the  most  usual 

«nd  the  most  important,  which  we  must  hold  with  one 

trim  of  the  sails;  in  rparticular,  sailing  with  the  wiad  on 

the  beam,  and  all  cases  of  plying  to  windward,  must  be 

performed  with  this  unfavourable  trim  of  the  sails.   We 

«re  certain  that  the  smaller  we  make  the  angle  of  inci* 

dence,  real  or  apparent,  the  smaller  will  be  the  Telocity 

lof  (be  ship ;  but  it  may  happen  that  we  shall  gain  more 

fo  windward,  or  get  sooner  away  from  a  ke-coast,  or 

any  object  of  danger,  by  sailing  slowly  on  one  course 

than  by  sailing  quickly  on  anothel*. 

We  have  seen  that  whiie  the  trim  of  the  sails  remains 
the  same,  the  leeway  and  the  angle  of  the  yard  and 
course  remains  the  same,  and  that  the  velocity  of  the 
ship  is  as  tlie  sine  of  tbe  angle  of  real  incidence,  that 
IB,  as  the  sine  of  the  angle  of  the  sail  and  the  real  di* 
Vevtion  of  the  wind. 

Let  the  ship  AB  (fig.  8.)  hold  tbe  course  CF,  with 
the  wind  blowing  in  the  direction  WC,  and  having  her 
yards  DCD  braced  up  to  the  smallest  angle  BCD 
which  tbe  rigging  can  admit.  Let  CF  be  to  CE  as 
the  vdocity  of  tbe  ship  to  the  velocity  of  the  wind; 
join  F£  and  draw  C  w  parallel  to  £F ;  it  is  evident 
that  FE  is  the  relative  motion  of  the  wind,  and  w  CD 
is  the  relative  incidence  on  the  sail.  Draw  FO  parallel 
to  the  yard  DC,  and  describe  a  circle  through  the  points 
COF;  then  we  say  that  if  the  ship,  with  tbe  same  wind 
and  the  same  trim  of  the  same  drawing  sails,  be  made  to 
sail  on  any  other  course  CJl  her  velocity  along  CF  is 
to  the  velocity  along  Cy  as  CF  is  to  C/;  or,  in  other 
words,  the  ship  will  employ  the  san-ie  time  in  going  from 
C  to  any  point  of  the  circumference  CFO. 

Join/O.  Then,  because  the  angles  CFO,  cfO  are 
on  the  same  choid  CO,  they  are  equal,  andyO  is  pa- 
rallel todCdf  the  new  position  of  the  yard  correspond- 
ing to  the  new  position  of  the  keel  a  6,. making  the 
angle  d  C  &=DCB.  Also,  by  the  nature  of  the  circle, 
the  line  CF  is  to  Cy  as  the  sine  of  the  angle  CFO  to 
the  sine  of  tbe  angle  COy,  that  is  (on  account  of  the 
parallels  CD,  OF  and  C  d,  O/),  as  the  sine  of  WCD 
to  the  sine  of  WC  d.  But  when  the  trim  of  the  sails 
remains  the  same,  the  velocity  of  the  ship  is  as  tbe  sine 
of  the  angle  of  the  sail  with  the  direction  of  the  wind ; 
Uierefore  CF  is  to  C /*as  the  velocity  on  CF  to  that  on 
Cy^  and  tbe  proposition  is  demonstrated. 

Let  it  now  be  required  to  determine  the  best  course 

for  avoiding  a  rock  R  lying  in  the  direction  CB,  or  for 

best  coone  ^yitbdrawing  as  fast  as  possible  from  a  line  of  coast  PQ« 

Si Vwk  I^raw  CM  through  R,  or  parallel  to  PQ,  and  let  m  be 

the  middle  of  the  arch  C  m  M.     It  is  plain  that  m  is 

the  most  remote  from  CM  of  any  point  of  the  arch 

C  m  M,  and  therefore  the  ship  will  recede  farther  from 

^the  coast  PQ  in  any  given  lime  by  holding  the  course 

C  m  than  by  any  other  course. 

This  course  is  easilv  determined;  for  the  ar^h  C  in  M 
:z:^6d^^  (arch  CO  +  arch  OM),  and  the  arch  CO 
is  the  measure  of  twice  tbe  angle  CFQ,  or  twice  the 

angle  DCB,  or  twice  ^^'^i  ^^  ^^  *^^  ^^  °>^^ 
sures  twiee  the  angle  ECM. 

Tlius,  suppose  the  sharpest  possible  trim  of  the  sails 
to  be  35®,  and  the  observed  angle  ECM  to  be  70°; 
then  CO4-OM  is  70*4-1^40^  or  ^lo^    This  being  ta- 
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ken  from  360*,  leaves  150*,  «f  whioh  the  halT  Mmib 
75^  and  the  angle  MC  as  is  37^^  30'.  This  added  tm 
ECM  makes  EC  an  107*  30^,  leaving  WC  109=72®  30", 
and  the  ship  auist  hold  a  conrse  making  an  angle  of 
72®  30'  with  the  real  direction  of  the  wind,  and  WCD 
wUl  be  37^30'. 

This  supposes  no  leeway.  Bnt  if  we  know  that  un- 
der all  the  sail  whioh  the  ship  can  carry  with  safety  and 
advantage  she  makea  5  degrees  of  leeway,  the  angle 
DC  as  of  the  sail  and  course,  or  ^-f"*^*  ^  4^^"  Then 
CO+OM=220^,  which  being  taken  £rom  360*  leaves 
140^,  of  which  the  half  is  70%  :=M  m,  and  the  angle 
MC  m  r=  35*,  and  EC  m  =r  105°,  and  WC  m  =r  75^ 
and  the  ship  must  lie  with  her  head  70°  from  the  wind, 
making  5  degrees  of  leeway,  and  tiM  angle  WCD  ia 

Tlie  general  rule  for  the  position  of  tlie  ship  is,  tAmt 
the  One  on  9hipboard  which  bisects  the  angle  b+x  mtay 
ako  bisect  the  angle  WCM,  or  make  the  angle  between 
the  course  and  the  line  fron  which  we  wish  to  withdraw 
equal  to  the  angle  between  the  sail  and  tbe  real  direc- 
tion of  the  wind. 

It  is  plain  that  this  pnblem  includes  that  of  plyingcon^anst^ 
to  windward.  We  have  only  to  suppose  ECM  to  be 
90^  i  then,  taking  our  example  in  the  same  ship,  with 
the  same  trim  and  the  same  leeway,  we  have  b+s^z^o^. 
This  taken  from  90°  leaves  50^  and  WC  iy=90— 25=: 
6 St  ^^^  tlic  ship^s  head  must  lie  60^  from  the  wind,  and 
the  yard  must  be  25*^  from  it. 

It  must  be  observed  here,  that  it  is  not  always  eligi*  , 
hie  to  select  the  course  which  will  remove  the  sbip  fast- 
est from  the  given  line  CM ;  it  may  he  more  prudent 
to  remove  firom  it  more  securely  though  more  slowly* 
In  such  cases  the  procedure  is  very  simple,  viz.  to  shape 
the  course  as  near  the  wind  as  is  po^<tible. 

The  reader  will  also  easily  see  that  the  propriety  of 
these  practices  is  confined  to  those  courses  only  where 
tbe  practicable  trim  of  the  sails  is  not  sufficiently  sharp* 
Wbenever  the  course  lies  ho  far  from  the  wind  that  it  la 
possible  to  make  the  tangent  of  tlie  apparent  angle  of 
the  wind  and  sail  double  the  tangent  of  the  sail  and 
course,  it  should  be  done. 

These  are  the  chief  practical  conseqoences  which  canx^^^djaii. 
he  deduced  from  the  theory.     But  we  should  consider  B^nt  of  the 
how  far  this  adjustment  of  the  sails  and  course  can  be  «^'ls  "fV^ 
performed.     And  here  occur  difficulties  so  great  as  to'f^J^^^* 
make  it  almost  impracticable.    We  have  always  •"Ppo-p^^^oiMs. 
sed  the  position  of  the  surface  of  the  sail  to  he  distinctly 
observable  and  measurable ;  but  this  can  hardly  be  af* 
firmed  even  with  respect  to  a  sail  stretched  on  a  yard. 
Here  we  supposed  the  surface  of  the  sail  to  have  the 
same  inclination  to  the  keel  that  the  yaid  has.    This  ie 
by  no  means  the  case^  the  sail  assumes  a  concave  form, 
of  whioh  it  is  almost  impossible  to  assign  the  direction 
of  the  mean  impulse*     We  believe  that  this  is  always 
considerably  to  leeward  of  a  perpendicular  to  the  yard, 
lying  between  CI  and  CE  (fig.  6.).     This  is  of  sonn 
advantage,  being  equivalent  to  a  sharper  trim.  We  can- 
not affirm  this,  however,  with  any  confidence,  because 
it  renders  the  impulse  on  the  weather-leech  of  tbe  sail 
so  exceedingly  feeble  as  hardly  to  have  any  effect.     In 
sailing  close  to  the  wind  the  ship  is  kept  so  near,  that 
the  weather-leech  of  the  sail  is  almost  ready  to  receive 
the  wind  edgewise,  and  to  flutter  or  shiver.    The  most 
eJEsctive  or  drawing  sails  SRith  a  aide-wind,  especially 
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When  plying  to  windward,  are  the  staysails.  We  be* 
Jieve  that  it  is  impossible  to  say,  with  any  thing  ap- 
proacbing  to  precision,  what  is  the  position  of  the  gene- 
ral surface  of  a  staysail,  or  to  calculate  the  intensity  and 
diiection  of  the  general  impulse  ^  and  we  affirm  with 
confidence  that  no  man  can  pronounce  on  these  points 
with  any  exactness.  If  we  can  guess  within  a  third  or 
a  fourth  part  of  the  truth,  it  is  all  we  can  pretend  to  ^ 
and  after  all,  it  is  but  a  guess.  Add  to  this,  the  sails 
coming  in  the  way  of  each  other,  and  either  becalming 
them  or  sending  the  wind  upon  them  in  a  direction 
widely  different  from  that  of  its  free  motion.  All  these 
points  we  think  beyond  our  power  of  calculation,  and 
therefore  that  it  is  in  vain  to  give  the  seaman  mathema- 
ticai  rules,  or  even  tables  of  adjustment  ready  calculat- 
ed ;  since  he  can  neither  produce  that  medium  position 
of  his  sails  that  is  required,  nor  tell  what  is  the  position 
which  he  employs. 

This  is  one  of  the  principal  reasons  why  fo  little  ad- 
vantage has  been  derived  from  the  very  ingenious  and 
promising  disquisitions  of  Bougoer  and  other  mathema* 
ticians,  and  has  made  us  omit  the  actual  solution  of  the 
chief  problems,  contenting  ooraelves  with  pointing  out 
the  process  to  such  readers  as  have  a  relish  for  these 
analytical  operations. 

But  there  is  another  principal  reason  for  the  small 
ittelfciro.  progress  which  has  been  made  in  the  theory  of  seaman- 
aegus,  ^^^  .  j^i^  \^  |||q  error  of  the  theory  itself,  which  sup- 
poses the  impulsions  of  a  fluid  to  be  in  the  duplicate  ra- 
tio of  the  sine  of  incidence.  The  most  careful  compari- 
son which  has  been  made  between  the  results  of  this 
theory  and  matter  of  fact  is  to  be  seen  in  the  experi- 
ments made  by  the  members  of  the  Royal  Academy  of 
Sciences  at  Paris,  mentioned  in  the  article  Resist ancb 
^Fluids.  We  subjoin  another  abstract  of  them  in  the 
ndlowing  table  *j  where  col.  ist  gives  the  angle  of  inci- 
dence ;  col.  2d  gives  the  impulsions  really  observed ; 
col.  3d  the  impulses,  had  they  followed  the  duplicate 
ratio  of  the  sines ;  and  col.  4th  the  impulses,  if  they  were 
in  the  simple  ratio  of  the  sines. 
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Here  we  see  an  enormous  diffiurence  in  the  great  ob- 
liquities. When  the  angle  of  incidence  is  only  six  de- 
grees^  the  observed  impulse  is  forty  times  greater  than 
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the  theoretical  impulse  \  at  1 2^  it  is  ten  times  greater; 
at  18^  it  is  more  than  four  times  greater }  and  at  24^ 
it  is  almost  three  times  greater.  ^p 

No  wonder  then  that  the  deductions  from  this  theory  and  die  de- 
are  so  useless  and  so  unlike  what  we  familiarly  observe.  d«ctioot 
We  took  notice  of  this  when  we  were  considering  the  \^  ^  ' 
leeway  of  a  rectangular  box,  and  thus  saw  a  reason  for 
admitting  an  incomparably  smaller  leeway  than  what 
would  resalt  from  the  laborious  computations  necessary 
by  the  theory.     This  error  in  theory  has  as  great  an  in- 
fluence on  the  impulsions  of  air  when  acting  obliquely 
on  a  sail  \  and  the  experiments  of  Mr  Robins  and  of 
the  Chevalier  Borda  on  theobliqoe  impulsions  of  air  are 
perfectly  conformable  (as  far  as  they  go)  to  those  of 
the  academicians  on  water.     The  oblique  impulsions  oF 
the  wind   are  therefore  much  more  efllicacious  for  pres* 
sing  the  ship  in  the  direction  of  her  course  than  the 
theory  allows  us  to  suppose  ;  and  the  progress  of  a  ship 
plying  to  windward  is  much  greater,  both  because  the 
oblique  impulses  of  the  wind  are  more  effective,  and  be* 
cause  the  leeway  is  much  smaller,  than  we  suppose. 
Were  not  this  the  case,  it  would  be  impossible  for  a 
sqnare-rtgged  ship  to  get  to  windward.     The  impulse 
on  her  sails  when  close  hauled  would  be  so  trifling  that 
she  would  not  have  a  third  part  of  the  velocity  wbicb 
we  see  her  acquire  :  and  this  trifling  velocity  would  be 
wasted  in  leeway  $  for  we  have  seen  that  the  diminution 
of  the  oblique  impulses  of  the  water  is  accompanied  by 
an  increase  of  leeway.   But  we  see  that  in  the  great  ob- 
liquities the  impulsions  continue  to  be  very  considerable,, 
and  that  eyen  an  incidence  of  six  degrees  gives  an  im- 
pulse as  great  as  the  theory  allows  to  an  incidence  of 
40.   We  may  therefore,  on  all  occasions,  keep  the  yards 
more  square ;  and  the  loss  which  we  sustain  by  the  di- 
minution of  the  very  oblique  impulse  will  be  more  than 
compensated  by  its  more  favoun^ble  direction  with  re- 
spect to  the  ship's  keel.     Let  us  take  an  example  of 
this.     Suppose  Hie  wind  about  two  points  before  the 
beam,  making  an  angle  of  68*  with  the  keel.     The 
theory  assigns  43*  for  the  inclination  of  the  wind  to- 
the  sail,  and  15^  for  the  trim  of  the  sail.    The  perpen- 
dicular impulse  being  snpposed  loco,  the  tlieoretical 
impulse  for  45*  is  465.    This  reduced  in  the  proportion 
of  radius  to  the  sine  of  25%  gives  the  impulse  in  the  di- 
rection of  the  course  only  197. 

But  if  we  ease  off  the  lee  braces  till  the  yard  makes, 
an  angle  of  50^  with  the  keel,  and  albws  th^  wind  an 
incidence  of  no  more  than  18^,  we  have  the  experiment- 
ed impulse  414,  which,  when  reduced  in  the  proportion 
of  radius  to  the  sine  of  50^,  gives  an  effective  impulse 
517.  Fn  like  manner,  the  trim  56^  with  the  incidtnce 
12*,  ifives  an  effective  impulse  3375  and  the  trim  62®^ 
with  the  incidence  only  6^,  gi^^s  353* 

Hence  it  would  at  first  sight  appear  that  the  ancV 
jDCB  of  62*  and  WCD  of  6*  would  be  better  for  hold- 
ing  a  course  within  6  points  of  the  wind  than  any 
more  oblique  position  of  the  bails  \  but  it  will  only  give 
a  greater  initial  impulse.  As  the  ship  accelerates,  the 
wind  apparently  comes  ahead,  nnd  we  must  continue  to- 
brace  up  as  the  ship  freshens  her  way.  It  is  not  unusual 
for  her  to  acquire  half  or  two  thirds  of  the  velocity  of 
the  wind  \  in  which  case  the  wind  comes  apparently 
ahead  more  than  two  points,  when  tlie  yard;*  must 
be  braced  up  to  35^,  and  this  allows  an  impulse  nq. 
greater  than  about  7**.     Now  this  U  'h^\'^  Vt^^'<^'^'<s>^ 
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observed  in  good  ships,  irliicb  in  a  brisk  gale  and  smooth 
water  will  go  6ve  or  six  knots  close-hauled,  the  ship's 
head  six  points  fi*om  the  wind,  and  the  sails  no  more 
than  just  full,  but  ready  to  .shiver  by  the  smallest  luff. 
All  this  would  be  impossible  by  the  usual  theory;  and  in 
this  respect  these  experiments  of  the  Frrnch  academy 
gave  a  fine  illustration  of  the  seaman*8  practice.    Thev 
•account  for  what  wp  should  otherwist*  be  much  puzzled 
to  explain  \  and  the  great  progress  which  la  made  by 
a  ship  close-hauled  being  perfectly  agreeable  to  ivhat 
we  «»hould   expect   from  the  law  of  oblique  impulsion 
<leducible  from  these  so  often  mentioned  experiments, 
while  it  is  totally  incompatible  with  the  common  theory^ 
should  make  us  abandon  the  theory  without  hrsitation, 
and  strenuously  set  about  the  establitibmcnt  of  another, 
£zperi*       founded  entirely  on  experiments.     For  this  purpose  the 
ment«  pro-  experiments  should  be  made  on  the  oblique  impulsions 
parforesu-of  2,jf  o„  as  great  a  scale  as  possible,  and  in  as  great  a 
other*^ "°"  variety  of  circumstances,  so  as  to  furnish  a  series  of  im* 
pulsions  for  all  angles  of  obliquity.     We  have  but  four 
or  five  experiments  on  this   subject,  viz.  two  by  Mr 
Robins,  and  two  or  three  by  the  Chevalier  Borda.   Hav- 
ing thus  gotten  a  series  of  impulsions,  it  is  very  practi- 
cable to  raise  on  this  foundation  a  practical  institute,  and 
to  give  a  table  of  the  velocities  of  a  ship  suited  to  every 
angle  of  inclination  and  of  trim  ;  for  nothing  is  more 
certain  than  the  resolution  of  tl>e  impulse  perpendicular 
to  the  sail  into  a  force  in  the  direction  of  the  keel,  and 
a  lateral  force. 

We  are  also  disposed  to  think  that  experiments  might 
be  made  on  a  model  very  nicely  rigged  with  sails,  and 
trimmed  in  every  different  degree,  which  would  point 
out  the  mean  direction  of  the  impulse  on  the  sails,  and 
the  comparative  force  of  these  impulses  in  different  di- 
rections of  the  wind.  The  method  would  be  very  si- 
milar to  that  for  examining  the  impulse  of  the  water  on 
the  hull.  If  this  can  also  be  ascertained  experimental- 
ly, the  intelligent  reader  will  easily  see  that  the  whole 
motion  of  a  ship  under  sail  may  be  determined  for  every 
case.  Tables  may  then  be  constructed  by  calculation, 
or  by  graphical  operations,  which  will  give  the  velo- 
-citics  of  a  ship  in  every  difl'erent  course,  and  correspond- 
ing to  every  trim  of  sail.  And  let  it  be  here  observed, 
that  the  trim  of  the  sail  is  not  to  be  estimated  in  de- 
grees of  inclination  of  the  yards  ;  because,  as  we  have 
already  remarked,  we  cannot  observe  nor  adjust  the  la- 
teen sails  in  this  way.  But,  in  making  tlie  experiments 
for  ascertaining  the  impulse,  the  exact  position  of  the 
tacks  and  sheets  of  the  sails  are  to  be  noted  ;  and 
this  combination  of  adjustments  is  to  pass  by  the  name 
of  a  certain  trim.  Thus  that  trim  of  all  the  sails 
may  be  called  40,  whose  direction  is  experimentally 
found  equivalent  to  a  flat  surface  trimmed  to  the  obli- 
quity 40**. 

Having  done  this,  we  may  construct  a  figure  for  each 
trim  similar  to  fig.  8.  where,  instead  of  a  circle,  we  shall 
have  a  curve  COM'F',  whose  chords  CF'  xf^  &c. 
are  proportional  to  the  velocities  in  these  courses;  and 
by  means  of  this  curve  we  can  find  the  point  m\  which 
is  most  remote  from  any  line  CM  fritm  which  we  wish 
to  withdraw  :  and  thus  we  may  solve  all  the  principal 
problems  of  the  art. 

We  hope  that  it  will  not  be  accounted  presumption 
.^  us   to   expect   more    improvement   from    a   theory 
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ipnnded  on  judicious  experiments  only,  than  frnm  m 
theory  of  the  impulse  of  fluids,  which  is  found  so  in- 
consistent with  observation,  and  of  whose  fallacy  all  its 
au'hors,  from  Newton  to  D'Alembert,  entertained 
strong  suspicions.  Again,  we  beg  leave  to  recommend  4r 
this  view  of  the  subject  to  (he  attention  ot  the  Societ  Y  ■''<^<'<b- 

FOR  THE  ImFROVEMCNT  OF   NaVAL  ARCHITECTURE   •■••'»^<'<>  »• 
Should  these  {Mitriotic  gentlemen  entertam  a  lavourable  (J^  ib^iaZ 
opinion  of  the  plan,  and  honour  us  with  their  corre- prowiueiit 
epond«-nce,  we  will  cheerfully  imp'iit  to  them  our  no-  ^^  ^^^vU 
tions  of  the  wav  in  which  both  the»ie  train»«  of  expert- ^'*-'***^ 
ments  may  he  prosecuted  with  success,  and  result!<  ob-  ^^ 
tained  in  which  we  may  confide ;  and  we  content  our- 
selves at  present  with  offering  to  the  public  these  hints, 
which  are  not  the  speculatiunn  of  a  mun  of  mere  science, 
hut  of  one  who,   with  a  competent   knowledge  of  the 
faws  of  mechanical  nature,  has  the  cx}ierienee  of  several 
years  service  in  the  royal  navy,  wIutc  the  art  of  work- 
'  ing  of  ships  was  a  favourite  object  of  his  scientific  at- 
tention. 

With  these  obser^'ations  we  conclude  our  discussion  Means  «■- 
of  the  first  part  of  the  seamao'sk  task,  and  now  proceed  ployed  to 
to  consider  the  means  that  are  employed  to  prevent  or  Pi^^cDt  or 
to  pioduce  any  deviations  from  the  uniform  rectilineal  (^j]^-**^ 
course  which  has  been  selected.  Sromt^ 

Here  the  ship  is  to  be  considered  as  a  body  in  free 
space,  convertible  round  her  centre  of  inertia.       For 
whatever  may  be  the  point  round  which  she  turns,  this 
motion  may  always  be  considered  as  compounded  of  a 
rotation  round  an  axis   passing  through  her  centre  of 
gravity  or  inertia.     She  is  impelled  by  the  wind  and  by 
the  water  acting  on  many  surfaces  differently  inclined 
to  each  other,  and  the  impulse  on  each  is  perpendicular 
to  the  surface.     In  order  therefore  that  ahe  may  con- 
tinue steadily  in  one  course,  it  is  not  only  necessary  that 
the  impelling  forces,  estimated  in  their  mean  direction, 
be  equal  and  opposite  to  the  resisting  forces  estimated 
in  their  mean  direction ;  but  also  that  these  two  direc- 
tions may  pass  through  one  point,  otherwise  she  will  be 
affected  as  a  log  of  wood   is  when  pushed  in  opposite 
directions  by  two  forces,  which  are  equal  indeed,  but 
are  applied  to  different  parts  of  the  log.     A  ship  must 
be  considered  as  a  lever,  acted  on  in  different  parts  by 
forces  in  different  directions,  and  the  whole  balancing 
each  other  round   that  point  or  axis  where  the  equiva- 
lent of  all  the  resisting  forces  passes.    This  may  be  con- 
sidered as  a  point  supported  by  this  resisting  force  and 
as  a  sort  of  fulcrum :  therefore,  in  order  that  the  ship 
may  maintain  her  position,  the  energies  or  momenta  of 
all   the  impelling  forces  round  this  point  must  balance 
each  other. 

When  a  ship  sails  ri^'ht  afore  the  wind,  with  her  yards  rmpnTiics 
square,  it  is  evident  that  the  impulses  on  each  side  of  the  ®^,^  sl^P 
keel  are  equal,  as  also  their  mechanical  momtnta  round  f'"i""'^'J*"* 
any  axis  passing  perpendicular  through  the  keel.     ^o^^Qj^m^^ 
are  the  action^  ol  the  water  on  her  hows.    But  when  f«he  cnt  Tron 
sails  on  an  oblique  course,  with  her  yards  braced  up  on  those  oa 
either  side,  she  sustains  a  pressure  in  the  direction  CI**" '^^^^ 
(fifif*  5')  perpendicular  to  the  sail.     This,  by  giving  her  1-    "*.^** 
a  lateral  pressure  LI,  as  well  as  a  pressure  CL  ahead, 
causes  her  to  n*ake  leeway,  and  to  move  in  a  line  C  b  in- 
clined to  CH.     By  this  means  the  balance  of  action  on 
the  two  bow>  is  destroyed  ^  the  general  inipulse  on  the 
lee-bow  is  increased  )  and  that  on  the  weather  bow  is  di- 
minished. 
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ibinished.  The  comliined  impulae  is  therefore  no  longer 
in  the  direction  BC,  but  (in  the  state  of  uniform  mo- 
tion) in  the  direction  IC. 

Suppose  that  iu  an  instant  the  whole  saiU  are  annihi- 
kted,  and  the  impelling  pressure  CI,  which  precisely  ba- 
lanced the  resisting  pressure  on  the  bows,  removed.  The 
ship  tends,  by  her  inertia,  to  proceed  in  the  direction 
C  b.  This  tendency  produces  a  continuation  of  the  re- 
sistance in  the  opposite  direction  IC,  which  is  not  di- 
rectly opposed  to  the  tendency  of  the  ship  in  the  direc- 
tion C  b  ;  therefore  the  ship's  head  would  immediately 
come  up  to  the  wjnd.  The  experienced  seaman  will  re- 
collect something  like  this  when  the  sails  are  suddenly 
lowered  when  coming  to  anchor.  It  does  not  happen 
solely  from  the  obliquity  of  the  action  on  the  bows  : 
It  would  happen  to  the  parallelepiped  of  &g.  2.  which 
was  sustaining  a  lateral  impulsion  B  *sin.*  j:,  and  a  direct 
impulsion  A  •  cos.*  .t.  These  are  continued  for  a  mo- 
ment after  the  annihilation  of  the  sail:  but  being  no 
longer  opposed  by  a  force  in  the  direction  CD>  bu^by 
a  force  in  the  direction  C  b^  the  force  B  •  siu.»  jr  must 
prevail,  and  the  body  is  not  only  retarded  in  its  motion, 
but  its  head  turns  towards  the  wind.  But  this  eiFect 
of  the  leeway  is  greatly  increased  by  the  curved  form 
of  the  ship^s  bows.  This  occasions  the  centre  of  efibrt 
of  all  the  impulsions  of  the  water  on  the  leeside  of  the 
ship  to  be  very  far  forward,  and  this  so  much  the  more 
remarkably  as  she  is  sharper  afore.  It  is  in  general  not 
much  abaft  the  foremast.  Now  the  centre  of  the  ship's 
tendency  to  continue  her  motion  is  the  same  with  her 
centre  of  gravity,  and  this  is  generally  but  a  little  be- 
fore the  mainmast.  She  is  therefore  in  the  same  con- 
dition nearly  as  if  she  were  pudhed  at  the  mainmast  in 
a  direction  parallel  to  C  6,  and  at  the  foremast  by  a 
force  parallel  to  IC.  The  evident  consequence  of  this 
is  a  tendency  to  come  up  to  the  wind.  This  is  inde- 
pendent of  all  situation  of  the  sails,  provided  only  that 
they  have  been  trimmed  obliquely. 
Gripkg.  This  tendency  of  the  ship's  hear?  to  windward  is  call- 

ed GRIPING  in  the  seaman's  language,  and  is  greatest 
in  ships  which  are  sharp  forward,  as  we  have  said  al- 
ready.   This  circumstance  is  easily  understood.  What- 
ever is  the  direction  of  the  ship's  motion,  the  absolute 
impulse  on  that  part  of  the  bow  immediately  contigu- 
oos  to  B  is  perpendicular  to  that  very  part  of  the  sur- 
face.    The  more  acute,  therefore,   that  the  angle  of 
the  bow  is,  the  more  will  the  impulse  on  that  part  be 
perpendicular  to  the  keel,  and  the  greater  will  be  its 
.  -       energy  to  torn  the  head  to  windward. 
Propriety  of     Thus  we  are  enabled  to  understand  or  to  see  the  pro- 
thedisposi-  priety  of  the  disposition  of  the  sails  of  a  ship.     We  see 
tion  of  the  ^^^  crowded  with  sails  forward,  and  even  many  sails 
sails  of  a     extended  far  before  her  bow,  such  as  the  spritsail,  the 
^*  bowsprit-topsail,  the  fore-topmast  staysail,  the  jib,  and 

flying  jib.  The  sails  abaft  are  comparatively  smaller. 
Ihe  sails  on  the  mizcnmast  are  much  smaller  than  those 
on  the  foremast.  All  the  staysails  hoisted  on  the  main- 
mast may  be  considered  as  headsails,  because^their  cen- 
tres of  effort  are  considerably  before  the  centre  of  gra- 
vity of  the  ship  :  and  notwithstanding  this  disposition, 
it  generally  requires  a  small  action  of  the  rodder  to 
counteract  the  windward  tendency  of  the  lee-bow.  This 
is  considered  as  a  good  quality  when  moderate  ;  be- 
cause it  enables  the  seaman  to  throw  the.  sails  aback, 
and  stop  the  ship's  way  in  a  moment^  if  she  be  in  danger 
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from  any  thing  a- head  ^  and  the  ship  which  does  not 
carry  a  little  of  a  weather  helm,  is  always  a  dull  sailer.        46 

In  order  to  judge  somewhat  more  accurately  of  the  Action  of 
action  of  the  water  and  sails,    suppose  the  ship  AB  ^'^^  ^'*^^^^ 
(iig.  9.)  to  have  its  sails  on  the  mizenmast  D,  the  n)ain-"^j|, 
mast  E»f  and  foremast  F,  braced  up  or  trimmed  alike,  ^g.  ^, 
and  that  the  three  lines  D  r,  £  tf,  F^^  perpendicular  to 
the  sails,  are  in  the  proportion  of  the  impulses  on  the 
sails*     The  ship  is  driven  a-head  and  to  leeward,  and 
moves  in  the  path  aC  b.     This  path  is  so  inclined  to 
the  line  of  the  keel  that  the  medium  direction  of  the 
resistance  of  the  water  is  parallel  to  the  direction  of  the 
impulse.     A  line  CI  may  be  drawn  parallel  to  the  lines 
D  t\  £  e,  YJ\  and  equal  to  their  sum :  and  it  may  be 
drawn  from  such  a  point  C,  that  the  actions  on  all  the 
parts  of  the  hull  between  C  and  B  may  balance  the 
momenta  of  all  the  actions  on  the  hull  between  C  and  A« 
This  point  may  justly  be  called  the  centre  of  ejffbrt^  ^r^^n^JJof 
the  centre  of  resistance.  We  cannot  determine  this  point  efibrt 
for  want  of  a  proper  theory  of  the  resistance  of  fluids. 
Nay,  although  experiments  like  those  of  the  Parisian 
academy  should  give  us  the  most  perfect  knowledge  of 
the  intensity  of  the  oblique  impulses  on 'a  square  foot, 
we  should  hardly  be  benefited  by  them  :  for  the  action  of 
the  water  on  a  square  foot  of  the  hull  at  /?,  for  instance, 
is  so  modified  by  the  intervention  of  the  stream  of  wa- 
ter which  has  struck  the  hull  about  B,  and  glided  along 
the  bow  B  o  /I,  that  the  pressure  on  p  is  totally  different 
from  what  it  would  have  been  were  it  a  square  foot  or 
surface  detached  from  the  rest,  and  presented  in  the 
same  position  to  the  water  moving  in  the  direction  b  C. 
For  it  is  found,  that  the  resistances  given  to  planes  join- 
ed so  as  to  form  a  wedge,  or  to  curved  surfaces,  are 
widely  different  from  the  accumulated  resistances,  calcu- 
lated for  their  separate  parts,  agreeably  to  the  experi- 
ments of  the  academy  on  single  surfaces.    We  therefore 
do  not  attempt  to  ascertain  the  point  C  by  theory  ^  but 
it  may  be  accurately  determined  by  the   experiments 
which  we  have  so  strongly  recommended  ^  and  we  offer 
this  as  an  additional  inducement  for  prosecuting  them.         ^3 

Draw  through  C  a  line  perpendicular  to  Cf,  that  is,  to  be  de- 
parallel  to  the  sails  j  and  let  the  lines  of  impulse  of  the  termiued 
three  sails  cut  it  in  the  points  ^  A:,  and  m.     This  line**^  "P*"- 
im  may  be  considered  as  a  lever,  moveable  round  C, 
and  acted  on  at  the  points  f,  ^,  and  i/i,  by  three  forccb. 
The  rotatory  momentum  of  the  sails  on  the  mizenmast 
is  D  f  X  <  C  'y  that  of  the  sails  on  the  mainmast  is 
£  ff  X  ^  C  *,  and  the  momentum  of  the  sails  on  the  fore- 
mast is  F/x  »»C.    The  two  first  tend  to  press  forward 
the  arm  C  t,  and  then  to  turn  the  ship's  head  towards 
the  wind.    The  action  of  the  sails  on  the  foremast  tends  £qgj]j? 
to  pull  the  arm  C  m  forward,  and  produce  a  contrary  bmiin  pr*^. 
rotation.  If  the  ship  under  these  three  sails  keeps  stea-*erved  by 
dily  in  her  course,  without  the  aid  of  the  rudder,  ^ve'**^  P^***/®'* 
must  have  D  i  X  iC  +  E  e  X  kC=zlf  XfnC.     This  °^  ****  *^'- 
is  very  possible,  and  is  often  seen  in  a  ship  undet*  her 
mizen  topsail,  main  topsail,  and  fore  topsail,  all  parallel 
to  one  another,  and  their  surfaces  duly  proportioned  by 
reefing.     If  more  sails  are  set,  we  must  always  have  a 
similar  equilibrium.     A  certain  number  of  them  will 
have  their  efforts  directed  from  the  larboard  arm  of  the 
lever  im  lying  to  leeward  of  CI,  and  a  certain  number 
will  have  their  efforts  directed  from  the  starboard  arn> 
lying  to  windward  of  CI.     The  sum  of  the  products  of 
each  of  the  first  set,  by  their  dUUxk^^'^^^vcw^^^^Nx^^^^ 
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equal  to  the  sum  of  the  ftiniilar  products  of  the  other 
iet.  As  this  eqailibrium  is  all  that  is  necessary  for  pre- 
serving the  ship^s  position,  and  the  cessation  of  it  is  im- 
mediately followed  by  a  conversion  \  and  as  these  states 
of  the  ship  may  be  had  by  means  of  the  three  square 
sails  only,  when  their  surfaces  are  properly  proportion- 
ed— it  is  plain  that  every  movement  may  be  executed  and 
explained  by  their  means.  This  will  greatly  simplify  our 
future  discussions.  We  shall  therefore  suppose  in  future 
that  there  are  only  the  three  topsails  Set,  and  that  their 
surfaces  are  so  adjusted  by  reefing,  that  their  actions 
exactly  balance  each  other  round  that  point  C  of  the 
middle  lino  AB,  where  the  actions  of  the  water  on  the 
difierent  parts  of  her  bottom  in  like  manner  balance 
each  other.  This  point  C  may  be  differently  situated  in 
the  ship  according  to  the  leeway  she  makes,  depending 
on  the  trim  of  the  sails;  and  therefore  although  a  certain 
proportion  of  the  three  surfaces  may  balance  each  other 
in  one  state  of  leeway,  they  may  happen  not  to  do  so  in 
another  state.  But  the  eqailibrium  is  ev  idently  attainable 
in  every  case,  and  we  therefore  shall  always  suppose  it. 
Conse.  ^^  inust  now  be  observed,  that  when  this  equilibrium 

qucnce  of  IS  destroyed,  as,  for  example,  by  turning  the  edge  of  the 
dMUo>b«r  mizen-topsail  to  the  wind,  which  the  seamen  call  skiver^ 
^*  $ng  the  mizen-topsail,  and  which  may  be  considered  as 

equivalent  to  the  removing  the  mizen- topsail  entirely,  it 
does  not  follow  that  the  ship  will  round  the  point  C, 
this  point  remaining  fixed.  The  ship  must  be  consi- 
dered as  a  free  body,  still  acted  on  by  a  number  of 
forces,  which  no  longer  balance  each  other ;  and  she 
must  therefore  begin  to  turn  round  a  spontaneous  axis 
of  conversion,  which  must  be  determined  in  the  way  set 
forth  in  the  article  Rotation.  It  is  of  importance  to 
point  out  in  general  where  this  axis  is  situated.  There- 
Fig.  10.  fore  let  G  (fig.  lo.)  be  the  centre  of  gravity  of  the 
ship.  Draw  the  line  ^  G  t;  parallel  to  the  yards,  cut- 
ting D  </  in  0,  E  r  in  r,  CI  in  ^  and  Fy*  in  v.  While 
the  three  sails  arc  set,  the  line  q  v  may  be  considered  as 
a  lever  acted  on  by  four  forces,  viv^  D  (L,  impelling  the 
lever  forward  perpendicularly  in  the  point  q ;  E  r,  im- 
pelling it  forward  in  the  point  r;  F/,  impelling  it  for- 
ward in  the  point  v  ;  and  CI,  impelling  it  backward  in 
the  point  t»  These  forces  balance  each  other  both  in 
respect  of  progressive  motion,  and  of  rotatory  energy : 
for  CI  was  taken  equal  to  the  sum  of  D  </,  £  r,  and 
Yf;  so  that  no  acceleration  or  retardation  of  the  sbip^s 
progress  in  her  course  is  supposed. 

But  by  taking  away  the  mi zen  topsail,  both  the  equi- 
libriums are  destroyed.  A  part  D  </  of  the  accelerating 
force  is  taken  away  \  and  yet  the  ship,  by  her  inertia  or 
inherent  force,  tends,  for  a  moment,  to  proceed  in  the 
direction  C/?  with  her  former  velocity  \  and  by  this  ten- 
dency exerts  for  a  moment  the  eame  prf^ureCt  on  the 
water,  and  sustains  the  same  re^^istance  IC.  She  must 
therefore  be  retarded  in  her  motion  by  the  excess  of  the 
resistance  IC  over  the  remaining  iu^peliin^  forces  E  e 
and  Tfy  that  is,  by  a  force  equal  ami  opposite  to  D  d. 
She  will  therefore  be  retarded  in  the  same  manner  as  if 
ihe  mizen- topsail  were  still  set,  and  a  force  equal  and 
opposite  to  its  action  were  applied  to  G  tbc  centre  of 
gravity,  and  she  woiilil  soon  acquire  a  i^mallcr  velocity, 
which  wouUI  ug^iin  bringr  all  llHtigs  i.ito  equilibrium; 
and  she  would  stand  on  in  the  same  couL-^e,  without 
<changin(T  either  her  leeway  or  the  position  ot  her  head. 
But  the  cqiiiiibriuni  of  the  lever  is  also  destroyed. 
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It  ia  now  acted  on  by  tliree  ftreea  osly,  vi%*  E  #  ui 
Fy^  impelling  it  forward  in  the  points  r  and  v,  and  IC 
impelling  it  backward  in  the  point  I.  Make  rv  i  r  o:s 
£  r-f-F/ :  Yf^  and  oiake  op  parallel  to  CI  and  eqwU 
to  E  e^zY'f.  Then  we  know,  from  the  comnMMi  prin- 
ciples of  mechanics,  that  the  foree  o  ji  acting  at  o  will 
have  the  tame  raooientani  or  energy  to  torn  the  lever 
round  any  point  whatever  aa  the  two  foff«ea  £  e  and  Fy 
applied  at  r  and  v  ;  and  now  the  lever  is  acted  on  bjr 
two  forces,  vm,  IC,  urging  it  backwards  in  the  point 
^,  and  o  p  urging  it  forwards  in  the  point  o.  It  mnei 
therefore  turn  round  like  a  floating  log,  which  gets  two 
blows  in  opposite  directions.  If  we  now  make  lC«— o|» 
:  op^t  o:  t$c^  orIC— «ji  :  ICzrIo  :  o  «r,  and  apply  to 
the  point  m  a  force  equal  to  IC*-o  ^  in  the  direction  IC  | 
we  know  by  the  common  principles  of  mechanics,  tbnt 
this  force  IC— o  p  will  produce  the  same  rotation  round 
any  point  aa  the  two  forces  IC  and  o  p  applied  in  tbesr 
proper  directions  at  I  and  o.  Let  us  aiamine  the 
situation  of  the  peint  x* 

The  force  IC— «  n  is  evidently  ^D  d^  and  opm 
ssE  e+Y/.  TberefoTO  oi:  $  «=rD  d :  op.  But  be- 
cause, when  all  the  sails  were  filled,  there  was  an  equi- 
librium round  C,  and  therefore  round  /,  and  because  the 
force  0  p  acting  at  o  is  equivalent  to  £  #  and  F^*  actins 
at  r  and  v,  we  must  stiil  have  the  equilibrium ;  ana 
therefore  we  have  the  momentum  D  dx^  t^opxo  $• 
Therefore  o  t  :  t  qzzD  d  :  o  p^  and  i  q^i  sr.  There- 
fore the  point  n  if  the  same  with  the  point  q* 

Therefore,  when  we  shiver  the  miieh*topsail,  the  ro>  2-  ^^^ 
tation  of  the  ship  is  the  same  as  if  the  ship  were  at  rest,  ing  the 
and  a  force  equal  and  opposite  to  the  action  of  the  mi-  miac 
zen-topsail  were  ap^ed  at  q  or  at  D,  or  at  any  point  ***'* 
in  the  line  D  q. 

This  might  have  been  shown  in  another  and  shorter 
way.  Suppose  all  sails  filled,  the  ship  is  in  equilibrio* 
This  will  be  disturbed  by  applying  to  D  a  force  oppo« 
site  io  Y}df  and  if  the  force  be  also  equal  to  D  </,  it  ia 
evident  that  these  two  forces  destroy  each  other,  and 
that  this  application  of  the  force  d  U  is  equivalent  to 
th^  taking  away  of  the  mizen-topsail.  But  we  chose  to 
give  the  whole  mechanical  investigation }  because  it 
gave  us  an  opportunity  of  pointing  out  to  the  reader,  in 
a  case  of  Very  easy  comprehension,  the  precise  manner 
in  which  the  ship  is  acted  on  by  the  different  sails  and 
by  the  water,  and  what  share  each  of  them  has  in  the 
motion  ultimately  produced.  We  shall  not  repeat  this 
manner  of  procedure  in  other  canes,  because  a  little  re* 
flection  on  the  part  of  the  reader  will  now  enable  him 
to  trace  the  modus  operandi  through  all  its  steps. 

We  now  see  that,  in  respect  both  of  progressive  mo* 
tion  and  of  conversion,  the  ship  is  affected  by  shivering 
the  sail  D,  in  the  same  manner  as  if  a  force  equal  and 
opposite  to  D  f/  were  applied  at  D,  or  at  any  point  in 
the  line  D  </.  We  must  now  have  recourse  to  the  prin- 
ciples establiifhed  under  the  article  Rotation. 

Let  p  represent  a  particle  of  matter,  r  its  radius  vec- 
tor, or  its  distance  p  G  from  an  axis  passing  through 
tlie  centre  of  gravity  G,  and  let  M  represent  the  whole 
quantity  of  matter  of  the  ship.     Then  its  momentum 

of  inertia  is  =yp '  r  (see  Rotation,  N®  18.).     The 

ship,  impelled  in  the  point  D  by  a  force  in  the  direc- 
tion d  D,  will  begin  to  turn  round  a  spontaneous  verti« 
cal  axis,  passing  through  a  poiut  S-of  the  line  q  G, 
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wliicl)  IS  drawn  througb  tbe  centre  of  gravity  G,  per- 
pendicular to  the  direction  </  D  of  the  external  force, 
and  the  distance  GS  of  this  axis  from  the  centre  of  gra- 

vity  13  =r  TTTT-  (sec  Rotation,  N®  g6X  and  it  is 

taken  on  the  opposite  side  of  G  from  q^  that  is,  S  and  q 
are  on  opposite  sides  of  G. 

Let  us  express  the  external  force  by  the  symbol  F. 
It  is  equivalent  to  a  certain  number  of  pouods,  being 
the  pressure  of  the  wind  moving  with  the  velocity  V 
and  inclination  a  on  the  surface  of  the  sail  D  >  and  may 
therefore  be  computed  either  by  the  theoretical  or  ex- 
perimental law  of  oblique  impulses.  Having  obtained 
ill  is,  we  can  ascertain  the  angular  velocity  of  the  rota- 
tion and  the  absolute  velocity  of  any  given  point  of  the 
ship  by  means  of  the  theorems  established  in  the  article 
Rotation. 
Action  of  But  before  we  proceed  to  this  investigation,  we  shall 
the  rndder.  consider  the  action  of  the  rudder,  which  operates  pre- 
Tig*  II.  cisely  in  the  same  manner.  Let  the  ship  AB  (fig.  1 1.) 
have  her  rudder  in  the  position  AD,  the  helm  being 
hard  a- starboard,  while  the  ship  sailing  on  the  star- 
board tack,  and  making  leeway,  keeps  on  tl>e  course 
a  b.  The  lee  surface  of  the  rudder  meets  the  water 
obliquely.  The  very  foot  of  the  rudder  meets  it  in  the 
direction  DE  parallel  to  a  b.  The  parts  farther  up 
meet  it  with  various  obliquities,  and  with  various  velo- 
cities, as  it  glides  round  the  bottom  of  the  ship  and 
falls  into  the  wake.  It  is  absolutely  impossible  to  cal- 
culate the  accumulated  impulse.  We  shall  not  be  far 
mistaken  in  the  deflection  of  each  contiguous  filament, 
as  it  quits  the  bottom  and  glides  along  the  rudder  5 
hut  we  neither  know  the  velocity  of  these  filaments,  nor 
the  deflection  and  velocity  of  the  filaments  gliding 
without  them.  We  therefore  imagine  that  all  compu- 
tations on  this  subject  are  in  vain.  But  it  is  enough 
for  our  purpose  that  we  know  the  direction  of  the  ab- 
solute pressure  which  they  exert  on  its  surface.  It  is 
in  the  direction  D  d^  perpendicular  to  that  surface.  We 
also  may  be  confident  that  this  pressure  is  very  consi- 
derable, in  proportion  to  the  action  of  the  water  on  the 
ship^s  bows,  or  of  the  wind  on  the  sails  ^  and  we  may 
suppose  it  to  be  nearly  in  the  proportion  of  the  square 
of  the  velocity  of  the  ship  in  her  course  \  but  we  cannot 
affirm  it  to  be  accurately  in  that  proportion,  for  reasons 
that  will  readily  occur  to  one  who  considers  the  way  in 
which  the  water  falls  in  behind  the  ship. 
Greatettin  ^'  *'  observed,  however,  that  a  fine  sailer  always 
a  fine  sailer,  steen  well,  and  that  all  movements  by  means  of  the 
rudder  are  performed  with  great  rapidity,  when  the 
velocity  of  the  ship  is  great.  We  shall  see  by  and  by, 
that  the  speed  with  which  the  ship  performs  the  anriu- 
lar  movements  is  in  the  proportion  of  bar  progressive 
velocity  :  For  we  shall  see  that  the  squares  of  the  times 
of  performing  the  evolution  are  as  the  impulses  inverse- 
ly, which  are  as  the  squares  of  the  velocities.  There  is 
perhaps  no  force  which  acts  on  a  ship  that  can  he 
more  accurately  determined  by  experiment  than  this. 
Let  the  ship  ride  in  a  stream  or  tideway  whose  velocity 
19  accurately  measured  ^  and  let  her  ride  from  two  moor- 
ings, so  that  her  bow  mair  be  a  fixed  point.  Let  a 
tmaU  tow-line  be  laid  oat  trom  her  stern  or  qnarter  at 
right  angles  to  the  keel,  and  connected  with  some  ap- 
paratus fitted  op  on  shore  or  on  board  another  ship,  by 
Vol.  XIX.  Part  I.  \ 
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which  the  strain  on  it  may  be  accnrately  measured  ^  a 
person  conversant  with  mechanics  will  see  many  ways  54 
in  which  this  can  be  done.  Perhaps  the  following  may  How  to  de- 
be  as  good  as  any  :  Let  the  end  of  the  tow-line  be  fixed  ^ermine  it. 
to  some  point  as  high  out  of  the  water  as  the  point  of 
the  ship  from  which  it  is  given  out,  and  let  this  be  very 
high.  Let  a  block  with  a  hook  be  on  the  rope,  and 
a  considerable  weight  hang  on  this  hook.  Things  be^* 
ing  thus  prepared,  put  down  the  helm  to  a  certain  angle, 
so  as  to  cause  the  ship  to  sheer  off  from  the  point  to 
which  the  far  end  of  the  tow-line  is  attached.  This  will 
stretch  the  rope,  and  raise  the  weight  out  of  the  water. 
Now  heave  upon  the  rope,  to  bring  the  ship  back  again 
to  her  former  position,  with  her  keel  in  the  direction  of 
the  stream.  VVhen  this  position  is  attained,  note  care- 
fully the  form  of  the  rope,  that  is,  the  angle  which  it^ 
two  parts  make  with  the  horizon.  Call  this  angle  er. 
Every  person  acquainted  with  these  subjects  knows  that 
the  horizontal  strain  is  equal  to  half  the  weight  niulti- 
plied  by  the  cotangent  of  a,  or  that  2  is  to  the  co» 
tangant  of  a  as  the  weight  to  the  horizontal  strain. 
Now  it  is  this  strain  which  balances  and  therefore  mea- 
sures the  action  of  the  rudder,  or  D  ^  in  fig.  11.  Thercr 
fore,  to  have  the  absolute  impulse  D  J,  we  must  increase 
D  ^  in  the  proportion  of  radius  to  the  recant  of  the 
angle  b  which  the  rudder  makes  with  the  keel.  In  a 
great  ship  sailing  six  miles  in  an  hour,  the  impulse  on 
the  rudder  inclined  30*  to  the  keel  is  not  less  than 
1000  pounds.  The  surface  of  the  rudder  of  such  a 
ship  contains  near  80  square  feet.  It  is  not,  however, 
very  necessary  to  know  this  absolute  impulse  D  (/,  be- 
cause it  is  its  part  D  e  alone  which  measures  the  energy 
of  the  rudder  in  producing  a  conversion.  Such  experi- 
ments, made  with  various  positions  of  the  rudder,  will 
give  its  energies  corresponding  to  the^e  positions,  and 
will  settle  that  long  disputed  point,  which  is  the  best 
position  for  turning  a  ship.  On  the  hypothesis  that 
the  impulsions  of  fluids  are  in  the  duplicate  ratio  of  the 
lines  of  incidence,  there  can  be  no  doubt  that  it  should 
make  an  angle  bf  54^  44'  with  the  keel,  i^ut  tl^  form 
of  a  large  ship  will  not  admit^of  this,  because  a  nller  of 
strength  suflBcient  for  managing  the  rudder  in  sailing 
with  great  velocity  has  not  room  to  deviate  above  30® 
from  the  direction  of  the  keel  j  and  in  this  position  of 
the  rudder  the  mean  obliquity  of  the  filaments  of  wa- 
ter to  its  surface  cannot  exceed  40°  or  45®.  A  greater 
angle  would  not  be, of  much  service,  for  it  is  never 
in  want  of  a  proper  obliquity  that  the  rudder  fails  of 
producing  a  conversion.  ^^ 

A  ship  misses  stays  in  rough  weather  for  want  of  a  Why  a  ship 
suflScieut  progressive  velocity,  and  bec&use  her  bows  are  *"**'*****y*» 
beat  off  by  the  waves  :  and  there  is  seldom  any  diffi-      ' 
culty  in  wearing  the  ship,  if  she  has  any  progressive 
motion.     It  is,  however,  always  desirable  to  give  the 
rudder  as  much  influence  as  possible.    Its  surface  should 
be  enlarged  (especially  below)  as  much  as  can  be  done 
consistently  with  its  strength  and  with  the  power  of  the 
steersmen  to  manage  it ;  and  it  should  be  put  in  the 
most  favourable  situation  for  the  water  to  get  at  it  with 
great  velocity  ^  and  it  should  be  placed  as  far  from  the 
axis  of  the  ship*s  motion  as  possible.     These  points  are 
attained  by  making  the  stern-post  very  upright,  as  has 
always  been  done  in  the  French  dockyai*ds.     The  Bri- 
tish ships  have  a  much  greater  rake  '^  \i\sX.  wslVnI^^^^'c^  "ml^ 


^ 
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Ting  taugtit  us  that  their  ships,  when  in.  oup  possession, 
are  much  more  obedient  lo>  the  helm  than  our  own.— 
In  order  to  ascertain  the  motion  produced  by  the  ac- 
tion of  the  rudder,  draw  from  the  centre  of  gravity  a 
line  G^  perpendicular  to  D  of  (D  </  being  drawn 
through  the  centre  of  effort  of  the  rudder)-.  Then,  as  in 
the  consideration  of  the  action  of  the  sails,  we  may  con- 
ceive the  line^  G  as  a  lie ver  connected  with  the  ship,  and 
impelled  by  a  force  D  d  acting  perpendicularly  at  q.  The 
consequence  of  this  will  be,  an  incipient  conversion  of 
the  ship  about  a  vertical  axis  passing  through  some 
point  S  in  the  line  q  G,  lying  on  the  other  side  of  G 
from  q;  and  we  have,  as  in  the  former  case,  GSzz 


// 


S^ 
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The  motion  Thus  tlie  action  and  efiects  of  the  sails  and  of  the 
of  the  rud-  rudder  are  perfectly  similar,  and  are  to  be  considered  in 
fothatof'  ^^®  ^^^^  manner.  We  see  that  the  action  of  the  rud- 
the  tails  ^^i*t  though  of  a  small  surface  in  comparison  of  the  sails, 
and  very  must  be  very  great :'  For  the  impulse  of  water  is  many 
great  hundred  times  greater  than  that  of  the  wind ;  and  the 

arm  ^  G  of  the  lever,  by  which  it  acts,  is  incomparably 
greater  than  that  by  which  any  of  the  impulsions  on  the 
sails  produces  its  effect  j  accordingly  the  ship  yields 
much  more  rapidly  to  its  action  than  she  does  to  the  la- 
teral impulse  of  a  sail. 

Observe  here,,  that  if  G  were  a  fixed  or  supported 
axis,  it  would  be  the  same  thing  whether  the  absolute 
force  D.  d  of  the  rudder  acts  in  the  direction  D  </, .  or 
Its  transverse  part  D  e  acts  in  the  direction  D  e^  both 
would  produce  the  same  rotation  ;  but  it  is  not  so  in  a 
free  body.     The  force  D  d  both  tends  to  retard  the 
sliip's  motion  and  to  produce  a  rotation  :  It  retards  it  as 
much  as  if  the  same  force  D  d  had  been  immediately  ap- 
plied to  the  centre.     And  thus  the  real  motion  of  the 
ship  is  compounded  of  a  motion  of  the  centre  in  a  di- 
rection parallel  to  D  d^  and  of  a  motion  round  the  centre* 
These  two  ennstitute  the  motion  round  §• 
Employed        As  the  effects  of  the  action  of  the  rudder  are  both 
as  an  ezam^more  remarkable  and  somewhat  more  simple  than  those 
pie  of  the    of  the  sails,  we  shall  employ  them  as  an  example  of  the 
coBver^on  n'^c'i*"^*"*  of  the  motions  of  conversion  in  general  j  and 
'as  we  must  content  ourselves  in   a  work  like  this  with 
what  is  very  general,  we  shall  simplify  the  investigation 
by  attending  only  to  the  motion  of  conversion.     We 
ean  get  an  accurate  notion  of  the  whole  motion,  if  want- 
ed for  any  purpose,  by  combining  the  progressive  or  re- 
trograde motion  paraUel  to  D  ^  with  the  motion  of  ro* 
tation  which  we  are  about  to  determine. 

In  this  case,  then,  we  observe,  in  the  first  place,  that  the 

Dh'qG 
angular  velocity  (see  Botation,  N®  22.)  is    /•      .      J 

and,  as  was  shown  in  that  article,  this  velocity  of  rota- 
tion increases  in  the  proportion  of  the  time  of  the  forces 
uniform  action,  and  the  rotation  would  he  uniformly  ac- 
celerated if  the  forces  did  really  act  uniformly.  This, 
however,  cannot  be  the  case,  because,  by  the  ship^s 
change  of  position  and  change  of  progressive  velocity, 
the  direction  and  intensity  of  the  impelling  force  is  con- 
tinually changing.  But  if  two  ships  are  performing 
similar  evolutions,  it  is  obvious  that  the  changes  of  force 
are  similar  in  similar  parts  of  the  evolution.   Therefore 
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the  comtideratioo  of  the- momentary  evolution  is  tnfficieiit 
for  enabling  us  to  compare  the  motions  of  ships  actuated 
by  similai  forces,  which  is  all  we  have  in  view  at  presenL 
The  velocity  r,  generated  in  any  time  t  by  the  conti« 
nuance  of  an  invariable  momentary  acceleration  (which 
is  all  that  we  mean  by  saying  that  it  is  produced  by  the 
action  of  a  constant  accelerating  force),  is  as  the  acce- 
leration and  the  time  jointly.  Now  what  we  call  the 
angular  velocity  is  nothing  but  this  momentary  accele- 
ration.    Therefore  the  velocity  v  generated  in  the  time 

F-oG 
lisss-^r^-*.. 


7>'' 


The  expression  of  the  angular  velocity  is  also  the  ex*  Aiigakr 
pression  of  the  velocity  r  of  a  point  situated  at  the  di-^***^' 
stance  i  from  the  axis  G. 

Let  9S  be  the  space  or  arch  of  revolution  described  in 
the  time   t  by  this  poiut,  whose  distance  from  G  is 

YqG 

Then 


=z    J. 


fluent  2  =r 


5B  :=  t;  t  =: 
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■/' 


i  /,  and  taking  the 


<*•     This  arch  measures  the  whoI« 


angle  of  rotation  accomplished  in  the  time  /.     These 

are  therefore  as  the  squares  of  the  times  from  the  begia«> 

ning  of  the  rotation. 

Those  evolutions  are  equal  which  are  measured  bj 

equal  arches.     Thus  two  motions  of  45  degrees  each 

are  equal.     Therefore  because  2  is  the  same  in  both, 

F^G 

the  quantity  "^ f*  is  a  constant  quantity,  and  ^  1% 

Jpr 

F   yG 
reciprocally  propoKional  to '^: — J",  or  is  proportiooaL 


f' 


and  t  is-  proportional  to 


^■p" 
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That 


F-^G  v^FyG 

is  lo  say,  tira  times  of  the  similar  evolutions  of  twe 
ships^  are  as  the  square  root  of  the  momentum  of  ineiw 
tia  directly,  and  as  the  square  root  of  the  momentum  of 
the  rudder  or  sail  inversely.  This  will  enable  ua  to 
make  the  comparison  easily.  Let  us  suppose  the  shipa 
perfectly  similar  in  form  and  rigging,  and  to  differ  only. 

in  length  L  and.  l;J*^  •  R*  is  \^ofp  r»  as  L*  to  ft 

For  the  similar  particles  F  and  p  contain  quantities  of. 
matter  which  are  as  the  cubes  of  their  lineal  dimensiona,^ 
that  is,  as  L^  to  /^.  And  because  the  particles  are  si^ 
milarly  situated,  R*  is  to  r»  as  L*  to  /».  Therefore 
P-R»  :  /jf«=L*  :  /*.  Now  F  is  to/ as  L»  to/*. 
For  the  surfaces  of  the  similar  rudders  or  sails  are  aa 
the  squares  of  their  lineal  dimensions,  that  is,  as  L*  ta 
/*.  And,  lastly,  G  ^  is  to  ^  <jp  as  L  to  /,  and  therefoiv 
F  •  G  y  :  /'  ^  y  =  L*  :  l\     Therefore  we  have  T»  : 

-   F-Gy       /-gy  "L3-  /I  - 
<  =  L  :  /. 

Therefore  the  times  of  performing  similar  evolutioiMitiB^^ii. 
with  similar  ships  are  proportional  to  the  lengths  of  thenular  evo- 
ships  when  both  are  sailing  equally  fait  \  and  since  tbe'"^^»**^ 
evolutions  are  similar,  and  the  forces  vary  sirailarly  in'jj?*^ 


1^3  :  ^  =  L»  :  /«,  and  T  : 
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their  different  parts,  vf\mt  Is  here  demonstrated  of  the 
smallest  incipient  evolatlons  is  true  of  the  whole.  Tiiey 
therefore  not  only  describe  equal  angles  of  revolution, 
but  also  similar  curves. 

A  small  ship,  therefore,  works  in  less  time  and  in 
less  room  than  a  great  ship,  and  this  in  the  pro{)ortion 
of  its  length.  This  is  a  great  advantage  in  all  cases, 
partioylarly  in  wearing,  in  order  to  sail  on  the  other 
tack  close-hauled.  '  In  this  case  she  will  always  be  to 
windward  and  a-bead  of  the  large  ship,  when  both  are 
got  on  the  other  tack.  It  would  appear  at  first  sight 
.that  the  large  ship  will  have  the  advantage  in  tacking. 
Indeed  the  large  ship  is  farther  to  windward  when  again 
trimmed  on  the  other  tack  than  the  small  ship  when  she 
is  just  trimmed  on  the  other  tack.  But  this  happened 
before  the  large  ship  had  completed  her  evolution,  and 
the  small  ship,  in  the  mean  time,  has  been  going  forward 
on  the  other  tack,  and  going  to  windward.  She  will 
therefore  be  before  the  large  ship's  beam,  and  perhaps 
AS  far  to  windward. 

We  have  seen  that  the  velocity  of  rotation  is  propor- 
tional, ctJBteris  paribus^  to  F  X  G  y.  F  mean-i  the  ab- 
solute impulse  on  the  rudder  or  sail,  and  ia  always  per- 
pendicular to  its  surface.  This  absolute  impulse  on  a 
Sail  depends  on  the  obliquity  of  th«  wind  to  its  surface. 
The  usual  theory  says,  that  it  is  as  the  square  of  the 
sine  of  incidence :  but  we  find  this  not  true.  We  must 
content  ourselves  with  expressing  it  by  some  as  yet  un- 
known function  ^  of  the  angle  of  incidence  a,  and  call  it 
^a;  and  If  S  be  the  surface  of  the  sail,  and  V  the  ve* 
(locity  of  the  wind,  the  absolute  impulse  is  n  V*S  X  ^  o* 
This  acts  (in  the  case  of  tbe  mizen-topsail,  (fig.  lo.) 
by  the  lever  y  G,  which  is  equal  to  DG.X  cos.  DG  ^, 
aud  DG  q  is  equal  to  the  angle  df  the  yard  and  keel ; 
which  angle  we  formerly  called  h.  Therefore  its  enorgy 
in  producing  a  rotation  is  n  V*S  X  ^  «  X  DG  X  cos*  ^« 
lieaving  out  the  constant  quantities  17,  V*,  S,  and  DG, 
its  energy  is  proportional  to  ^  a  X  cos.  h.  In  order, 
therefore,  that  any  sail  may  have  the  greatest  power 
to  produce  a  rotation  round  G,  it  must  be  so  trimmed 
that  ^oXcos.^  may  be  a  maximum.  Thus,  if  we 
would  trim  the  sails  on  the  foremast,  so  as  to  pay  the 
ship  off  from  the  wind  right  a-head  with  the  greatest 
<^ect,  and  if  we  take  the  experiments  of  the  French 
academicians  as  proper  measures  of  the  oblique  impulses 
of  the  wind  on  the  sail,  we  will  brace  up  the  yard  to  au 
angle  of  48  degrees  with  the  keel.  The  impulse  corre- 
sponding to  48  is  615,  and  the  cosine  of  48^  is  669. 
These  give  a  product  of  41 1435.  If  we  brace  the  sail 
lo  54.44,  the  angle  assigned  by  the  theory,  the  effective 
impulse  is  40J274.  If  we  make  the  angle  45*,  the  im- 
palse  is  408774.  It  appears  then  that  48^  is  preferable 
'to  either  of  the  others.  But  the  difference  is  inconsi- 
derable,  as  in  all  caees  of  maximum  a  small  deviation 
from  the  best  position  is  not  very  detrimental.  But  the 
difference  between  the  theory  and  this  experimental 
.measure  will  be  very  great  when  the  impulses  of  the 
windare  of  necessity  very  oblique.  Thus,  in  tacking 
fthipt  as  soon  as  the  headsails  are  taken  aback,  they 
serve  to  aid  the  evolution,  as  is  evident :  But  if  we  were 
now  to  adopt  the  maxim  inculcated  by  the  theory,  we 
«heuld  immediately  round  in  tbe  weatber-braees,  so  as 
to  increase  the  impulse  on  the  sail,  because  it  is  then 
"Very  small ;  andjilthoogb  we  by  this  jneans  make  yard 
Dore  square,  and  therefore  diminish  the  rotatory  mo- 
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mentum  of  this  impulse,  yet  the  impulse  is  more  increased 
(by  the  theory)  than  its  vertical  lever  is  diminished. —  .  ^° 
Let  us  examine  this  a. little  more  particularly,  because  ^°'*^*P°"^ 
it  is  reckoned  one  of  th\e  nicest  points  of  seamanship  to  ^^^^ 
aid  the  ship^s  coming  round  by  means  of  the  headsails  j 
and  experienced  seamen  differ  in  their  practice  in  this 
manoeuvre.  Suppose  the  yard  braced  up  to  40%  which 
is  as  much  as  can  be  usually  done,  and  that  the  sail 
shivers  (the  bowlines  are  usually  let  go  when  the  helm  is 
put  down),  the  sail  immediately  takes  aback,  and  in 
a  moment  we  may  suppose  an  incidence  of  6  degrees. 
The  impulse  corresponding  to  this  is  400  (by  ex  peri- 
mnnt),  and  the  cosine  of  40°  is  766.  This  gives  306400 
for  the  effective  impulse.  To  proceed  according  to  the 
theory,  we  should  brace  the  yard  to  70®,  which  would 
give  the  wind  (now  34*  on  the  weather-hew)  an  inci- 
dence of  nearly  36°,  and  the  sail  an  inclination  of  20** 
to  the  intended  motion,  which  is  perpendicular  to  the 
keel.  For  the  tangent  of  20^  is  about  i  of  tbe  tangent 
of  36*.  Lpt  us  now  see  what  effective  impulse  the  ex- 
perimental law  of  oblique  impulsions  will  give  for  this 
adjustment  df  the  sails.  The  experimental  impulse  for 
36®  is  480  5  the  cosine  of  70°  is  342  \  the  product  is 
164x60,  not  much  exceeding  the  half  of  the  former. 
Nay,  the  impulse  for  36**,  calculated  -by  the  theory, 
would  have  been  only  346,  and  the  effective  impulse' 
only  1 18332.  And  it  must  be  farther  observed,  that  this 
theoretical  adjustment  would  tend  greatly  to  check  the 
evolution,  and  in  most  cases  would  entirely  mar  it,  by 
checking  the  sbip^s  motion  a-head,  and  consequently  the 
action  of  the  rudder,  whieh  is  the  most  powerful  agent 
in  the  evolution  \  for  here  would  be  a  great  impulse  di- 
rected almost  astern. 

We  were  justifiable,  therefore,  in  saying,  in  the  be- 
ginning of  this  article,  that  a  seaman  would  frequently 
find  himself  baffled  if  he  were  to  work  a  ship  according 
to  the  rules  deduced  from  M.  Bouguer^s  work ;  and  we 
see  by  this  instance  of  what  importance  it  is  to  have  the 
oblique  impulsion  of  fluids  jiscertained  experimentally. 
The  practice  of  the  most  experienced  seaman  is  directly 
the  opposite  to  this  theoretical  maxim,  and  its  success 
greatly  confirms  the  usefulness  of  these  experiments  of 
the  academicians  so  often  praised  by  us. 

We-  return  again  to  the  general  consideration  of  tlie 

F  •  qOt 
lotatory  motion.     We  found  the  velocity  vzz — i-^ — ^ 

fpf* 

It  is  therefore  proportional,  coeteris  paribus^  to  q  G. 
We  have  seen  in  what  manner  q  G  depends'on  the  po« 
sition  and  situation  of  the  sail  or  rudder  when  the  point 
G  is  fixetl.  But  it  aUo  depends  on  the  position  of  G. 
With  respect  to  the  action  of  the  rudder,  it  is  evident 
that  it  is  so  much  the  more  powerful  as  it  is  more  re- 
mote from  G.  The  distance  from  G  may  be  increased 
€ither  by  moving  the  rudder  farther  afl  or  G  farther 
fnrward.  And  as  it  is  of  th« -utmost  importance  that  a 
ship  answer  her  helm  with  the  greatest  promptitude, 
those  circumstances  have  been  attended  to  whidi  distin- 
guished fine  steering  ships  from  such  as  had  not  this 
quality  ;  and  it  is  in  a  great  measure  to  be  ascribed  to 
this,  that,  in  the  gradual  improvement  of  naval  arcbiteo- 
ture,  the  centre  of  gravity  has  been  placed  far  forward. 
Perhaps  the  notion  of  a  centre  of  gravity  did  not  come 
into  the  thoughts  of  the  rude  builders  inearl^  tv<c^ft%^Vvx^ 
they  observed  thai  V.UfA6\A^\.%  «GA^v^%^aK3c^^^»^^wX^M^ 
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iiad  their  extreme  breadth  before  the  middle  point,  and 
consequently  the  bows  not  so  acute  as  the  stern.   This  is 
so  contrary  to  what  one  would  expect,  that  it  attracted 
attention  more  forcibly ;  and,  being  somewhat  mysteri- 
ous, it  might  prompt  to  attempts  of  improvement,  by 
exceeding  in  this  singular  maxim.     We  believe  that  it 
has  been  carried  as  far  as  is  compatible  with  other  es- 
61        sential  requisites  in  a  ship. 
Of  impor-       \Ye  believe  that  this  is  the  chief  circumstance  in 
I*"®? *®^  what  is  called  the  trim  of  a  ship  }  and  it  were  greatly 
bett  place    ^^  ^  wished  that  the  best  place  for  the  centre  of  gravi* 
for  a  ship's  ty   could  be  accurately  ascertained.     A  practice  pre- 
centre  of    vails,  which  is  the  opposite  of  what  we  are  now  ad- 
gravity.       vancing.     It  is  usual  to  load  a  ship  so  that  her  keel  is 
not  horizontal,  but  lower  abaft.     This  is  found  to  im- 
prove her  steerage.     The  reason  of  this  is  obvious.     It 
increases  the  acting  surface  of  the  rudder,  and  allows 
the  water  to  come  at  it  with  much  greater  freedom  and 
regularity }  and  it  generally  diminishes  the  griping  of 
the  ship  forward,  by  removing  i(  part  of  the  bows  oat 
of  the  water.     It  has  not  always  this  eflect  ^  for  the 
form  of  the  harping  aloft  is  frequently  such,  that  the 
tendency  to  gripe  is  diminished  by  immersing  more  df 


the  bow  in  the  water. 

But  waving  these  circumstances,  and  attending  only  //'{*-h^*^'o* 
to  the  rotatory  energy  of  the  rudder,  we  see  that  it  is  ^  p 

of  advantage  to  carry  the  centre  of  gravity  forward.  i\\^t/pf^=:/  />  r*  -j-  M 
The  same  advantage  is  gained  to  the  action  of  the  after  Y  '  a  tr 

sails.     But,  on  the  other  hand,  the  action  of  the  head-  ~~ 


boats  by  the  way  in  which  (hey  rest  on  their  two  feet, 
sometimes  leaning  all  on  one  foot,  and  sooietimea  on  thv 
other.  And  we  have  often  seen  this  evolution  very  sen- 
sibly accelerated  in  a  ship  of  war,  by  the  crew  running 
suddenly,  as  the  helm  is  put  down,  to  the  .lee-bow.  And 
we  have  heard  it  asserted  b^  very  expert  seamen,  that 
after  all  attempts  to  wear  ship  (after  lying  to  in  a  storm) 
have  failed,  they  have  succeeded  by  the  catw  collecting 
themselves  near  the  weather  fore-shrouds  the  momt-nt 
the  helm  was  put  down.  It  must  be  agreeable  to  the 
reflecting  seaman  to  sec  this  practice  supported  by  un- 
doubted mechauical  principles.  6$ 

It  will  appear  paradoxical  to  aay  that  the  evolutioo  ^«  ^^^^ 
may  be  accelerated  eveu  by  an  addition  of  matter  to  the  ''**^^f*'** 
ship;  and  though  it  is  only  a  piece  of  curiosity,   our  JJI^jj^j^^ 
readers  may  wish  to  be  made  sensible  of  it.     Let  m  be  mailer. 
the  addition,  placed  in  some  point  m  lying  beyond  G 
from  g.     Let  S  be  the  spontaneous  centre  ofconversioa 
before  the  addition.     Let  v  be  the  velocity  of  rotation 
round  g^  that  is,  the  velocity  of  a  point  whase  distancci 
from  ^  is  I,  and  let  ^  be  the  radius  vector,  or  distance  of 
a  particle  from  g*    \Ve  have  (RoxATlOK,  N®  22.)  rss 

^- But  we  know  (Rotation,  N**  23.) 


, __ y 

sails  is  diminished  by  it  j  and  we  may  call  every  sail    J pr* -^'M  •  G^  +*'*' "'5^ 
a  headsail  whose  centre  of  gravity  is  before  the  centre  of 


Gg\      Therefore    r  =: 
Let  us  determine  G^ 


6% 
A  practice 
of  seamen 
in  putliag 
about  ex- . 
plained. 


gravity  of  the  ship  ;  that  is,  all  the  sails  hoisted  on  the 
bowsprit  and  foremast,  and  the  staysails  hoisted  on  the 
mainmast ;  for  the  centre  of  gravity  is  seldom  far  beioi-e 
the  mainmast. 

Suppose  that  when  the  rudder  is  put  into  the  posi- 
tion  AD  (fig.  ii.)i  the  centre  of  gravity  could  be 
shifted  to  g^  so  as  to  increase  q  G,  and  that  this  is  done 
without  increasing  the  sum  of  the  products  p  r*.  It  is 
obvious  that  the  velocity  of  conversion  will  be  increased 
in  the  proportion  ofoG  iogg*  This  is  very  possible, 
by  bringing  to  that  side  of  the  ship  parts  of  her  loading 
which  were  situated  at  a  distance  from  G  on  the  other 
side.   Nay,  we  can  make  this  change  in  such  a  manner 

that  //>r*  shall  e.vcu  be  less  than  it  was  before,    by 

taking  care  that  every  thing  which  we  shift  shall  be 
nearer  to  g  than  it  was  formerly  to  G.  Suppose  it  all 
placed  in  one  spot  m,  and  (hat  m  is  the  quantity  of  mat- 
ter so  shifted,  while  M  is  the  quancity  of  matter  in  the 
whole  ship.  It  is  only  necessary  that  m  *^G*  shall  be 
less  than  the  sum  of  the  products /7r'  corresponding  to 
the  matter  which  has  been  shifted.  Now,  although  the 
matter  which  is  easily  moveable  is  generally  very  small 
in  comparison  to  the  whole  matter  of  the  ship,  and  there- 
fore can  make  but  a  small  change  in  the  place  of  the 
centre  of  gravity,  it  may  frequently  be  brought  from 
places  so  remote  that  it  may  occasion  a  very  sensible  di- 
minution of  the  quantity  fp  r*,  which   expresses   the 

whole  momentum  of  inertia. 

This  explains  a  practice  of  the  seamen  in  small  wher- 
ries or  ekiSsf  who  in  putting  about  are  accustomed  to 
place  themselves  to  leeward  of  the  mast.  They  even 
find  that  they  can  aid  the  quick  motions  of  these  light 


and  mg  and  qg. 

Let  mG  be  called  %,     Then,  by  the  nature  of  the 
centre  of  gravity,  M'\-m:MzzGm  :g  wzzxigm^  and 

S  ^=  vi  .  ^  ^f  and  i»  •  ^  i»»  =  T- g**      In  like 

manner,   M  •  G  £»=r  ,  z\     Now  m  M*-}-M  m» 

M  +  w/»  ^ 

=  M  w  X  M  +  wj.     Therefore  M  •  Gg^  +  m*  gn^ 


_Mmx(M+m)  ^   _     Mm 


m 


U+m' 


then  M 


»-.  = 


Let  n   be  s: 


M  + 1» 
G*  +W  -^ m*=M  n  «•.     Also  G^ 


m 


zrnas,  being  rrtTY—— 25.     Let  or  G  be  called  c:  then 

M-f-fi  •" 

7^=c-fn2.     Also  let  SG  be  called  tf. 

We    have   now  for   the   expression  of  the  velocity 

-     ^        ^  - ,  or  v=  Tr    X   —^ .     But 


vzz 


fp^^+ 


M 


wz' 


M 


M-f »  %\ 


(Rotation,  N®  30) 
c  -f-nsi 


"^  =c^.  Tbeiefore,  finally,  czr 


M 


F 


Had  there  been  no  addition  of  matter 


F       c 

made,  we  should  have  had  v=  -v^  X  — •   It  remains  to 

M      ce' 

■ 

show,  that  %  may  be  so  taken  that  —  may  be  less  than 


— \ 1.     Now,  if  c  be  to  9  as  c  tf  to 


',  that  is,  if  fl( 
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be  taken  equal  to  tf,  the  two  fractions  wili  be  equal. 
But  if  %  be  less  tban  e^  that  is,  if  the  additional  matter 
is  placed  anywhere  between  S  and  G,  the  complex  frac- 


c 


tion  will  be  greater  than  the  fraction  — ,  and  the  velo- 


c  e 


city  of  rotation  will  be  increased.   There  is  a  particular 
distance  which  will  make  it  the  greatest  possible,  name- 

ly,  when  a  Is  made  =  -  (\/c*+«^«-*).    «   «!» 

pasily  be  found  by  treating  the  fraction  — -r- — j,  with 

ss,  considered  as  the  variable  quantity,  for  a  maximum. 
In  what  we  have  been  saying  on  this  subject,  we  have 
considered  the  rotation  only  in  as  much  as  it  is  per- 
formed round  the  centre  of  gravity,  although  in  every 
moment  it  is  really  performed  round  a  spontaneous  axis 
6a,        h^^S  beyond  that  centre.    This  was  done  because  it  af- 
Th«  rota-    forded  an  easy  investigation,  and  any  angular  motion 
tion  per-     round  the  centre  of  gravity  is  equal  to  the  angular 
formed        motion  round  any  other  point.     Therefore  the  extent 


ronnd  a^^    ^^^  ^j^^  ^j^^  ^^  ^jj^  evolution  are  accurately  defined.— 
oui  azit.  *    From  observing  that  the  energy  of  the  force  F  is  pro- 


spontane. 


portional  to  q  G,  an  inattentive  reader  will  be  apt  to 
conceive  the  centre  of  gravity  as  the  centre  of  motion, 
and  the  rotation  as  taking  place,  because  the  momenta  of 
the  sails  and  rodder,  on  the  opposite  side  of  the  centre 
of  gravity,  do  not  balance  each  other.  But  we  must 
always  keep  in  mind  that  this  is  not  tlie  cause  of  the  ro- 
tation. The  cause  is  the  want  of  equilibrium  round 
the  point  C  (fig.  lo.),  where  the  actions  of  the  water 
balance  each  other.  During  the  evolution,  which  con- 
sists of  a  rotation  combined  with  a  progressive  motion, 
this  point  C  is  continually  shifting,  and  the  unbalanced 
momenta  which  continue  the  rotation  always  respect  the 
momentary  situation  of  the  point  C.  It  is  nevertheless 
always  true  that  the  energy  of  a  force  F  is  proportional 
(ceeteris  paribus)  to  q  G,  and  the  rotation  is  always 
made  in  the  same  direction  as  if  the  point  G  were  really 
the  centre  of  convei*sion.  Therefore  the  mainsail  acts 
filways  (when  oblique)  by  poshing  the  stern  away  from 
the  wind,  although  it  should  sometimes  act  on  a  point 
of  the  vertical  lever  through  C,  which  is  a-head  of  C. 

These  observations  on  the  effects  of  the  sails  and 
rudder  in  producing  a  conversion,  are  sufficient  for  ena- 
bling us  to  expliiin  any  case  of  their  action  which  may 
occur.     We  have  not  considered  the  effects  which  they 
tend  to  produce  by  inclining  the  ship  round  a  horizon- 
tal axis,  viz.  the  motions  of  rolling  and  pitching.     See 
Rolling  and  Pitching.     To  treat  this  subject  pro- 
perly would  lead  us  into  the  whole  doctrine  of  the  eqm- 
librinm  of  floating  bodies,  and  it  would  rather  lead  to 
maxims  of  construction  than  to  maxims  of  manoeuvre. 
M.  Boaguer\s  Traiii  du  NavirCy  and  Euler's  Sctentia 
Navalis  are  excellent  performances  on  this  subject,  and 
we  are  not  here  obliged  to  have  recoui'se  to  any  errone- 
6^        ous  theory. 
DtSeient         It  is  easy  to  see  that  the  lateral  pressure  both  of  the 
operations  ^ind  on  the  sails  and  of  the  water  on  the  rudder  tends 
of  the  wa-  ^^  incline  the  ship  to  one  side.     The  sails  also  tend  to 
■hip  and      pi'ws  the  ship's  bows  into  the  water,  and  if  she  were 
wind  on      kept  firom  advancing,  would  press  them  down  coosider- 
the  tails  ba» ably.     But  by  the  ship's  motion,  and  the  prominent 
!!^-*  *        '®''™  ®f  ^^^  bows,  the  resistance  of  the  water  to  the 
foie  part  of  the  ship  produces  a  force  which  is  directed 


other. 


upwards.     The  sails  also  h:ive  a  small  tendency  to  raise 
the  ship,  for  they  constitute  a  surface  which  in  general 
separates  from  the  plumb-lime  below.    This  is  remark- 
ably the  case  in  the  staysails,  pa/ticularly  the  jib  and 
fore- topmast  staysail.     And  this  helps  greatly  to  soften 
the  plunges  of  the  ship's  hows  into  the  head  seas.     The 
upward  pressure  also  of  the  water  en  her  bows,  which 
we  just  now  mentioned,  has  a  great  effect  in  opposing 
the  immersion  of  the  bows  which  the  sails  produce  by 
acting  on  the  long  levers  furnished  by  the  masts.     M. 
Bouguer  gives  the  name  o{ point  velique  to  the  point  V 
(fig.  12.)  of  the  mast,  where  it  is  cut  by  the  line  CV,  Fig.  it, 
which  marks  the  mean  place  and  direction  of  the  whole 
impulse  of  the  water  on  the  bows.   And  he  observes,  that 
if  the  mean  direction  of  all  the  actions  of  the  wind 
on  the  sails  be  made  to  pass  also  through  this  point, 
there  will  be  a  perfect  equilibrium,  and  the  ship  will 
have  no  tendency  to  plunge  into  the  water  or  to  rise 
out  of  it ;  for  the  whole  action  of  the  water  on  the 
bows,  in  the  direction  CV,  is  equivalent  to,  and  may 
be  resolved  into  the  action  C£,  by  which  the  progres- 
sive motion  is  resisted,  and  the  vertical  action  CD,  by 
which  the  ship  is  raised  above  the  water.     The  force 
CK  most  be  opposed  by  an  equal  force  VD,  exerted  by 
the  wind  on  the  sails,  and  the  force  CD  is  opposed  by 
the  weight  of  the  ship.     If  the  mean  effort  of  the  sails 
passes  above  the  point  V,  the  ship's  bow  will  be  pressed 
into  the  water  ^  and  if  it  pass  below  V,  her  stem  will 
be  pressed  down.     But,  by  the  union  of  these  forces, 
she  will  rise  and  fall  with  the  sea,  keeping  always  in  a 
parallel  position.    We  apprehend  that  it  is  of  very  little 
moment  to  attend  to  the  situation  of  this  point.     Ex- 
cept when  the  ship  is  right  afore  the  wind,  it  is  a  thou- 
sand chances  to  one  that  the  line  CV  of  mean  resistance 
does  not  pass  through  any  mast ;  and  the  fact  is,  that 
the  ship  cannot  be  in  a  state  of  uniform  motion  on  any 
other  condition  but  the  perfect  union  of  the  line  of 
mean  action  of  the  sails,  and  the  line  of  mean  action  of 
the  resistance.     But  its  place  shifts  by  every  change  of 
leeway  or  of  trim  y  and  i^  is  imposslMe  to  keep  these 
lines  in  one  constant  point  of  intersection  for  a  moment, 
on  account  of  the  incessant  changes  of  the  surface  of  the 
water  on  which  she  floats.     M.  Bouguer's  observations 
on  this  point  are,  however,  very  ingenious  and  original.        ^^ 

We  conclude  this  dissertation,  by  describing  some  of  chitf  evo- 
the  chief  movements  or  evolutions.    What  we  have  saidlutions  de- 
faitberto  is  intended  for  the  instruction  of  the  artist,  by^^^ibed* 
making  bim  sensible  of  the  mechanical  procedure.   The 
description  is  rather  meant  for  the  amusement  of  the 
landsman,  enabling  him  to  understand  operations  that 
are  familiar  to  the  seaman.     The  latter  will  pei haps 
smile  at  the  awkward  account  given  of  his  business  by 
one  wbf-  cannot  hand,  reef,  or  steer.    . 

To  tack  Ship. 

The  ship  must  first  be  kept  full,  that  ts,  with  a 
very  sensible  angle  of  incidence  on  the  sails,  and  by 
no  means  hugging  the  wind.  For  as  this  evolution  is 
chiefly  performed  by  the  rudder,  it  is  necessary  to  give 
the  ship  a  good  velocity.  When  the  ship  is  observed 
to  luff  up  of  herself,  that  moment  is  to  be  x;atched  for 
beginning  the  evolution,  because  she  will  by  her  inhe^ 
rent  force  continue  this  motion.  The  helm  is  then  put 
down*  When  the  officer  calls  out  Helm's  ar'l»^^>2QA> 
fore-sheet)  fot^-ta^  \iW<W'^)''^^>^^^^%wi^^^^^s»- 
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ward,  are  let  go.     Tbe  jib  is  ft*eqaently  bauled  down. 
Tbus  tbe  obstacles  to  tbe  sbip^s  bead  coming  up  to  tbe 
wind  by  tbe  action  of  tbe  rudder  are  removed.     If  tbe 
mainsail  is  set,  it  is  not  unusual  to  clue  up  tbe  weatber 
side,  wbicb  may  be  considered  as  a  beadsail,  because  it 
is  before  tbe    centre   of  gravity.      Tbe  mizen    must 
'be  baaled  out,  a  txi  even  tbe  sail  braced  to  windward. 
Its  power  in  paying  off  tbe  stern  from  tbe  wind  con- 
spires witb  tbe  action  of  tbe  ruddei^     It  is  really  an 
aerial  rudder.    Tbe  sails  are  immediately  taken  aback. 
In  tbis  Rtate  tbe  effect  of  tbe  mizen-topsail  would  be 
to  obstruct  tbe  movement,  by  pre3sing  tbe  stem  the  con- 
trary way  to  wbat  it  did  before.    It  is  therefore  either 
'immediately  braced  about  sharp  on  the  other  tack,  or 
lowered.       Bracing  it   about  evidently  tends  to   pay 
round  the  stern  from  tbe  wind,  and  thus  assist  in  bring- 
ing tbe  bead  up  to  the  wind.     But  in  tbis  position  it 
checks  tbe  progressive  motion  of  the  ship*  on  which  tbe 
evolution  chiefly  depends.    For  a  rapid  evolution,  there- 
fore, it  is  as  well  to- lower  tbe  mizen-topsail.     Mean- 
time, tbe  beadsails  are  all  aback,  and  the  action  of  the 
wind  on  them  tends  greatly  to  pay  tbe  ship  round.    To 
increase  this  effect,  it  is  not  unusual  to  haul  the  fore- top 
bowline  again.     Tbe  sails  on  the  mainmast  are  now  al- 
most becalmed ;  and  therefore  when  tbe  wind  is  right  a- 
head,  or  a  little  before,  the  mainsail  is  hauled  round  and 
^braced  up  sharp  on  tbe  other  tack  with  all  expedition. 
The  staysail  sheets  are  now  shifted  over  to  their  places 
.for  the  other  tack.     The  ship  is  now  entirely  under  tbe 
power  of  tbe  beadsails  and  of  the  rudder,  and  their  ac- 
tions conspire  to  promote  tbe  conversion.    The  ship  has 
•acquired  an  angular  motion,  and  will  preserve  it,  so  that 
now  tbe  evolution  is  secured,  and  she  falls  off  apace  from 
the  wind  on  the  other  tack.     Tbe  farther  action  of  the 
rodder  is  therefore  unnecessary,  and  would  even  be  pre- 
judicial, by  causing  the  ship  to  fall  off  too  much  from 
the  wind  before  tbe  sails  can  be  shifted  and  trimmed  for 
sailing  on  the  other  tack.   It  is  therefore  proper  to.rigbt 
tbe  helm  when  tbe  wind  is  right  ahead,  that  is,  to  bring 
the  rudder  into  the  direction  of  the  keel.   Tbe  shipcon- 
.  tinues  her  conversion  by  her  inherent  force  and  the  ac- 
tion of  tbe  beadsails. 

When  the  ship  has  fallen  off  about  four  points  from 
the  wind,  tbe  beadsails  are  bauled  round  and  trimmed 
sharp  on  tbe  other  tack  witb  all  expedition ;  and  al- 
though tbis  operation  was  begun  with  the  wind  four 
points  on  tbe  bow,  it  will  be  six  before  the  sails  are  braced 
-up,  and  therefore  the  beadsails  will  immediately  fill. 
The  after-sails  have  filled  already,  while  tbe  beadsails 
were  inactive,  and  therefore  immediately  check  the  far* 
ther  falling  off  from  the  wind.  AH  sails  now  draw, 
» for  the  staysail  sheets  have  been  shifted  over  while  they 
were  becalmed  or  shaking  in  the  wind.  The  ship  now 
gathers  way,  and  will  obey  tbe  smallest  motion  of  the 
helm  to  bring  her  close  to  the  wind. 

Wc  have  here  supposed,  that  during  all  this  opera- 
tion tbe  ship  preserves  ber  progressive  motion.  She 
must  therefore  have  described  a  curve  line,  advancing 
-Fig.  13.  all  the  while  to  windward.  Fig.  13.  is  a •  representa- 
tion of  tbis  evolution  when  it  is  performed  in  the  com- 
pletest  manner.  Tbe  ship  standing  on  the  course  £  0, 
witb  tbe  wind  blowing  in  tbe  direction  WF,  has  her 
helm  put  bard  a-lee  when  she  is  in  the  position  A.  She 
immediately  deviates  from  her  course,  and  describing  a 
'4:urve|  comes  to  tbe  position  B,  witb  tbe  wind  blowiog 


in  tbe  direction  WF  of  tbe  yards,  and  the  sqnare-iailt 
now  shiver.  Tbe  mizen-topsail  is  here  representee! 
braced  sharp  on  tbe  other  tack,  by  which  its  tendencj 
to  aid  tbe  angular  motion  (while  it  checks  the  progres- 
sive motion)  is  distinctly  seen.  The  main  and  fore-saib 
are  now  shivering,  and  immediately  after  are  taken  »- 
back.  The  effect  of  this  on  the  headsails  is  distinctly 
seen  to  be  favourable  to  the  conversion,  by  pushing  the 
point  F  in  tbe  direction  F  t ;  but  for  tbe  same  reason  it 
continues  to  retard  the  progressive  motion.  ^\  ben  the 
ship  has  attained  to  tbe  position  C,  the  mainsail  is  bauled 
round  and  trimmed  for  tlie  other  tack.  The  impulse  in 
the  direction  Ff  still  aids  the  conversion  and  retards 
the  progressive  motion.  W^heo  tbe  ship  has  attained  m 
position  between  C  and  D,  such  that  the  main  and  mi* 
£en  topsail  yards  are  in  the  direction  of  tbe  wind,  there 
is  nothing  to  counteract  the  force  of  the  headsails  !• 
pay  the  sbip*s  head  off  from  tbe  wind.  Nay,  during 
tbe^progress  of  the  ship  to  this  intermediate  position,  if 
any  wind  gets  at  the  main  or  mizen  topsails,  it  acts  on 
their  anterior  surfaces,  and  impels  tbe  after  parts  of 
the  ship  away  from  tbe  curve  ahc  df  and  thus  aids  tho 
•revolution.  We  have  therefore  said,  that  when  onoe 
'the  sails  are  taken  fully  aback,  and  particularly  when 
the  wind  is  brought  right  ahead,  it  is  scarce  possible 
for  the  evolution  to  fail  $  as  soon  therefore  as  the  main 
•topsail  (trimmed  for  the  other  tack)  shivers,  we  sa« 
certain  that  the  beadsails  will  be  filled  by  the  time  thejr 
are  hauled  round  and  trimmed.  Tbe  staysails  are  filled 
.l)efore  this,  because  their  sheets  have  been  shifted,  sad 
they  stand  much  sharper  than  tbe  square- sai  Is  j  and 
thus  every  thing  tends  to  check  tbe  falling  off  from  the 
wind  on  the  other  tack,  and  this  no  sooner  than  it  should 
be  done.  Tbe  ship  immediately  gathers  way,  and  holds 
on  in  her  new  course  d  G« 

But  it  frequently  happens,  that  in  this  conversion  the 
ship  loses  her  whole  progressive  motion.  Tbis  sometimes 
happens  while  the  sails  are  shivering  before  they  are 
taken  fully  aback.  It  is  evident,  that  in  this  case  there 
is  little  hopes  of  success,  for  the  ship  now  lies  like  s  log, 
and  neither  sails  nor  rudder  have  any  action.  The  shi^ 
drives  to  leeward  like  a  log,  and  the  water  acting  on  the 
lee  side  of  tbe  rudder  checks  a  little  the  driving  of  the 
stem.  The  bead  therefore  falls  off  again,  and  by  and 
by  tbe  sails  fill,  and  the  ship  continues  on  her  formcor 
tack.  This  is  called  MissiNO  stats,  and  it  is  generally 
owing  to  tbe  sliip^  having  too  little  velocity  at  the  b^ 
ginning  of  tbe  evolution.  Htnce  tbe  propriety  of  keep, 
ing  tbe  sails  well  filled  for  some  little  time  before.  Hough 
weather,  too,  by  raising  a  wave  which  beats  violently 
on  the  weather-bow,  frequently  checks  tbe  first  luffiog 
of  the  ship,  and  beats  her  off  again. 

If  the  ship  lose  all  her  motion  after  tbe  beadsaih 
have  been  fully  taken  aback,  and  before  we  have 
brought  the  wind  right  ahead,  the  evolution  becomee 
uncertain,  but  by  no  means  desperate  j  for  the  action 
of  tbe  wind  on  the  beadsails  will  presently  give  her  stem- 
way.  Suppose  this  to  happen  when  the  ship  is  in  the  po- 
sition  C.  Bring  the  helm  ever  hard  to  windward,  so 
that  the  rudder  shall  have  tbe  position  represented  by 
the  small  dotted  line  of.  It  is- evident,  that  tbe  resist* 
ance  of  the  water  to  the  stern-^way  of  the  rudder  acts  in 
a  favourable  direction,  pushing  the  stern  outwards.  In 
the  mean  time,  tbe  action  of  the  wind  en  tbe  beadsails 
pushes  the  bead  in  tbe  o|>posite  direction*    These  ac« 

tiont 
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tibni  conspice  therefore  in  promoting  the  evolution ;  and 
if  the  wind  is  right  ahead,  it  cannot  fail,  hut  may  even 
be  completed  speedily,  hecause  the  ship  gathers  8tern- 
vay,  and  the  action  of  the  rudder  becomes  very  power* 
ful  5  and  as  soon  as  the  wind  comes  on  the  formerly  le?- 
bow,  the  action  of  the  ^^ateron  the  now  leequarter  will 
greatly  accelerate  the  conversion.  When  the  wind 
therefore  has  once  been  brought  nearly  right  ahead, 
tiiere  is  no  risk  of  being  baffled. 

But  should  the  ship  have  lost  all  her  headway  con- 
siderably before  tliis,  the  evolution  is  very  uncertain  : 
for  the  action  of  the  water  on  the  rudder  may  not  he 
nearly  equal  to  its  contrary  action  on  the  lee-quarter  j 
in  which  case,  the  action  of  the  wind  on  the  headsails 
may  not  be  sufficient  to  make  up  the  difference.  When 
this  is  observed,  when  the  ship  goes  astern  without 
changing  her  position,  we  must  immediately  throw  the 
headsails  completely  aback,  and  put  the  helm  down 
again,  which  will  pay  off  the  ship's  head  from  the  wind 
enough  to  enable  us  to  fill  the  sails  again  on  the  same 
tack,  to  try  our  fortune  again  j  or  we  must  boxhaul 
the  ship,  in  the  manner  to  be  described  by  and  by. 

Such  is  the  ordinary  process  of  tacking  ship  j  a  pro- 
cess  in  which  all  the  different  modes  of  action  of  the 
rudder  and  sails  are  employed.  To  execute  this  evolu- 
tion in  the  most  expeditious  manner,  and  so  as  to  gain 
as  much  on  the  wind  as  possible,  is  considered  as  the 
test  of  an  expert  seaman.  We  have  described  the  pro- 
cess which  is  best  calculated  for  ensuring  the  movement. 
But  if  the  ship  be  sailing  very  briskly  in  smooth  water, 
so  that  there  is  no  danger  of  missing  stays,  we  may  gain 
more  to  windward  considerably,  by  keeping  fast  the 
fore -top  bowline  and  the  jib  and  stay-sail  sheets  till  the 
square-sails  are  all  shivering :  For  these  sails,  continu- 
ing to  draw  with  considerable  force,  and  balancing  each 
other  tolerably  fore  and  aft,  keep  up  the  ship's  velocity 
very  much,  and  thus  maintain  the  power  of  the  rudder. 
If  we  now  let  all  fly  when  the  square  sails  are  shivering, 
die  ship  may  be  considered  as  without  sails,  but  exposed 
to  the  action  of  the  water  on  the  lee-bow;  from  which 
arises  a  strong  pressure  of  the  bow  to  windward,  which 
conspires  with  the  action  of  the  rudder  to  aid  the  con- 
▼ersion.  It  evidently  leaves  all  that  tendency  of  the 
Bow  to  windward  which  arises  from  leeway,  and  even 
what  was  counteracted  by  the  formerly  unbalanced  ac- 
tion of  these  head-staysails.  This  method  lengthens  the 
whole  time  of  the  evolution,  but  it  advances  the  ship  to 
windward.  Observe,  too,  that  keeping  fast  the  fore- 
top  bowline  till  the  sail  shivers,  and  then  letting  it  go, 
insures  the  taking  aback  of  that  sail,,  and  thus  instantly 
produces  an  action  that  is  favourable  to  the  evolution. 

The  most  expert' seamen,  however,  differ  among 
themselves  with  respect  to  these  two  methods,  and  the 
first  is  the  most  generally  practised  in  the  British  navy, 
because  the  least  liable  to  fail.  The  forces  which  op- 
pose the  conversion  are  sooner  removed,  and  the  produc- 
tion of  a  favourable  action  by  the  backing  of  the  fore- 
top-9ail  is  also  sooner  obtained,  by  letting  go  the  fore- 
top  bowline  at  the  first; 

Having  entered  so  minutely  into  the  description  and 
rationale  of  this  evolution,  we  have  sufficiently  turned 
the  reader's  attention  to  the  different  actions  which  co- 
operate in  producing  the  motions  of  conversion.  We 
shall  therefore  be  very  brief  in  our  description  of  the 
ether  evolutions* 


To  wear  Ship; 


When  the  seaman  sees  that  his  ship  will  not  go  a« 
bout  head  to  wind,  but  will  miss  stays,  be  much  change 
bis  tack  the  other  way  ;  that  is,  by  turning  her  head 
away  from  the  wind,  going  a  little  way  before  the  wind, 
and  then  hauling  the  wind  on  the  other  tack.  This  is 
called  WEARING  or  veering  ship.  It  is  most  neces- 
sary in  stormy  weather  with  little  sail,  or  in  very  faint 
breezes,  or  in  a  disabled  ship. 

The  processs  is  exceedingly  simple  \  and  the  merer 
narration  of  the  procedure  is  sufficient  for  showing  the- 
propriety  of  every  part  of  it. 

Watch  for  the  moment  of  the  ship's  falling  off,  and" 
then  haul  up  the  mainsail  and  mizen,  and  shiver  the 
mizen  topsail,  and  put  the  helm  a- weather.  W^hen  the 
ship  falls  off  sensibly  (and  not  before),  let  go  the  bow- 
lines. Ease  away  the  fore  sheet,  raise  the  fore>tack,  and 
gather  aft  the  weather  fore-sheet,,  as  the  lee-sheet  is 
eased  away.  Round  in  the  weather- braces  of  the  fore 
and  main-masts,  and  keep  the  yards  nearly  bisecting  the 
angle  of  the  wind  and  keel,  so  that  when  the  ship  is 
before  the  wind  the  yards  may  be  square.  It  may  even 
be  of  advantage  to  round  in  the  weather-braces  of  the 
main-topsail  more  than  those  of  the  head-sails  \  for  the 
mainmast  is  abaft  the  centre  of  gravity.  All  this 
while  the  mizen-topsail  most  be  kept  shivering,  by 
rounding  in  the  weather-braces  as  the  ship  pays  off 
from  the  wind.  Then  the  main  top-sail  will  be  braced 
up  for  the  other  tack  by  the  time  that  we  have  brought 
the  wind  on  the  weather-quarter.  After  this  it  will 
be  full,  and  will  aid  the  evolution.  When  the  wind 
is  right  afl,  shift  the  jib  and  stay-sail  sheets.  The  evo« 
lution  now  goes  on  with  great  rapidity;,  therefore  brisks 
ly  haul  on  board  the  fore  and  main  tacks,  and  haul  out 
the  mizen,  and  set  the  mizen-staysail  as  soon  as  they  will 
take  the  wind  the  right  way.  We  must  now  check  the 
great  rapidity  with  which  the  ship  comes  to  the  wind 
on  the  other  tack,  by  righting  the  helm  before  we  bring 
the  wind  on  the  beam  \  aiid  all  must  be  trimmed  sharp 
fore  and  aft  by  this  time,  that  the  headsails  may  tak« 
and  check  the  coming  to.  All  being  trimmed,  stand 
on  close  by  the  wind. 

We  cannot  help  losing  much  ground  in  this  move- 
ment. Therefore,  though  it  be  very  simple,  it  requires 
much  attention  and  rapid  execution  lo  do  it  with  as  litp 
tie  loss  of  ground  as  possible.  One  is  apt.  to  imagine  at 
first  that  it  would  be  better  to  keep  the  headsails  braced 
up  on  the  former  tack,  or  at  least  not  to  round  in  the 
weather^braces  so  much  as  is  here  directed.  When  the 
ship  is  right  afore  the  wind,  we  should  expect  assistance 
from  the  obliquity  of  the  head-sails ;  but  the  rudder  be- 
ing the  principal  agent  in  the  evolution,  it  is  found  that 
more  is  gained  by  increasing  the  ship's  velocity  than  by 
a  smaller  impulse  in  the  headsails  more  favourably  di- 
rected. Experieneed  seamen  differ,  however,  in  their 
practice  in  respect  of  this  particular^ 

To.boxhaul  a  Ship. 

This  is  a  process  performed  only  in  critical  situa- 
tions, as  when  a  rock,  a  ship,  or  some  danger,  is  sud- 
denly seen  right  ahead,  or  when  a  ship  misses  stays.  It 
requires  the  most  rapid  execution. 

The  shin  b«\i\^  cXo^^-Wx^tA.  oa  %l  'v'wA^Vk^  '^'^  '^ 
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mainsail  and  mizen,  and  sliiver  tlie  topsails,  and  put  the 
helm  hard  a-lee  altogether.  Raise  the  fore-tack,  let 
go  the  head  bowlines,  and  brace  about  the  beadsatis 
sharp  on  the  other  tack.  The  ship  will  quickly  lose 
her  wajy  get  stem-vray,  and  then  fall  ofF,  by  the  joint 
action  of  the  headsails  and  of  the  inverted  rudder. 
When  she  has  fallen  off  eight  points,  brace  the  after* 
sails  square,  which  have  hitherto  been  kept  shivering. 
This  will  at  first  iucrease  the  power  of  the  rudder,  by 
increasing  the  stern- way,  and  at  the  same  time  it  makes 
no  opposition  to  the  conversion  which  is  going  on.  The 
continuation  of  her  circular  motion  will  presently  cause 
them  to  take  the  wind  on  their  after  surfaces.  This 
will  check  the  stern- way,  stop  it,  and  give  the  ship  a 
little  head-way.  Noiv  shift  the  helm,  so  that  the  rud- 
der may  again  act  in  conjunction  with  the  headsails  in 
paying  her  off  from  the  wind.  This  is  the  critical  part 
of  the  evolution,  because  the  ship  has  little  or  no  way 
through  the  water,  and  will  frequently  remain  long  in 
this  position.  But  as  there  are  no  counteracting  forces, 
the  ship  continues  to  fall  off.  Then  the  weather-braces 
of  the  after-sails  may  be  gently  rounded  in,  so  that  the 
wind  acting  on  their  hinder  surfaces  may  both  push  the 
ship  a  little  a-head  and  her  stern  laterally  in  conjunc- 
tion with  the  rudder.  Thus  the  wind  is  brought  upon 
the  quarter,  and  the  headsails  shiver.  By  this  time  the 
ship  has  acquired  some  headway.  A  continuation  of  the 
rotation  would  now  fill  tlie  headsails,  and  their  action 
would  be  contrary  to  the  intended  evolution.  They  arc 
therefore  immediately  braced  the  other  way,  nearly 
square,  and  the  evolution  is  now  completed  in  the  same 
manner  with  wearing  ship. 

Some  seamen  brace  all  the  sails  aback  the  moment 
that  the  helm  is  put  hard  a-lee,  but  the  after-sails  no 
more  aback  than  jast  to  square  the  yards.  This  quick- 
ly gives  the  ship  stem-way,  and  brings  the  rudder  into 
action  in  its  inverted  direction  ;  and  they  think  that  the 
evolution  is  accelerated  by  this  method. 

There  is  another  problem  of  seamanship  deserving  of 
our  attention,  which  cannot  properly  be  called  an  evo- 
lution. This  is  lying-to.  This  is  done  in  general  by 
laying  some  sails  aback,  so  as  to  stop  the  headway  pro- 
duced by  others.  But  there  is  a  considerable  address 
necessary  for  doing  this  in  such  a  way  that  the  ship 
shall  lie  easily,  and  under  command,  ready  to  proceed 
in  her  course,  and  easily  brought  under  weigh. 

To  bring-to  with  the  fore  or  main-topsail  to  the  mast, 
brace  that  sail  sharp  aback,  haul  out  the  mizen,  and 
clap  the  helm  hard  a-lee. 

Suppose  the  fore-topsail  to  be  aback  ;  the  other  sails 
shoot  the  ship  a-head,  and  the  lee-helm  makes  the  ship 
come    up   to  the  wind,    which    makes    it  come  more 
perpendicularly  on  the  sail  which  is  aback.     Then  its 
impulse  soon  exceeds  those  on  the  other  sails,  which  are 
now  shivering,  or  almost  shivering.   The  ship  stands  still 
awhile,  and  tjien  falls  off,  so  as  to  fill  the  after-sails, 
which  again  shoot  her  ahead,  and  the  process  is  thus 
repeated.     A  ship  lying-to  in  this  way  goes  a  good  deal 
ahead  and  also  to  leeward.      If  the  main-topsail  be 
aback,  the  ship  shoots  ahead,  and  comes  up  till  the  di- 
minished impulse  of  the  drawing  sails  in  the  direction  of 
th6  keel  is  balanced  by  the  increased  impulse  on  the 
main  topsail.     She  lies  a  long  while  in  this  position, 
driving  slowly  to  leeward ;  and  she  at  last  falls  off  by  the 
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beating  of  the  wktcr  on  her  weather-bow.     She  falls  off 
but  little,  and  Koon  comes  up  again* 

Thus  a  ship  lying  to  is  not  like  a  mere  log,  but  has 
a  certain  motion  which  keeps  her  under  command.  To 
get  under  weigh  again,  we  must  watch  the  time  offmll- 
ing  offj  and  when  this  is  just  about  to  finish,  brace 
about  briskly,  and  fill  the  sail  which  was  aback.  To 
aid  (his  operation,  the  jib  and  fore-top  msmi  stay-sail 
may  be  hoisted,  and  the  mizen  brailcd  up :  or,  when 
the  intended  course  is  before  the  wind  or  lari(c,  back 
the  fore-topsail  sharp,  shiver  the  main  and  nnzen  top- 
sail, brail  up  the  niizcn,  and  hoist  the  jib  and  fore-top- 
mast stay-sails  altogether. 

In  a  storm  with  a  contrary  wind,  or  on  a  lee  shore,  a 
ship  is  obligtd  to  lii'-to  under  a  very  low  sail.  Some  sail 
is  absolutely  necessary,  in  order  to  keep  the  ship  steadi- 
ly down,  otherwise  fclie  would  kick  about  like  a  cork, 
ai.]  rr,!l  so  deep  as  to  strain  and  work  herbelf  to  pieces. 
Dl  fie  rent  ships  behave  best  under  diQcrent  sails.  In  a 
\try  violent  gale,  the  three  lower  stay-sails  are  in  gene- 
ral well  adapted  for  keeping  her  steady,  and  dlHtribu- 
ting  the  strain.  This  mode  seems  also  well  adapted  for 
wearing,  which  may  be  done  by  hauling  down  the  mi- 
zen staysail.  Under  whatever  sail  the  bhip  is  brought- 
to  in  a  storm,  it  is  always  with  a  fitted  sail,  and  never 
with  one  laid  aback.  The  helm  is  lashed  down  bard 
a-lee  •,  therefore  the  ship  shoots  ahead,  and  comes  up 
till  the  sea  on  her  weather-bow  beats  her  off  again. 
Getting  under  weigh  is  genenilly  difficult*,  because  the 
ship  and  rii:.Ln*ng  are  lofty  abalt,  and  himUr  htr  from 
falling  off  readily  when  the  helm  is  put  hard  a-weather. 
We  must  watch  the  falling  off,  and  assist  the  ship  by 
some  small  hcadsail.  Sometimes  the  crew  get  up  on 
the  weather-shrowds  in  a  crowd,  and  thus  present  a  sur- 
face to  the  wind. 

Thkse  examples  of  the  three  chief  evolutions  will 
enable  those  who  are  not  seamen  to  understand  the  pro- 
priety of  the  dliVortnt  steps,  and  also  to  understand  the 
other  evolutions  as  they  are  described  by  practical  au- 
thors.    We  are  not  acquainted  with  any  performance 
in  our  language  wlicre  the  whole  are  considered  in  a 
connected  and  systematic  manner.     There  is  a  book  on 
this  subject  in  French,  called  Le  Mumcuvrur,  by  ^I. 
Burde  de  Ville-Huct,  which  is  in  great  reputation  in 
France.    A  translation  into  Englisif  was  published  some 
years  ago,  said  to  be  the  performance  of  the  Chevalier 
de  Sauseuil  a  French  officer.     But  this  appears  to  be  a 
bookseller's   pnQ'j  for  it    is  undoubtedly   the  work  of  ' 
some  person  who  did  not  understand  either  the  French 
language,  or  the  subject,  or  the  niathemaiical  principles 
which  are  employed  in  the  scientific  part.     The  blun- 
ders are  not  such  as  could  possibly  be  made  by  a  French- 
man not  versant   in  the  Englij^h  language,  but  natural 
for  an  Englishman  ignorant  of  French.     No  French 
gentleman  or  officer  would  have  translated  a  work  of 
this  kind  (which  he  professes  to  think  so  highly  of)  to 
serve  the  rivals  and  foes  of  his  country.     But  indeed 
it  can  do  no  great  harm  in  this  way  ^  for  the  scientific 
part  of  it  is  absolutely  unintelligible  for  want  of  science 
in  the  translator;  and  the  practical  part  is  fiiU  of  blun- 
ders for  want  of  knowledge  of  the  French  language. 

We  offer  this  account  of  the  subject  with  all  proper 
respect  and  diffidence.     We  do  not  profess  to  teach  : 
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bnt  hj  pointing  out  the  defects  of  the  celebrated  works 
oF  M.  Bouguer,  and  the  course  which  may  be  taken 
to  remove  tbeoiy  while  we  preserve  mach  valuable  know- 
ledge which  they  contain,  we  may  perhaps  excite  some 
persons  to  apply  to  this  subject,  who,  by  a  combination 


of  what  is  just  in  M.  Bougurr^s  theory,  with  an  expc- 
rimental  doctrine  ot  the  impulses  of  fluids,  may  produce 
a  treatise  of  seamanship  which  will  not  be  conJiDed  to 
the  libraries  of  mathematicians,  but  become  a  manual 
for  seamen  by  profession. 
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Seamen.  SEAMEN,  such  persons  as  serve  the  klag  or  others 
at  sea  by  navigation  and  fighting  Uiips,  &c.  See 
Maritime  State. 

Seamen  fighting,  quarrelling,  or  making  any  disturb- 
ance, may  be  punished  by  the  commissioners  of  the  navy 
with  fine  and  imprisonment.  Registered  seamen  are 
exempted  from  serving  in  any  parish  office,  &c.  and  are 
allowed  bounty- money  beside  their  pay.  By  the  law  of 
merchants,  the  seamen  of  a  vessel  are  accountable  to  the 
master  or  commander,  the  master  to  the  awners,  and 
the  owners  to  the  merchants,  for  damage  sustained  ei- 
ther by  negligence  or  otherwise.  Where  a  seaman  is 
hired  for  a  voyage,  and  he  deserts  before  it  is  ended, 
he  shall  lose  his  wages ',  and  in  case  a  ship  be  lost  in  a 
storm,  the  seamen  lose  their  wages,  as  well  as  the  owners 
their  freight. 

Means  of  Preserving  the  Health  ^  Sbamen.  See 
Medicine,  N**  351. 

In  addition  to  what  has  been  Said  on  this  subject  in 
the  place  referred  to,  we  shall  subjoin  some  valuable  ob- 
servations which  we  have  met  with  in  the  sixth  volume 
of  the  Memoirs  of  the  Royal  Society  of  Medicine  at 
iParis  for  the  vears  1784  and  1785. 

In  1783,  the  marshal  de  Castries,  intending  to  make 
some  changes  in  the  regulations  of  the  navy,  particu- 
larly with  regard  to  diet,  proposed  to  the  society  the 
two  following  questions:  I.  *'  tVhat  are  the  most  whole- 
some aliments  for  seamen,  considering  the  impossibility 
of  procuring  them  fresh  meat  ?  And  what  kinds  of  salt 
meat  or  fi^h,  of  poUe,  and  of  drink,  are  most  proper  for 
them,  and  in  what  quantity,  not  omitting  to  inquire 
into  the  regimens  in  use  amongst  other  maritime  nations 
for  what  may  he  adopted  by  us,  and  into  what  expe- 
rience has  evinced  the  utility  of,  from  the  accounts  of 
the  most  celebrated  navigators  V^  2.  "  A  number  of 
patients  labouring  under  different  diseases  being  assem- 
bled in  naval  hospitals,  and  different  constitutions  af- 
fected by  the  santie  disease  requiring  difference  of  diet, 
what  general  dietetic  ruhis  for  an  hospital  would  be  best 
adapted  to  every  exigence,  dividing  the  patients  into 
three  classes ;  the  first  in  which  liquids  alone  are  proper, 
the  second  in  which  we  begin  to  give  solids  in  small 
quantities,  and  the  state  of  convalescence  in  which  a 
fuller  diet  is  necessary  ?''  A  conunittee  was  appointed 
to  draw  up  an  answer  to  these,  who  investigated  the 
subject  very  minutely.  The  result  of  their  labours  is 
there  given  at  large.  The  observations  most  worthy  of 
notice  are,  that  the  scurvy  of  the  English  seamen,  who 
live  chiefly  on  salt-meat,  is  a  putrid  disease  ^  whiUt  that 
of  the  Dutch,  who  use  farinaceous  vegetables  and  dried 
pulse  in  large  quantitien,  has  more  of  an  hydropical 
tendency.  A  mixture  of  both,  even  at  the  same  meal, 
is  recommended.  This  is  supported  by  philosophical 
reasoning,  and  the  example  of  Captain  Cook,  who  was 
partly  indebted  to  this  mixed  regimen  for  the  prcserva- 
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tion  of  his  crew.  Salt  fish  should  never  be  used:  salt  5<ramen, 
beef  grows  hard,  and  after  boiling  its  fibrous  parts  only  S^npoyaf. 
remain,  which  arc  more  calculated  to  load  the  stomach 
than  recruit  the  strength.  Salt  bacon  may  be  kept  at 
sea  18  noontbs;  it  does  not  lose  its  moist  and  nutri* 
mental  parts,  and  unites  better  with  pulse,  but  should 
not  be  used  when  rancid.  Live  animals  kept  on  board 
ships  tend  to  produce  diseases  amongst  the  crew.  Rice 
should  be  used  largely.  Our  puddings  are  bad  food  : 
the  flour  would  be  much  better  made  into  bread,  which 
might  he  done  at  sea,  with  no  great  trouble.  Sour  krout 
should  be  used  freely.  Mustard,  vinegar,  sugar,  molas^ 
ses,  and  honey,  are  good  antiscorbntics.  Of  drinks^ 
wine  is  the  best :  wort,  spruce-beer,  or  the  Russian  quas^ 
are  good  substitutes.  Spirits  ai*e  only  to  be  used  in  cold 
climates,  and  in  small  quantity.  The  greater  part  of 
the  excellent  memoir  in  answer  to  the  second  question, 
perfectly  coincidps  with  M.  Duhamel  du  Monceaux^^ 
**  Means  of  Preserving  the  Healtli  of  Seamen,''  and 
M.  Poissonnier  des  Perrieres's  treatises  "  On  the  Dis- 
eases of  Seamen,'^  and  **  On  the  advantages  of  changing 
the  Diet  of  Seamen,"  and  his  ''Examination  of  Pringle's 
Dissertation." 

SEAPOYS,  or  Sepots,  natives  of  Indostan  ser^ 
ving  in  a  military  capacity  under  the  European  powenij 
and  disciplined  after  the  European  manner. 

The  Seapoys  of  the  English  East  India  Company 
compose  perhaps  the  most  numerous,  regular,  and  best 
disciplined  body  of  black  troops  in.  the  world.  They 
are  raised  from  among  the  natives  of  the  country,  and 
consist  of  Moors  or  Mahometans,  Rajk-poots,  Hindoos, 
Pariars,  besides  many  intermediate  casts  peculiar  tjO 
themselves }  the  whole  modelled  in  all  corresponding 
jj^articulan,  and  disciplined  in  every  respect  as  the  army 
of  Great  Britain. 

The  military  establishments  of  Bengal^  Madras,  and 
Bombay,  have  each  their  respective  numbers,  tliat  of 
Bengal  exceeding  the  rest.     The  Seapoys  are  formed 
into  complete,  uniform,  and  regular  battalions,  as  our 
marching  regiments  at  home,  being  intended  to  repre- 
sent and  answer  fully  to  every  purpose  in  India  to  tl^e 
like   troops  in  Europe.     A  battalion  consists  of  70P 
men,  of  complete  effective  strength.     In  each. there  ai'e 
eight   companies,   including  two  flank  ones  or  gi*ena- 
diers.     Thev  are  respectively  commanded  by  their  onii 
black  and  European  officers  ^  to  each  company  there 
is  attached  a  subaltern,  who  takes  the  command,  under 
whom  ai*e  two  native  commissioned  officers,  bearing  the 
rank  of  subidar  and  jimindar^  of  eight  subalterns,   six 
are  lieutenants,  the  other  ensigns  \  exclusive  is  a  stuff, 
of  adjutant  and  surgeon.     The  black  non  commissioned 
officers  answer  to  our  Serjeants  and  corporals,  and  arc 
called  huviidavs  and  naiguea.     There  is  also  to  each 
corps  an  English  scrjeaat- major,  drill  and  store  Serjeant ; 
to  each  battalion  Ls  a  baud  of  dru.v\\&  ^.^^  ^^'^^  ^acs^  V^ 
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SEBURAT,  Sebur;ei,  a  name  which  the  Jew«  give 
to  snch  of  their  rahhins  or  doctoi-s  as  lived  and  taught 
some  time  after  the  fioisfiing  of  the  Taimiul. 

SECACUIi,  in  the  Materid  Medija  of  the  ancients, 
a  name  given  by  Avicenna,  Scra|iil>n,  and  othen,  to  a 
I'oot  which  waH  like  ginc^cr,  and  was  brought  from  the 
East  Indies,  and  nsed  as  a  provocative  to  vencry.  The 
ioterpretets  of  their  workH  have  rendered  this  word 
iriffgo ;  and  hence  some  have  huppodtd  that  our  enjnf^- 
nm  or  enjngo  was  the  root  meant  by  it :  but  this  does 
not  appear  to  be  the  case  on  a  btrict  inquiry,  and  tliere 
h  some  reason  to  believe  that  the  famous  root,  at  this 
time  called  pinsertg^  was  what  they  meant. 

SECALE,  Rye,  a  genus  of  plants  belonging  to  the 
triandria  class  *,  and  in  the  natural  method  ranking  un- 
der the  4th  order,  Gramtna,  See  BoTA!9T  and  Agri- 
culture Index, 

The  cerea/e^  or  common  rye,  has  glumes  with  rough 
fringed.  It  in  a  native  of  the  island  of  Candia,  was  in- 
troduced into  England  many  ages  ago,  and  is  the  only 
apecies  of  rye  cultivated  in  this  kingdom.  There  are, 
however,  two  varieties,  the  winter  and  spring  rye. 

The  winter  rye,  which  is  larger  in  the  grain  than  the 
flpring  rye,  ta  sown  in  autumn  at  theVsame  time  with 
wheat,  and  sometimps  mixed  wtthk;  but  as  the  rye 
ripens  sooner  than  the  wheat,  this  method  must  be  very 
exceptionable.  The  spring  rye  is  sown  along  with  the 
oats,  and  usually  ripens  as  soon  as  the  winter  rye  ;  but 
the  grain  produced  is  lighter,  and  it  is  ikertfore  sel- 
dom sown  except  where  the  autumnal  crop  baa  failed. 

Rye  is  commonly  sown  on  poor,  dry,  limestene,  or 
sandy  soils,  where  wheat  will  not  thrive.  By  continii- 
ing  to  sow  it  on  such  a  soil  for  two  or  three  years,  it 
^ill  at  kngth  ripen  a  month  earlier  than  that  which  baa 
been  raised  for  year*  on  strong  retd  gmnnd. 

Rye  is  commonly  used  for  bread  either  alone  or  mix* 
eil  with  wheat.  This  mixture  is  called  mesh'n^  and  was 
formerly  a  very  common  crop  in  some  parts  of  Britain. 
Mr  Marshall  tells  ns,  that  the  farmers  in  Yorkshire 
believe  that  this  mixed  crop  is  never  affected  by  mil- 
dew, and  that  a  stnall  quantity  of  rye  sown  aitiong  wheat 
will  prevent  this  destructive  disease.  Rye  ia  much  used 
ier  bread  in  some  parts  of  Sweden  and  Norway  by  the 
poor  people.  About  a  century  ago  rye-bread  was  also 
much  used  in  England ;  btit  being  made  of  a  black 
kind  of  rye,  it  was  of  the  same  colour,  clammy,  rttj 
detergcfit,  and  consequetitly  not  so  noorishing  as  wheat. 

Rye  is  subject  to  a  disease  which  the  French  call  er* 
j'Of,  and  the  English  horned  tye  ;  which  sometinses  hap- 
pens when  a  very  hot  summer  succeeds  a  rainy  spring. 
According  to  Tissot,  homed  rye  b  such  as  suffers  an 
irregular  vegetation  in  the  middle  substance  between 
the  gram  and  the  leaf,  producing  an  excresence  of  a 
brownish  colour,  about  an  inch  and  a  half  long,  and 
two-tenths  of  an  inch  broad.  Bread  made  of  this  kind 
of  rye  hsu  a  naaseous  acrid  ta^te,  and  produces  spasmo- 
dic and  gangrenous  disorders.  In  I  C96,  an  epidemic 
disease  prevailed  in  Hesse,  which  the  physicians  ascrib- 
ed to  bread  made  of  homed  rye.  Some,  we  are  told, 
were  seized  with  an  epilepsy,  and  these  seldom  ever  re- 


covered \  others  became  lunatic,  and  continned  stopid     Sccaie 
the  rest  of  their  lives  :  those  who  apparently  recovered  H 

had  annual  returns  of  their  disorder  in  JanuarT  and  Fe-  ^«^c*»- 
broary  \  and  the  disease  was  said  to  be  contagions  at 
least  in  a  certain  degree.  Thu  facts  which  wc  have 
now  mentioned  are  taken  from  a  work  of  Tisaot,  which 
was  never  printed.  The  same  disease  was  occasionetl 
by  the  use  of  this  bread  in  several  parts  of  the  con- 
tinent in  the  years  1648,  1675,  »70^  »7*6,  1722, 
and  1736}  and  has  been  very  minutely  described  by 
Hoffman,  A.  O.  Goelicke,  Vater  Borghart,  and  J.  A. 
Srink. 

In  the  year  1709,  one  fevrth  part  of  all  the  rye 
raised  in  the  province  of  Salonia  in  France  was  bom* 
ed,  and  the  surgeon  to  the  hospital  of  Orleans  bad  no 
le.is  then  500  patients  under  his  care  that  were  distem- 
pered by  eating  it:  They  were  called  ergnU^  from  rr- 
got  (a),  the  French  name  for  homed  rye  ;  they  coo* 
sisted  chiefly  of  men  and  boys,  the  number  of  women 
and  girls  being  very  smalL  The  first  symptom  was  » 
kind  of  drunkenness,  then  the  local  disorder  began  in 
the  toes,  and  thence  extended  sometimes  to  the  thigb, 
and  the  trunk  itself,  even  after  amputation,  which  is  a 
good  argument  against  that  operation  before  the  gan- 
grene is  stopped. 

In  the  year  lyro,  the  celebrated  Fontenelfc  dc- 
scribes  a  case  in  tb«^  Histoiy  of  the  Academy  of  Scieneen 
of  France,  which  exactly  resembleif  that  of  the  poor  fn- 
mily  at  Wattisham.  A  peasant  at  Blois,  who  had  eat* 
en  horned  rye  in  bread,  was  seized  with  a  mortification 
which  first  caused  all  the  toes  of  one  foot  to  faH  off, 
then  the  toes  of  the  otlier,  afterwards  the  remainder  of 
the  feet,  and,  lastly,  it  ate  off  the  flesh  of  both  bio  lego 
and  tbigh^  leaving  the  bones  bare. 

Horned  rye  is  not  only  hortful  to  man,  bat  to  other 
animals ;  it  has  been  known  to  destroy  even  the  ffien 
that  settled  opon  it ;  sbeep,  dogs,  deer,  g^ese,  dneka^ 
swine,  and  pooltry,  that  were  fed  with  it  for  experi* 
ment,  died  miserably,  some  convolsed,  others  nMirtified 
and  nloerated. 

SECANT,  in  Geometry^  a  line  that  cots  another  or 
divides  it  into  parts.  The  secant  of  a  circle  is  a  linn 
drawn  from  the  eircomference  on  one  side  to  a  point 
without  the  eircomference  on  the  other  4  and  it  ia  de» 
monstrated  by  geometers,  that  of  several  secants  drawn 
to  the  sante  point,  that  is  the  longest  which  possca 
through  the  centre  of  the  circle.  The  portiona,  bowu 
ever,  of  these  several  secants  that  are  without  the  circle 
are  so  much  the  greater  as  they  recede  from  the  centre^ 
and  the  least  external  portion  is  of  that  secant  which 
passes  through  it. 

Secant,  in  Trigonometry^  denotes  a  right  line  drawn 
from  the  centre  of  a  circle,  which,  cutting  the  circnm- 
ference,  proceeds  till  it  meets  with  a  tangent  to  the  same 
eircle.     See  G£OM£tRr. 

Line  of  Secants^  one  of  those  lines  or  scales  which 
are  usually  put  upon  sectors.     See  Sector,  N^  i  a. 

RECEbERS,  a  numerous  body  of  Presbyttrians  in 
Scotland,  who  have  withdrawn  from  the  communion 
of  the  established   church.     As   they  take   up   their 

groond 


(4.)  Srgot  is  French  for  a  cocVs  'spur,  and  horned  rye  was  called  ergut  from  the  reseoiblaoce  of  its  excrescence 
to  that  nart. 
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Secedfrs.  ground  upon  the  cBUblishment  of  religion  (rom  1638  to 
<  V  ^  1650,  >?bich  they  hold  to  be  the  parest  period  of  the 
Scottish  church,  we  shall  introduce  our  account  of  them 
by  a  hhort  view  of  ecclesiastical  history  from  that  pe- 
riod to  the  era  of  their  secession.  With  our  usual  can- 
dour and  impartiality  we  mean  to  give  a  fair  statemeitt 
of  those  events  with  which,  as  tliey  say,  their  secession 
is  connected. 

James  I.  havin?  for  some  time  previous  to  his  death 
entertained  a  wish  to  form  the  church  of  Scotland  as 
much  as  possible  upon  the  model  of  that  in  £ngland,  his 
son  Charles,  with  the  assistance  of  Archbishop  Laud, 
endeavoured  to  carry  the  design  into  execution,  by  esta- 
blishing canons  for  ecclesiastical  discipline,  and  introdu^ 
cing  a  liturgy  into  the  public  service  of  the  church.— 
Numbers  of  the  clergy  and  laity  of  all  ranks  took  the 
alarm  at  what  they  considered  to  be  a  bold  and  dan^- 
gerous  innovation  ^  and  after  frequent  applications  to 
the  tbrone,  they  at  last  obtained  the  royal  proclamation 
lor  a  ^ree  parliament  and  general  assemMy.  The  assem- 
bly met  in  1638,  and  began  their  labours  with  a  repeal 
of  all  the  acts  of  tlie  six  preceding  parliaments,  which 
had  favoured  the  designs  of  James.  They  condemned 
the  liturgy,  together  with  every  branch  of  the  hierarchy. 
They  cited  all  the  Scottish  bishops  to  their  bar ;  and 
after  having  excommunicated  nine  of  them,  and  deposed 
five  from  their  episcopal  office,  they  restored  kirk-ses- 
sions, presbyteries,  and  synods  provincial  as  well  as  na- 
tional.    See  Presbtteriahs. 

These  proceedings  were  ratified  by  the  parliament 
which  met  in  1640.  The  law  of  patronage  was  in  fuH 
force  for  several  years  after  this  period ;  yet  great  care 
was  taken  that  no  minister  should  be  obtruded  oA  the 
Christifl(n  people  contrary  to  their  inclinations  ^  and  in 
1640  it  was  abolished  as  an  oppressive  grievance. 

l!ne  restoration  of  Charles  11.  in  1660  changed  the 
face  of  a&im  in  the.chorch  of  Scotland.  All  that  the 
general  assembly  had  done  fnm  1638  to  1650  was  ren- 
dered null  and  void,  the  covenants  were  pronounced  to 
be  unlawful,  episcopney  was  restored,  and  the  king  was 
declared  to  be  the  supreme  bead  of  the  church  in  all 
caoses  civil  and  ecclesiastical.  During  this  period  the 
Prysbyterians  were  subjected  to  fines  and  imprisonment, 
while  numbers  of  them  were  publicly  executed  for  thehr 
adherence  to  their  political  and  religious  tenets. 

The  Revolution  in  1688  gave  a  different  turn  to  the 
affairs  of  the  chareb.  The  first  parliament  whicli  met 
after  that  event,  abolished  prelacy  and  the  king's  supre- 
macy in  ecclesiastical  aflfairs.  They  ratified  the  West- 
minster Confession  of  Faith,  together  with  the  Presby- 
terian form  of  chnrch- government  and  discipline,  *^  as 
agreeable  to  the  word  of  God,  and  most  conducive  to 
the  advancement  of  true  piety  and  godlinttss,  and  the 
establishment  of  peace  and  tranquillity  within  these 
realms.'*  That  same  parliament  aboli<>bed  patron afre, 
and  lodgedi  the  election  of  ministers  in  the  hnnds  of 
heritors  and  elders,  with  the  consent  of  the  congre- 
gation. 

In  the  reign  of  Queen  Anne  the  tme  Protestant  re- 
ligion was  ratified  and  established,  together  with  the 
Prfr>l)y  terian  form  of  church- government  and  discipline  y 
aiNl  tlie  unalterable  continnance  of  both  vrn^  declared  to 
be  an  essential  condition  of  the  union  of  the  Uyo  king- 
doms in  all  time  coming.  In  171 2  the  law  respecting 
patronaga  was  revived,  in  leBentnent,  k  has  been  said. 
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of  that  warm  attachment  which  the  church  of  Scotland  Scccdciv^ 
discovered  to  tl;e  family  of  Hanover ;  but  the  severity  *"  v  ' 
of  that  law  was  greatly  mitigated  by  the  first  parliament 
of  George  I.  stat.  50.  by  which  it  is  enacted,  that,  if 
the  presentee  do  not  signify  his  acceptance,  the  presen- 
tation bball  become  void  and  null  in  law.  The  churchy 
however,  did  not  avail  herself  of  this  statute  ;  and  an 
erent  which  happened  not  many  years  afterwards  gavo 
rise  to  the  secession,  2 

In  1732  more  than  40  ministers  presented  an  address  Origiu  o£t. 
to  the  general  assembly,  specifying  in  a  variety  of  in- 
stances what  they  considered  to  be  great  defections  from 
the  establislied  constitution  of  the  church,  and  craving 
a  redress  of  these  grievances.  A  petition  to  the  same 
effect,  subscribed  by  several  hundreds  of  elders  and  pri- 
vate Christians,  was  offered  at  the  same  time  i  but  the 
assembly  refused  a  hearing  to  both,  and  enaeted,  that 
the  election  of  ministers  to  vacant  charges,  where  an 
accepted  presentation  did  not  take  place,  should  be  com- 
petent only  to  a  conjunct  meeting  of  elders  and  heri- 
tors, being  Protastants.  To  this  act  many  objections  • 
were  made  by  numbers  of  ministers  and  private  Chri- 
stians. They  asserted  that  more  than  thirty  to  one  in 
every  parish  were  not  possessed  of  landed  property,  and 
were  on  that  account  deprived  of  what  tliey  deemed 
their  natural  right  to  choose  their  own  pastors.  It  was 
also  said,  that  this  act  was  extremely  prejudicial  to  the 
honour  and  interest  of  the  church,  as  well  as  to  the  edi- 
fication of  the  people ;  and,  in  fine,  that  it  was  directly  • 
contrary  to  the  appointment  of  Jesus  Christ,  ami  the 
practice  of  tlie  apostles,  when  tliey  filled  up  the  first 
vacancy  in  the  apostolic  college,  and  appointed  the 
election  of  deacons  and  elders  in  the  primitive  chnrch. 
— -iVfany  of  those  also  who  were  thought  to  be  tha 
best  friendff  of  the  church  expressed  their  lears  that 
this  act  would  have  a  tendency  to  overturn  the  ecclesi- 
astical constitution  which  was  established  at  the  Revo- 
lotion.  J 

Mr  Ebenezer  Erskine,  minister  at  Stirling,  distin*  They  op- 
guished  himself  by  a  bold  and  determined  opposition  to  P®*®  ^® 
the  measures  of  the  a^embly  in  1732.     Being  at  thatj^'^^'j^  ; 
time  moderator  of  the  synod  of  Perth  and  Stirling,  beatsemUy; 
opened  the  meeting  at  Perth  with  a  sermon  from  Psalm 
oxviii.  22.  *'  The  stone  which  the  bnilders  rejected  is 
become  the  head  stone  of  the  comer.**     In  the  course 
of  bis  sermon  he  remonstrated  with  no  small  degree  of 
freedom  against  the  act  of  the  preceding  assembly  with 
regard  to  the  settlement  of  ministers,  and  alleged  that 
it  was  contrary  to  the  word  of  God  and  the  establish- 
ed constitution  of  the  chnrch.      A  formal   complaint 
was  lodged  agiiinsthim  for  iHtering  several  offensive  ex- 
pressions in  his  sermon  before  the  synod.     Many  of 
the  members  declared  that  they  heard  him  utter  no- 
thing bnt  sound  and  seasonable  doctrine ;  but  bis  accu- 
sers insisting  on  their  complaint,  obta.ined  an  appoint- 
ment of  a  committee  of  synod   to  collect  what  w^re 
called  the  offensive  expressions,  and  to  lay  them  before 
the  next  diet  in  wi'iting.      This  was  done  accordingly  j 
and  Mr  Erskine  gave  in  his  answers  to  every  article  of 
the  complaint.     After  three  days  warm  reasoning  on 
this  affair,  the  synod  by  a  majority  of  six  found  hira        4 
eensorable;  against  which  sentence  be  protested,  and ^^^  ^l^cb  : 
appealed  to  the  next  general  assembly.     When  the  as,  t'>««'' mint, 
sembly  met  in  May  1733,  it  affirmed  the  sentence  <\C*^^I^JJ^^^ 
the  synod,  and  ap^tnied.  Mx  ¥.T^\xft  A^^  >ai^  t^qk^^^ 
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Sreedcns.  ftod  admonished  from  the  cbnir.     Upon  ivliich  he  pro* 
*       »      -^  tested,  that,  as  the  assembly  bad  found  bim  censiirablei 
aod  bad  rebuked  him  for  doing  what  he  conceived  to 
be  agreeable  to  the  word  of  God  and  the  standards  of 
the  church,  he  should  be  at  liberty  to  preach  the  same 
truths,  and  to  testify  against  the  same  or  similar  evils, 
on  every  proper  occasion.    To  this  protest  Messrs  Wil- 
liam Wilson  minister  at  Perth,  Alexander  Moncrief 
minister  at  Abemethj,  and  James  Fisher  minister  at 
Kinclaven,  gave  in  a  written  adherence,  under  the  form 
of  instrument )  and  these  four  withdrew,  intending  to 
return  to  their  respective  charges,  and  act  agreeably  to 
their  protest  whenever  they  should  have  an  opportuni- 
ty.   Had  the  affair  rested  here,  there  never  would  have 
been  a  secession ;  but  the  assembly  resolving  to  carry 
on  the  process,  cited  them  by  their  ofllccr  to  compear 
next  day.     They  obeyed  the  citation  ^  and  a  committee 
;was  appointed  to  retire  with  them^  in  order  to  persuade 
them  to  withdraw  their  protest.     The  committee  ha- 
ving reported  that  they  still  adhered  to  their  protest, 
the  assembly  ordered  them  to  appear  before  the  com- 
mission in  August  foUowing  and  retract  their  protest  4 
and  if  they  should  not  comply  and  testify  their  sor- 
row for  their-  condnct,  the  commission  was  empowered 
to  suspend  them  from  the  exercise  of  their  ministry, 
with  certification  tliat  if  they  should  act  contrary  to 
said  sentence,  the.  icommission  should  proceed  to  an 
higher  censure. 
SniMded       "^^^  corambsion' met  in  August  accordingly  \  and  the 
from  the     four  ministers  stilL  adhering  to  their  protest,  were  sue* 
esercue  of  pended.from  the  exercise  of  their  office,  and  cited  to 
their  office,  ^|,g  q^^^  meeting  of  the  commission  in  November  fol- 
lowing.   From  this  sentence  several  ministers  and  elders, 
members  of  the  commission^  dissented.     The  commis- 
jsion  met  in  November,  and  the  suspended  ministers 
compeared.  Addresses,  representations,  and  letters  from 
seveiral  synods  and  presbyteries,  relative  to  the  business 
now  before  the  commission,  were  received  and  read. 
'  The  synods  of'  Dumfries,  Murray,^  Ross,  Angus  and 
Meams,  Perth  and  Stirling,  craved  that  the  commis- 
sion would  delay  {proceeding  to  a  higher  censure.     The 
synods  of  Galloway  and  Fife,  as  also  the  presbytery  of 
Jjorooch, addressed  the  commission  for  lenitv,iendernes8, 
^nd  forbearance,  towards  the.  suspended  ministers  >  and 
the  presbytery  of  Aberdeen  represented,  that  in  their 
judgment,  the  sentence  of  auspension  inflicted,  on  the 
foresaid  ministers  was  too-high,  and  that  it  wa«  a  stretch 
.  of  ecclesiastical  authority,   fif  any  members  of  the  com* 
..  mission  reasoned  in  the  same  manner,  and  alleged  that 
the  act  and. sentence  of  last  assembly  did  not  oblige  them 
-  to  proceed  tt>  an  higher  censure  at  this,  meeting  of  the 
commission.    The  question,  however,  was  put.  Proceed 
to  an  higher  censure,  or  not  ?   and  the  votes  being 
•  numbered,  wer&  found  equal  on  both  sides  :  upon  which 
Mr  John  Goldie  the  moderator  gave  his  casting  vote 
to  proceed  to  a  higher  censure  ;  which  stands  in  their 
minutes  in  these;  words :    *'  The  commission  did  and 
hereby  do  loose  the  relation  of  Mr  Ebenezer  Erskine 
minister  at  Stirling,  Mr  William  Wilson  minister  at 
Perth,  Mr  Alexander  Moncrief  minister  at  Aberoethy, 
and  Mr  James  Fisher  minister  at  Kinclaven,  to  their  re- 
.^         spective  charges,  and  declare  them  no  longer  minbters 
^^  U        ^^  ^^'^  church }  and  do  hereby  prohibit  all  ministers  of 
vingt;'       this  church  to  employ  them,  or  any  of  them,  in  any  mi- 
nisterial function.    And  the  coounission  do  declare  the 
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churches  of  the  said  miniaters  vacaat  from  and  after  tbr   Secfdcn 
date  of  this  sentence.**  <       »     t 

This  sentence  being  intimated  to  them,  they  protest- 
ed, that  their  ministerial  office  and  relation  to  their  re- 
spective charges  should  be  held  as  valid  as  if  no  auch 
sentence  had  passed  >  and  that  they  were  now  obliged  k» 
make  a  secenion  from  the  prevailing  party  in  the  ecde^ 
siastical  courts  \  and  that  it  shall  be  lawful  and  warrant* 
able  for  tliem  to  preach  the  gospel,  and  discharge  every 
branch  of  the  pastoral  office,  according  to  the  word  of 
God  and  the  established  principles  of  the  church  of  Scol- 
Und.  Mr  Ralph  Erskine  minister  at  Dunfermline,  Mr 
Thomas  Mair  minister  at  Orwel,  Mr  John  M'Ldueft 
miniftter  at  Edinburgh,  Mr  John  Corrte  minister  at 
Kinglassip,  Mr  James  Wardlaw  minister  at  Dunferm- 
line, and  Mr  Thomas  Nairn  minister  at  Abbotshal,  pro- 
tested against  the  sentence  of  the  oommiision,  and  that 
it  should  be  lawful  for  ihem  to  complain  of  it  to  any 
subsequent  general  assembly  of  the  church. 

The  secession  properly  commenced  at  this  date.  Andl 
accordingly  the  ejected  ministers  declared  in  their  pro- 
test .that  they -were  laid  onder  the  disagreeable  necessity 
•of  seceding,  not  from  the  principles  and  constitotion  of 
the  church  of  Scotland,  4o  which,  they  said,  they  sted* 
fastly  adhered*  but  from  the  present  chorch-coorts, 
.which  had  thrown  them  oat  from  ministerial  communion. 
The  assembly,  however,  which  met  in  May  1734  did  ao 
Jar  modify  the  above  sentence,  that  tliey  empowered 
the  synod  of  Perth  and  Stiriiog  to  receive  the  ejected 
ministers  into  th«b  communion  of  the  chorch,  and  restore 
.them  to  their  respective  charges  \  but  with  this  express 
direction,  '*  that  the  said  synod  should  not  take  npoa 
them  to  judge  of  the  legality  or  formality  of  the  former 
procedure  of  the  choroh  judicatories  in  relation  to  this 
affair,  or  either  approve  or  censure  the  same.*'  As  this 
4tppointment  neither  condemned  the  act  of  the  prece- 
ding assembly  nor  the  conduct  of  the  commission,  tlie 
seceding  ministers  considered  it  to  be  rather  an  act  of 
grace  than  of  justice,  and  therefore  thcT  said  they  could 
.not  retura  to  the  chureh-courts  upon  this  ground  %  and 
they  published  to  the  world  the  reasons  of  their  refoaal^ 
.and  the  terms  upon  which  they  were  willing  to  retura 
to  the  communion  of  the  established  choreh.  They  now 
erected  themselves  into  an  ecclesiastical  coort,  which  they 
called  the  AsndaUd  Frtskftery^  and  preached  occasion- 
ally to  numbers  of  the  people  who  joined  them  in  differ- 
ent parts  of  the  country.  They  also  published  what 
they  ^led  an  Act^  Deckuration^  amd  Testimony^  to  the 
doctrilie,  worship,  government,  and  discipline  of  the 
churoh  of  Scotland,  and  against  several  instances,  aa 
they  said,  of  defection  from  these,  both  in  former  and  In 
the  present  times.  Some  time  after  this  several  niinisteia 
of  the  established  churoh  joined  them,  and  the  Associn* 
ted  Presbytery  now  consisted  of  eight  ministers.  But 
the  general  assembly  which  met  in  1738  finding  that 
the  number  of  Seceders  was  much  increased,  ordered 
the  eight  ministen  to  be  served  with  a  libel,  and  to  be 
cited  to  the  next  meeting  of  the  assembly  in  1739. 
They  now  appeared  at  the  bar  as  a  constituted  presby- 
tery, and  having  formally  declined  the  assembly's  autho- 
rity, they  immediately  withdrew.  The  assembly  which  ^>^jL^ 
met  next  year  deposed  them  from  the  office  of  the  mi- dad. 
nistry ;  which,  however,  they  continued  to  exercise  in 
their  respective  congregations,  who  still  adhered  to  them, 
and  erected  meeting  houses,  where  they  preached  till 
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Seoeden.  their  death.  Mr  James  Fisher,  the  last  sanrivor  of  them, 
*  V  *'  was,  by  an  unanimous  call  in  1741,  translated  from 
Kinclaven  to  Glasgow,  where  he  continued  in  the  exer* 
cise  of  his  ministry  among  a  numerous  congregation, 
respected  by  all  ranks  in  that  large  city,  and  died  in 
2775  much  regretted  by  his  people  and  friends.  In 
1745  .the  seceding  ministers  were  become  so  numerous, 
that  they  were  erected  into  three  different  presbyteries, 
under  one  synod,  when  a  very  unprofitable  dispute  di* 
vided  them  into  two  parties. 

The  burgess  oath  in  some  of  the  royal  boroughs  of 
Scotland  contains  the  following  clause :    '*  I  profess 
and  allow  with  my  heart  the  true  religion  presently 
professed  within  this  realm,  and  authorised  by  the  laws 
'.      thereof.     I  will  abide  at  and  defend  the  same  to  my 
ney  di-     uf^v^  ^^^^  renouncing  the  Romish  rel'rgion  called  Pa- 
^QtmmUw  P^^nf'^^    Messrs  Ebenezer  and  Ralph  Erskine,  James 
•hoatthe    Fisher,  and  others,  a£Elrmed  that  this  clause  was  no  way 
legality  of  contrary  to  the  principles  on  which  the  secession  was 
*^°'****  formed,  and  that  therefore  every  Seceder  might  lawfully 
^*^  swear  it.     Messrs  Alexander  Moncrief,  Thomas  Mair^ 

Adam  Gibb,  and  others,  contended  on  the  other  hand 
that  the  sweariuff  of  the  above  clause  was  a  virtual  re- 
nunciation of  their  testimony.  And  this  controver^  was 
so  keenly  agitated,  that  they  split  into  two  ditterent 
parties,  and  now  met  in  different  synods.  Those  of 
them  who  assert  the  lawfulness  of  swearing  the  burgess 
oath  are  called  Burghers^  and  the  other  party  who  con- 
demn it  are  called  Antiburgher  Seceders,  £ach  party 
claiming  to  itself  the  lawful  constitution  of  the  Asatciate 
Synodf  the  Antiburghers,  after  several  previous  steps, 
excommunicated  the  Burghers  on  the  ground  of  their 
sin  and  of  their  contumacy  in  it.  This  rupture  took 
place  in  1747,  ^^^^^  which  period  no  attempts  to  effect 
a  reunion  have  been  successful.  They  remain  under  the 
jurisdiction  of  difl^rent  synods,  and  hold  separate  com- 
rouuion,  although  much  of  their  former  hostility  has 
been  laid  aside.  The  Antiburghers  consider  the  Burgh- 
ers as  too  lax  and  not  sufficiently  steadfast  to  their  tes- 
timony. The  Burghers  on  the  other  hand  contend 
that  the  Antiburghers  are  too  rigid,  in  that  they  have 
introduced  new  terms  of  communion  into  the  society*. 
The  Antiburghers  having  adopted  ideas  with  regard  to 
what  they  cslW  cotjenanttng^  which  the  Burghers  never 
approved  (a),  have  been  in  use  of  renewing  in  their 
several  congregations  the  Scottish  covenant,  by  causing 
their  people  formally  swear  to  maintain  iL  In  other 
respects  the  differences  between  the  two  parties  are  not 
material.     The  Antiburghers  are   most  numerous  o» 
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the  north  of  the  Tay,  and  the  Burghers  on  the  south  of  Seccden. 

What  follows  in  this  article  is  a  further  account  of  u^.  '^ 
those  who  are  commonly  called  the  Burgher  Seceders,  ^j^^  Stfrgh. 
These  have  a  greater  number  of  people  in  their  com-  ^^  Seccd^ 
muniou   than  the  Antiburghers,  and   for  some  years  eri. 
past  they  have  greatly  increased  in  the  southern  and 
western  districts  of  Scotland*     As  there  were  among' 
them  iron  the  commencement  of  their  secession  several 
students  who  had  been  educated  at  one  or  other  of  the 
universities,  they  appointed  one  of  their  ministers  to  give 
lectures  io  theology,  and  train  up  candidates  for  the 
mimstry.     Messrs  William  Wilson,  minbter  at  Perth^ 
and  Alexander  Moncrief  minister  at  Abemethy,  were 
their  professors  of  theology  befove  their  separation  from 
the  Aotibnrghers. 

Since  that  period  Mr  Ebenezer  Erskine  minister  at 
Staling,  Mr  James  Fisher  minister  at  Glasgow,  Mr 
John  Swanston  minister  at  Kinross,  and  Mr  John  Brown 
minister  at  Haddington,  have  succeeded  each  other  ia~ 
this  office.     At  present  Mr  George  Lawson  minister 
at  Selkirk  is  their  professor  of  theology,  and  there 
are  between  thirty  and  forty  students  who  attend  his 
lectures  annually.     The  number  of  their  ministers  is 
about   an   hundred,  and   each   of  their  congregations 
contains  from  two  hundred    and  fifty  to  three   thou* 
sand  persons  j  and  there  are  among  them  at  present 
more  than  twenty  vacant  charges.    Where  a  congrega- 
tion is  very  numerous,  as  in  Stirling,  Dunfermline,  and 
Perth,  it  is  formed  into  a  collegiate  charge,  and  provi- 
ded with  two  ministers.    They  are  erected  into  six  dif- 
ferent presbyteries,  united  in  one  general  synod,  which 
commonly  meets  at  Edinburgh  in  May  and  Septem- 
ber (b).     They  have  also*  a  synod  in  Ireland  composed 
of  three  or  four  different  presbyteries.  They  are  legally 
tolerated  in  Ireland  ^  and  government-  some  years  ago 
granted  500I.  per  annum,  and  of  late  an  additional 
500I.  which,   when  divided    among  them,   affords  to 
each  minister  about  2ol.  over  •  and  above  the  stipend 
which  he  receives  from  his  hearers.  These  have  besides 
a  presbytery  in  Nova  Scotia ;  and  some  years  ago,  it  is 
said,  that  the  Burgher  and  the  Antiburgher  ministers  re^ 
sidiug  in  the  United  States  fcmned  a  coalition,   and 
joined  in  a  general  synod,  which  they  call  the  Synod  of 
New  York  and  Pemnsylvania.  They  all  preach  the  doc- 
trines contained  in  the  Westminster  confeesioa  of  Faith 
and  Catechisms,  as  they  believe  these  to  be  founded  on 
the  sacred  scriptures.     They  catechise  their  hearers 
publicly^  and  visit  them  from  house  ^  house  once  every 

year. 


(a)  This  is  the  account  which  the  Burghers  give  of  their  own  notions  respecting  the  covenant.  One  of  the 
most  enlightened  of  their  opponents,  however,  assures  us  that  they  acknowledge  covenanting  to  be  a  moral  dvfy^- 
and  that  the  solemn  vows  of  our  ancestors  are  obligatory.  But  since  the  breach  in  the  synod  they  have  never 
engaged  in  this  work ;  giving  as  their  reason,  that  this  is  not  the  proper  season. 

(b)  The  constitution  of  the  Antiburgher  church  differs  very  little  from  that  of  the  Burghers.  The  supreme 
court  among  them  is  designed  TAe  General  Associate  Synod^  having  under  its  jurisdiction  three  provincial  synods 
in  Scotland  and  one  in  Ireland*  In  the  former  country  there  are  eleven  presbyteries  ;  in  the  latter  four.  They 
have  a  few  congregations  in  England,  and  a  presbytery  in  connection  witfi  them  in  North  America.  The 
number  of  ministers  belonging  to  the  general  synod  is  a  hundred  and  thirty-seven ;  and  in  Scotland  there  are 
nineteen  vacancies.  They,  as  well  as  the  Burgher  Seceders,  have  a  professor  of  theology,  whose  lectures  every 
candidate  for  the  office  of  a  |H%acher  is  obliged  to  attend,  we  have  been  told  for  no  less  than  five  or  six  sessions  l\ 
Surely  the  session  must  be  of  short  duration. 
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who  are  ignorant  of  the  principles  of  the  ^ro^pcl,  nor  to 
such  as  an*  scandalons  and  imnioral  in  their  Wvea, 
They  condemn  private  baptism,  nor  wiil  fhfy  admit 
those  tvho  are  fp'ossly  ignorant  and  profane  to  be  spon- 
sen  for  their  children.  Believing  that  the  people  have 
a  natural  right  to  choose  their  own  pHBtors,  the  settle- 
ment of  their  ministers  a)wa\:i  proceeds  upon  a  popu- 
lar election ;  and  the  candidate  who  h  elected  by  the 
majority  is  ordained  among  them.  Convinced  that  the 
charge  of  souls  is  a  trust  of  the  greatest  importanoe, 
they  carefully  watch  over  the  morals  of  their  students, 
and  direct  them  to  such  a  coarse  of  reading  and  study 
MS  they  judge  most  proper  to  qualify  them  for  the  pro- 
fitable discharge  of  the  pastoral  duties.  At  the  ordina- 
tion of  their  ministers  they  u»e  a  formula  of  the  same 
kind  with  that  of  the  established  church,  which  their 
ministers  are  bound  to  subscribe  when  called  to  it;  and 
if  any  of  them  teach  doctrines  contrary  to  tlie  Scriptures 
or  tli'e  Westminster  Confession  of  Faith,  they  are  sure  of 
being  thrown  out  of  their  communion.  By  this  means 
uniformity  of  sentiment  is  preser^-ed  among  them  ;  nor 
has  any  of  thetr  ministers,  excepting  one,  been  prosecuted 
lor  error  in  doctrine  since  the  commencement  of  their 
secession. 

They  believe  that  the  boly  scriptures  are  the  sole 
criterion  of  truth,  and  the  only  rnle  to  direct  mankind 
to  glorify  and  enjoy  God,  the  chief  and  eternal  good  ; 
and  that  **  the  Supreme  Judge,  by  which  all  controver- 
sies of  religion  are  to  be  determined,  and  all  the  decrees 
of  councils,  opinions  of  ancient  writers,  doctrines  of 
men  and  private  spirits,  are  to  be  examined,  and  in 
whose  sentence  we  are  to  rest,  can  be  no  other  but  the 
Holy  Spirit  speaking  in  the  Scriptures.**     Tbey  are 
fully  persuaded,  however,  that  the  standards  of  public 
authority  in  the  church  of  Scotlathd  exhibit  a  just  and 
consistent  view  of  the  meaning  ami  design  of  the  holy 
bcriptures  with  regard  to  doctrine,  worsliip,  government, 
nnd  discipline  ;  and  they  in  so  far  differ  from  the  dissent- 
ers in  England,  in  that  they  tiold  tliese  standards  to  be 
not  only  articles  of  peace  and  a  test  of  orthodoxy,  but 
as  a  bond  of  union  and  fellowship.     Tliey  consider  a 
simple  declaration  of  adherence  to  the  scriptures  as  too 
equivocal  a  pmof  of  unity  in  sentiment,  because  Arians, 
Socinians,  and  Armtnians,  make  such  a  tonfe^ion  of 
their  faith,  while   they  retain  sentiments  which   they 
(the  Seceders)  appreliend  are  subvertiive  of  the  great 
doctrines  of  the  gospel.  They  believe  that  Jesus  Christ 
i^  the  only  King  and  Head  of  the  Church,  which  is 
his  body  ;  that  it  is  his  sole  prerogative  to  enact  laws 
for  the  government  of  his  kingdom,  which  is  not  of  this 
Avorld  'f  and  that  the  church  is  not  possessed  of  a  legisla- 
tive, but  only  of  an  executive  power,  to  be  exercised  in 
explaining  and  applying  to  their  proper  objects  and  ends 
those  laws  ivbich  Christ  hath  published  in  the  scriptures. 
Those  doctrines  which  they  teach  relative  to  faith  and 
practice  are  exhibited  at  great  length  iu  an  explanation 
of  the  Westminster  Assembly's  Shorter  Catechism,  by 
way  of  question  and  answer,  in  two  volumes,  composed 
chiefly  by  Mr  James  Fisher  late  of  Glasgow,  and  pub- 
liihea  by  desire  of  their  synod. 

For  these  50  years  past,  the  grounds  of  their  secession, 
ihey  allege,  have  been  greatly  enlarged  by  the  public 
administrationsof  tbeestablishedch^irch,  and  particular- 
ly by  the  uniform  execution  of  the  law  rcsptcling  patro- 
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bieh,  they  pay,  has  obliged  many  thousand  of  f;ecc4m. 
private  Chrisiinns  to  withdraw  from  the  pansh-cburches  ^  »  ^ 
and  join  their  society. 

]t  is  certain,  Imwever,  that  their  number  has  rapidly 
increahed  of  late,  especially  in  the  targe  cities  of  the 
kingdom.  They  have  three  different  oongrrgations  in 
Edinburgh,  two  in  Glasgow,  and  two  in  London,  be* 
sides  several  others  in  the  north  of  England.  In  most 
of  their  congregations  they  celebrate  the  Lord*^  supper 
twice  in  the  year,  and  thryratechise  their  young  people 
concerning  their  knowledge  of  the  principles  of  reli|.'ioQ 
previously  to  their  admission  to  that  sacrament.  When 
any  of  them  fall  into  the  sin  of  fornication  or  adultery, 
the  scandal  is  regnlarly  purged  according  to  the  form  oC 
process  in  the  eHtabli»hed  church  ;  nnd  those  of  the  de- 
linquents who  do  not  submit  to  adequate  censure  are 
publicly  declared  to  be  fugitives  finem  discipline,  and 
are  expelled  the  society.  Thrj  never  accept  a  sum  of 
money  as  a  commutation  for  the  oflfence.  lliey  con- 
demn all  clandestine  and  irregular  marriages,  nor  will 
they  marry  any  persons  unless  they  have  been  proclaimed 
in  the  parisb-cnurch  on  two  different  Lord^s  days  at  lea^.        tt 

When  tbey  separated  from  the  established  churcli,  aad  psfiii- 
they  remained  firm  in  their  attachment  to  the  state  ^  and  g^f"* 
they  were  not  many  years  formed  into  a  distinct  society ^^^ 
when  they  expelled  from  their  communion  a  Mr  Hiomas 
Nairn  minister  at  Kirkcaldy,  who  bad  taui^ht  doctrines 
inimical  to  the  civil  government  of  the  nation.  In  '745 
there  was  not  one  of  their  nomlier  who  joined  the  pre- 
tender to  the  British  Crown.  They  are  still  of  the  same 
sentiments  *,  and  in  their  pnblic  assemblies  they  always 
pray  for  our  sovereign  King  George,  with  the  royal  ra- 
mily,  and  for  all  who  are  in  authority  under  them.  They 
are  so  far  from  wishing  the  overthrow  of  the  present  ci- 
vil government,  that  when  the  nation  was  lately  in  dan- 
ger of  being  thrown  into  a  fermentation  by  the  circula- 
tion of  inflammatory  and  seditious  writings,  they  warmly 
reconrmended  peace  and  order  in  society.  The  same  re- 
marks, we  believe,  arc  equally  applicable  to  the  Anti- 
burgher  seceders.     No  legal  dit^qnalificntions,  as  in  the 
case  of  the  disf^enters  in  England,  exclude  them  from 
any  place  of  public  trust  in  the  municipal  government 
of  the  country ;  and  some  of  them  are  frequently  in  the 
magistracy  of  the  royal  boroughs.     Tliey  are  not,  how- 
ever, legally  tolerated,  but  are  supported  by  the  mild- 
ness of  administration  and  the  liberal  spirit  of  the  times. 
Avowing  their  adherence  to  the  doctrines  contained  in 
the  public  standards  of  the  church  of  Scotland,  together 
with  the  presliyterian  form  of  government,  from  which 
they  never  intended  to  secede,  they  deny  that  they  are 
either  schismatics  or  sectaries,  as  they  have  been  fre« 
qiiently  called  :   and  when  they  withdrew  from  the  ec- 
clesiastical courts,  they  did  not,  they  say,  constitute  a 
church  of  their  own,  difllerent  from  the  national  church, 
but  profe<is  to  be  a  part  of  that  church,  endcaruurtng  to 
hold  by  her  reformed  principles,  in  opposition  to  those 
deviationa  from  them  which  they  have  specifif  d  in  tlieir        ,. 
Act  and  Tratimony,     Most  of  them  li%*e  in  habits  of  rSidr  bm* 
friendship  and  intimacy  with  their  brethren  of  the  efta-deniio*. 
blishment,  and  they  profess  an  affectionate  regsrd  for 
all  those  of  every  denomination  who  lovi-  Jt^us  Christ 
in  sincerity  and  truth.    In  the  late  re-ethlbition  of  their 
testimony,  they  have  declared  to  the  world,  that,  were 
the  grounds  of  their  secession  happily  removed,   they 
would  account  it  one  of  the  most  bin|ular  felicities  of 
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S«ccden   ihm  time  to  return  with  pleasure  to  the  communioD  of 

II        tlie  established  church. 
Seeker.        SECIilUM,  a  geDus  of  plants  belonging  to  the  mo* 
Bcscia  class  *,  and  in  the  natural  method  ranking  under 
tlie  34th  order,  Cycurbkacae,     See  Botany  Index, 

SECKENDORF,  Guy  Lewis  j>e,  a  very  learned 
German,  descended  from  an  ancient  and  noble  family, 
was  born  at  Aurach  in  Franconia  in  1626.  He  was 
•  good  linguist,  learned  in  law,  history,  and  divinity  j 
and  is  said  to  have  been  a  tolerable  painter  and  engra- 
ver. He  was  honourably  employed  by  several  of  the 
German  princes  ^  and  died  counsellor  of  state  to  Fre- 
deric III.  elector  of  Brandenburg,  and  chancellor  of 
the  university  of  Halle,  in  1692.  He  wrote  many 
books,  particularly  "  A  history  and  defence  of  the 
Lutheran  religion,^'  2  vols  folio,  Frankfort,  i6o2,  in 
Latin. 

SECKER,  Thomas,  a  learned  and  respectable  pre- 
late of  the  church  of  England,  was  bom,  in  1693,  at  a 
village  called  Sibthorp^  in  the  vale  of  Belvoir,  in  Not- 
tinghamshire. His  father  was  a  Protestant  dissenter,  a 
pious,  virtuous,  and  sensible  man  \  who,  having  a  small . 
jiaternal  fortune^  followed  no  profession.  His  mother 
was  the  daughter  of  Mr  Brough,  a  substantial  gentle- 
roan  farmer  of  Shelton  in  the  same  county.  He  recei- 
ved his  education  at  several  private  schools  and  acade- 
mies in  the  country,  being  obliged,  by  various  accidents, 
frequently  to  change  his  masters. 

Notwithstanding  this  disadvantage,  he  bad  at  the  age 
of  19  not  only  made  considerable  progress  in  Greek  and 
Tiatin,  and  read  the  best  writers  in  both  languages,  but 
had  acquired  a  knowledge  of  French,  Hebrew,  Chaldee, 
and  Syriac^'had  learned  geography,  logic,  algebra, 
geometry,  conic  sections,  and  gone  through  a  course  of 
lectures  on  Jewish  antiquities  and  other  points,  prepa- 
ratory to  the  critical  study  of  the  Bible.  He  had  been 
destined  by  his  father  for  orders  among  the  Dissenters. 
With  this  view,  during  the  latter  years  of  his  education, 
hi^  studies  were  chiefly  turned  towards  divinity,  in  whick 
he  had  made  such  quick  advances,  that  by  the  time  he 
was  23  he  had  carefully  read  over  a  great  part  of  the 
Scriptures,  particularly  the  New  Testament,  in  the  ori- 
ginal, and  the  best  comments  upon  it  \  Eusebius's  Ec- 
clesiastical History,  The  Apostolical  Fathers,  Whiston's 
Primitive  Christianity,  and  the  principal  writers  for  and 
against  Mini<iterial  and  Lay  Conformity.— But  though 
the  result  of  these  inquiries  was  a  well-grounded  belief 
of  the  Christian  revelation,  yet  not  being  at  that  time 
able  to  decide  on  some  abstruse  speculative  doctrines, 
nor  to  determine  absolutely  what  communion  he  should 
embrace ;  he  resolved  like  a  wise  and  honest  man,  to 
pursue  some  profession,  which  should  leave  him  at  li- 
berty to  weigh  those  things  more  maturely  in  his 
thoughts,  and  not  oblige  htm  to  declare  or  teach  pub- 
licly opinions  which  were  not  yet  thoroughly  settled  in 
his  own  mind.    , 

In  1716,  therefore,  he  applied  himself  to  the  study  of 
pliysic,  and  after  gaining  all  the  medical  knowledge  he 
could,  by  reading  the  usual  preparatory  books,  and  at- 
tending the  best  lectures  during  that  and  the  following 
winter  in  Loudon,  in  order  to  improre  himself  farther, 
in  January  1718-19  he  went  to  Paris.  There  he  lod- 
ged .in  the  same  house  with  the  fangous  anatomist  Mr 
Winslow,  whose  lectures  he  attended,  as  he  did  those  of 
the  materia  medica,  chemistry,  and  botany,  at  the  king's 
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gardens.  He  saw  the  operations  of  surgery  at  the  Ho-  Sicker. 
tel  Dieu^  and  attended  also  for  some  time  M.  Gregoire, 
the  accoucheur,  but  without  any  design  of  ever  prac- 
tising that  or  any  other  branch  of  surgery.  Here  be 
became  acquainted  with  Mi*  Martin  Benson,  afterwards 
bishop  of  Gloucester,  one  of  the  most  agreeable  and  vir- 
tuous men  of  his  time  \  with  whom  he  quickly  became 
much  connected,  and  not  many  years  after  was  united 
to  him  by  the  strictest  bonds  of  affinity  as  well  as  affec- 
tion. 

During  the  whole  of  Mr  Seeker's  continuance  at  Pa- 
ris, he  kept  up  a  constant  correspondence  with  Mr  Jo-, 
seph  Butler,  afterwards  bisbop  of  Durham,  with  whom 
he  became  acquainted  at  the  academy  of  one  Mr  Jones, 
kept  first  at  Gloucester,  and  afterward  at  Tewksbury. 
Mr  Butler  having  been  appointed  preacher  at  the  Rolb 
on  the  recommend;^tion  of  Dr  Clarke  and  Mr  Edward 
Talbot,  son  to  Bishop  Talbot,  he  now  took  occasion  to 
mention  his  friend  Mr  Seeker,  without  Seeker's  know- 
ledge, to  Mr  Talbot,  who  promised,  in  case  he  chose  to 
take  orders  in  the  church  of  England,  to  engage  the 
bisbop  his  father  to  provide  for  him.  This  was  com- 
municated to  Mr  Seeker  in  ia  letter  from  Mr  Butler 
about  the  beginning  of  May  1720.  He  had  sot  iit 
that  time  come  to  any  resolution  of  quitting  the  study 
of  pbysic  \  hut  he  began  to  foresee  nuiny  obstacles  to 
his  pursuing  that  profession ;  and  having  never  disconti- 
nued bis  application  to  theology,  his  former  difficulties 
both  with  regard  to  conformity  and  some4>ther  doubtful 
points  had  gradually  lessened,  as  his  judgment  became 
stronger  and^  his  reading  and  knowledge  nNire  exten- 
sive. It  appears  also  from  two  of  his  letters  still  in  be- 
ing, written  from  Paris  to  a  friend  in  England,  (both 
of  them  prior  to  the  date  of  Mr  Butler's  above  mention- 
ed), that  he  was  greatly  dissatisfied  with  the  divisions 
and  disturbances  which  at  that  particular  period  prevail- 
ed among  the  Dissenters. 

In  this  state  of  mind  Mr  Butler's  unexpected  propo- 
sal fouud  him  ;  which  he  was  therefore  very  well  dispo- 
sed to  take  into  consideration  \  and  after  deliberating 
V>n  the  subject  of  such  a  change  for  upwards  of  two 
months,  he  resolved  at  length  to  embrace  the  offtrr,  und 
fqr  that  purpose  quitted  France  about  the  beginning  of 
August  1720. 

On  his  arrival  in  England,  he  was  introduced  to  Mr 
Talbot,  with  whom  he  cultivated  a  close  acquaintance  % 
but  it  was  unfortunately  of  very  short  duration  \  for  ia 
the  month  of   December  that  gentleman  died  of  the 
smallpox.     I'his  was  a  great  shock  to  all  his  friends, 
who  bad  justly  conceived  the  highest  expectations  <^f 
him  >  but  especially  to  an  amiable  lady  whom  he  had 
lately  married,  and  who  was  very  near  sinking  under  so 
sudden  and  grievous  a  strolce.    Mr  Seeker,  beside  shar- 
ing largely  in  the  common  grief,  had  peculiar  reason 
to  lament  an  accident  that  seemed  to  put  an  end  to  all 
his  hopes  ^   but  he  had    taken  his  pesolution,  and  he 
determined  to  persevere.     It  was  some  encoursgement . 
to  him  to  find  that  Mr  Talbot  had.  on  his  deathbed, 
recommended  him,  together  with  Mr  Benson  and  Mr 
Butler,  to  his  father's  notice.     Thus  did  that  excellent 
young  man  (Cm*  be  was  but  29  when  he  died),  by  his 
nice  discernment  of  characters,  and  his  considerate  good 
nature,  provide  most  effectually,  in  a  few  solemn  mo- 
ments, for  the  welfare  of  that  church  from  whick  Vot. 
himself  was  so  prematuA^VN  «a%XO(x%:^  v^i'sk^  %  ^sA  ^^N^^^^ 
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Seeker,  same  time  raiseil  up,  when  he  least  thought  of  it,  the 
truest  friend  and  protector  to  bis  wife  and  unborn 
daughter ;  who  afterwards  found  in  Mr  Seeker  ali  that 
tender  care  and  assistance  which  they  could  have  hoped 
for  from  the  nearest  relation. 

It  being  judged  necessary  bj  Mr  Secker^s  friends 
that  he  should  have  a  degree  at  Oxford  j  and  having 
been  informed,  that  if  he  should  previoosly  take  the 
degree  ef  Doctor  in  Physic  at  Leyden,  it  wonld  pro- 
bably help  him  in  obtaining  the  other,  he  went  over 
and  took  his  degree  there  in  March  1721  :  and,  as 
part  of  his  exercise  for  it,  he  composed  and  printed  a 
dissertation  de  Mcdicina  Statica^  which  is  still  extant, 
and  is  thought  by  the  gentlemen  of  that  profession  to 
be  a  sensible  and  learned  performance, 

In  April  the  same  year,  be  entered  himself  a  gentle- 
man commoner  of  Exeter  college,  Oxford  \  after  which 
he  obtained  the  degree  of  Bachelor  of  Arts,  in  conse* 
quence  of  the  chancellor's  recommendatory  letter  to  the 
convocation. 

He  now  spent  a  considerable  part  of  his  time  in  Lon- 
don, where  he  quickly  gained  the  esteem  of  some  of  the 
most  learned  and  ingenious  men  of  those  days,  particu- 
larly of  Dr  Clarke,  rector  of  St  James\  and  the  cele* 
brated  Dean  Berkeley,  afterwards  bishop  of  Cloyne, 
with  whom  he  every  day  became  more  delighted,  and 
more  closely  connected.  He  paid  frequent  visits  of  gra- 
titude and  friendship  to  Mrs  Talbot,  widow  of  Mr  Ed- 
ward Talbot,  by  whom  she  had  a  daughter  five  months 
after  bis  decease.  With  her  lived  Mrs  Catharine  Ben- 
son, sister  to  Bishop  Benson,  whom  in  many  respects 
she  greatly  resembled.  She  had  been  for  several  years 
Mrs  Talbot's  inseparable  companion,  and  was  ot  un- 
speakable service  to  her  at  the  time  of  her  husband's 
death,  by  exerting  all  her  courage,  activity,  and  good 
sense  (of  which  she  possessed  a  large  share),  to  sup- 
port her  friend  under  so  great  an  affliction,  and  by  af- 
terwards attending  her  sickly  infant  with  the  utmost 
care  and  tenderness,  to  which,  under  providence,  was 
owing  the  preservation  of  a  very  valuable  life. 

Bishop  Talbot  being  in  1721  appointed  to  the  see  of 
Durham,  Mr  Seeker  was  in  1722  ordained  deacon  by 
him  in  St  James's  church,  and  priest  not  long  after  in 
the  same  place,  where  he  preached  his  first  sermon 
March  28.  1725.  The  bishop's  domestic  chaplain  at 
that  time  was  Dr  Bundle,  a  man  of  warm  fancy  and 
very  brilliant  conversation,  but  apt  sometimes  to  be 
carried  by  the  vivacity  of  bis  wit  into  indiscreet  and 
ludicrous  expressions,  which  created  him  enemies,  and, 
on  one  occasion,  produced  disagreeable  consequences. 
—-With  him  Mr  Seeker  was  soon  after  associated  in 
the  bishop's  family,  and  both  taken  down  by  his  lord- 
ahip  to  Durham  in  July  1723. 

In  the  following  year  the  bishop  gave  Mr  Seeker  the 
rectory  of  Houghton-le-Spring.  This  preferment  put- 
ting it  in  bis  power  to  fix  himself  in  the  world,  in  a 
manner  agreeable  to  his  inclinations,  he  soon  after  made 
a  proposal  of  marriage  to  Mrs  Benson  ;  which  being  ac- 
cepted, they  were  married  by  Bishop  Talbot  in  1725. 
At  the  earnest  request  of  both,  Mrs  Talbot  and  her 
daughter  consented  to  live  with  them,  and  the  two  fa- 
milies from  that  time  became  one. 

About  this  time  Bishop  Talbot  also  gave  preferments 
to  Mr  Butler  and  Mr  Benson,  whose  rise  and  progress 
b  the  church  are.  here  interiroven  with  the  history  of 
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Mr  Seeker.  In  the  winter  of  1725-6,  Mr  Batler  first 
published  his  incomparable  sermons  j  on  which,  as  Dr 
Beilby  Porteous  and  Dr  Stinton  inform  as,  Mr  Seeker 
took  pains  to  render  the  style  more  familiar,  and  the 
a utber^s  meaning  more  obvious:  yet  they  were  at  last 
by  many  called  obscure.  Mr  Seeker  gave  his  friend 
the  same  assistance  in  that  noble  work  the  Analogy  of 
Religion,  &c. 

He  now  gave  ap  all  the  time  he  possibly  coald  to  hi» 
residence  at  Houghton,  applying  himself  with  alacrity 
Co  ali  the  duties  of  a  country  clergyman,  and  support- 
ing that  nsrful  and  respectable  character  throughoot 
with  the  strictest  propriety.  He  omitted  nothing  which 
he  thought  would  be  of  use  to  the  soub  and  bodies  of 
the  people  entrusted  to  his  care.  He  brought  down 
his  cooversatioB  and  his  sermons  to  the  level  of  their 
understandings  \  he  visited  them  in  private,  he  catechi- 
sed the  young  and  ignorant,  he  received  his  country 
neighbours  and  tenants  very  kindly  and  hospitably,  and 
was  of  great  service  to  the  poorer  sort  of  them  by  bia 
skill  in  physic,  which  was  the  only  use  he  ever  made  of 
it.  Though  this  place  was  in  a  very  remote  part  of  the 
world,  yet  the  solitude  of  it  perfectly  suited  his  stadiona . 
disposition,  and  the  income  arising  froqi  it  bounded  bia 
ambition.  Here  he  would  have  been  content  to  live  and 
die  \  here,  as  he  has  often  been  heard  to  declare,  he- 
spent  some  of  the  happiest  hours  of  his  life :  and  it  .was- 
no  thought  or  choice  of  his  own  that  removed  him  to 
a  higher  and  more  conspicuous  situation  ;  but  Mra  See- 
ker's health,  which  now  began  to  decline,  and  was 
thought  to  be  injured  by  the  dampness  of  the  situation^ 
obliged  him  to  think  of  exchanging  it  for  a  OMre  heal- 
thy one.  Accordingly,  an  exchange  was  made  through 
the  friendly  interposition  of  Mr  Benson  (who  generoua- 
ly  sacrificed  his  own  interest  on  this  occasion,  by  re- 
linquishing a  prebend  of  his  own  to  serve  his  friend) 
with  Dr  Finney,  prebendary  of  Durham,  and  rector  of 
Ryton  \  and  Mr  Seeker  was  instituted  to  Ryton  and 
the  prebend  June  3.  1727.  For  the  two  following  years 
he  lived  chiefly  at  Duriiam,  going  every  week  to  offi> 
ciate  at  Ryton,  and  spending  there  two  or  three  months 
together  in  the  summer. 

In  July  1732  he  was  appointed  chaplain  to  the  king; 
for  which  favour  he  was  indebted  to  Dr  Sherlock,  who 
having  heard  him  preach  at  Bath,  had  conceived  the 
highest  opinion  of  his  abilities,  and  thought  them  well 
worthy  of  being  brought  forward  into  public  notice* 
From  that  time  an  intimacy  commenced  between  them» 
and  he  received  firom  that  great  prelate  many  solid 
proofs  of  esteem  and  friendship. 

His  month  of  waiting  at  St  Jameses  happened  to  be 
August,  and  on  Sunday  the  27th  of  that  month  he 
preached  before  the  queen,  the  king  being  then  abroad. 
A  few  days  after,  her  majesty  sent  for  him  into  her 
closet,  and  held  a  long  conversation  with  him ;  in  the 
course  of  which  he  took  an  opportunity  of  mentioning 
to  her  bis  friend  Mr  Butler.  He  also,  not  long  after 
this,  on  Mr  Talbot's  being  made  lord  chancellor,  found 
means  to  have  Mr  Butler  eflfectually  recommended  to 
him  for  his  chaplain.  The  queen  also  appointed  him 
clerk  of  her  closet  *,  from  whence  he  rose,  as  his  talents 
became  more  known,  to  those  high  dignities  which  ho 
afterwards  attained. 

Mr  Seeker  now  began  to  have  a  public  character, 
and  stood  high  in  the  estimation  of  those  who  were  al- 
lowed 
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S^kfr.  lowe4  to  be  tYie  best  judges  of  merit :  lie  had  alreAdy 
'  W  ■'  given  proofs  of  Rbilities  that  plainly  indicated  the  emi- 
nence to  wliich  he  roost  one  day  rise,  as  a  preacher  and 
a  divine  ;  and  it  was  not  long  before  an  opportunity  of- 
-fered  of  placing  him  in  an  advantageous  point  of  view. 
Dr  Tyrrwhit,  who  succeeded  Dr  Clarke  as  rector  of 
*8t  James's  in  1729,  found  that  preaching  in  so  large  a 
church  endangered  his  health.  Bishop  Gibson,  there- 
fore, his  father-in-law,  proposed  to  the  crown  that  he 
"vhould  be  made  residentiary  of  St  PaaPs,  and  that  Mr 
ISecker  should  succeed  him  m  the  rectory.  This  arrange- 
ment was  so  acceptable  to  those  in  power,  that  it  took 
place  without  any  difficulty.  Mr  Seeker  was  instituted 
rector  the  i8th  of  May  1733  >  ^^^  '"  ^^^  beginning  of 
July  went  to  Oxford  to  take  his  degree  of  Doctor  of 
Laws,  not  being  of  sufficient  standing  for  that  of  divi- 
nity. On  this  occasion  it  was  that  he  preached  his  ce- 
lebrated Act  Sermon,  on  the  advantages  and  dnties  of 
mcadeodical  education,  which  was  universally  allowed  to 
"be  a  masterpiece  of  sound  reasoning  and  just  composi- 
tion :  it  was  printed  at  the  desire  of  the  heads  of  houses, 
and  quickly  passed  through  several  editions.  It  is  now 
to  be  found  in  the  second  collection  of  Occasional  Se^- 
tnons,  published  by  himself  in  1766* 

It  was  thought  that  the  reputation  he  acquired  by 
this  sermon,  contributed  not  a  little  toward  that  promo- 
tion which  very  soon  followed  its  publication.  For  in 
December  1734*  he  received  a  very  unexpected  notice 
from  Bishop  Gibson,  that  the  king  had  fixed  on  him  to 
be  bishop  of  Bristol.  Dr  Benson  was  about  the  same 
^ime  appointed  to  the  see  of  Gloucester,  as  was  Dr  Fle- 
ning  to  that  of  Carlisle ;  and  the  three  new  bishops 
Were  all  consecrated  together  in  Lambeth  Chapel,  Jan. 
I  p.  1734-5^  the  consecratioa-sermon  being  preached  by 
Dr  Thomas,  afterwards  bishop  of  Winchester. 

The  honours  to  which  Dr  Seeker  was  thus  raised  in 
the  prime  of  life  did  not  in  the  least  abate  his  diligence 
and  attention  to  business }  for  which,  indeed,  there  was 
now  more  occasion  than  ever.  His  learned  biographers, 
Messrs  Porteotts  and  Stinton,  now  relate  the  manner  in 
trbich  he  set  about  the  visitation  of  his  diocese,  and  the 
-ceremony  of  confirmation,  which  he  performed  in  a 
great  number  of  places  (  be  also  preached  in  several 
churches,  sometimes  twice  a-day.  The  affairs  of  his 
parish  of  St  Jameses  being  likewise  in-  great  disorder^ 
be  took  extraordinary  pains  to  regulate  and  adjust  every 
thing,  particularly  the  management  of  the  poor  \  and 
thus  even  in  a  temporal  view  became  of  signal  service 
to  his  parishioners.  But,  say  our  authors,  ^*  it  was  their 
spiritual  welfare  which  engaged,  as  it  ought  to  do,  his 
chief  attention.  As  fkr  as  the  circumstances  of  the 
times,  and  the  populousness  of  that  part  of  the  metro- 
polis allowed,  he  omitted  not  even  those  private  admo*> 
nitjons  and  personal  applications  which  are  often  attend* 
ed  with  the  happiest  effects.  He  allowed  out  of  his 
•wn  income  a  salary  for  reading  early  and  late  prayers, 
If  hich  had  formerly  been  paid  out  of  the  offertory  mo- 
ney. He  held  a  confirmation  once  every  year,  ex- 
umined  the  candidates  several  weeks  before  in  the  vestry, 
%nd  gave  them  religious  tracts,  which  he  also  distributed 
at  other  times  very  liberally  to  those  that  needed  them. 
He  drew  up,  for  the  use  of  his  parishioners,  that  admi* 
Table  course  of  Lectures  on  the  Church  Catechism  which 
>iiath  been  lately  published,  and  not  only  read  them  once 
mfWFj  week  on  the  uaiud  days,  but  also  every  Sundaj 


evening,  either  at  the  church  or  one  of  the  chapels  be*^    Seckfn 
longing  to  it.**  t 

The  sermons  which  at  the  same  time,  we  are  told,  he 
set  himself  to  compose,  **  were  truly  excellent  and  ori- 
ginaK  His  faculties  were  now  in  their  full  vigour,  and 
he  had  an  aodtenee  to  speak  before  that  rendered  the 
utmost  exertion  of  them  necessary.  He  did  not,  how- 
Tver,  seek  to  gratify  the  higher  part,  by  amusing  them 
with  refined  bpeculations,  or  ingenious  essays,  unintelli- 
gible to  the  lower  part,  and  unprofitable  to  both  \  but 
he  laid  before  them  all,  with  equul  freedom  and  plain* 
ness,  the  great  Christian  dnties  belonging  to  their  re- 
spective Mtations,  and  reproved  the  follies  and  vices  of 
every  rank  among  them,  without  distinction  or  pallia- 
tion. He  studied  human  nature  thoroughly  in  all  its 
various  forms,  and  knew  what  sort  of  arguments  would 
have  most  weight  with  each  class  of  men.  He  brought 
the  subject  home  to  their  bosoms,  and  did  not  seem  to 
be  merely  saying  useful  things  in  their  presence,  but  ad- 
dressing himself  personally  to  every  one  of  them.  Few 
ever  possessed,  in  a  higher  degree,  the  rare  talent  of 
touching  on  the  most  delicate  subjects  with  the  nicest 
propriety  and  decorum,  of  saying  the  most  familiar 
things  without  being  low,  the  plainest  without  bein^ 
feeble,  the  boldest  without  giving  offence.  He  could 
descend  with  such  singular  ease  and  felicity  into  the 
minutest  concerns  of  common  life,  could  lay  open  witb 
so  much  address  the  ^^arious  workings,  artifices,  and  eva« 
sions  of  the  human  mind,  that  his  audience  often  thought 
their  own  particular  cases  alluded  to,  and  heard  with 
surprise  tbeir  private  sentiments  and  feelings,  their  ways 
of  reasoning  and  principles  oPacting,  exactly  stated  and 
described.  His  preaching  was,  as  the  same  time,  highly 
rational  and  truly  evangelical.  He  explained  with  per- 
spicuity, he  asserted  with  dignity,  the  peculiar  charac- 
teristic doctrines  of  the  gospel.  He  inculcated  the 
utility,  the  necessity  of  them,  not  merely  as  speculative 
truths,  but  as  actual  instruments  of  moral  goodness, 
tending  to  purify  the  hearts  and  regulate  the  lives  of 
men  \  and  thus,  by  God*s  gracious  appointment,  as  well 
as  by  the  inseparable  connection  between  true  faith  and 
right  practice,  leading  them  to  salvation. 

**  These  important  truths  he  taught  with  the  autho- 
rity, the  tenderness,  the  familiarity,  of  a  parent  instruct- 
ing his  children.  Though  he  neither  poMessed  nor  af- 
fected the  artificial*  eloquence  of  an  orator  who  wants 
to  amuse  or  to  mislead,  yet  he  had  that  of  an  honest 
man  who  wants  to  convince,  of  a  Christian  preacher 
who  wants  to  reform  and  to  save  those  that  hear  him. 
Solid  argument,  manly  sense,  useful  directions,  short, 
nervous,  striking  sentences,  awakening  questions,  fre- 
quent and  pertinent  applications  of  scripture ;  all  these 
following  each  other  in  quick  succession,  and  coming 
evidently  from  the  speaker's  heart,  enforced  by  his  elo- 
cution, his  figure,  bin  action,  and  above  all,  by  the  cor- 
responding sanctity  of  his  example,  stamped  conviction 
on  the  minds  of  his  hearers,  and  sent  them  home  with 
impressions  not  easy  to  be  effaced.  It  will  readily  be 
imagined  that  with  these  powers  be  quickly  became  one 
of  the  most  admired  and  popular  preachers  of  his  time.** 

In  1^37,  he  succeeded  to  the  see  of  Oxford,  on  the 
promotion  of  Dr  Potter  to  that  of  Canterbury,  then  va- 
cant by  the  death  of  Archbishop  Wake. 

In  the  spring  of  1748,  Mrs  Seckftx  ^v^\^\^^  ^gai^^ 
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Scrkcr.  merit,  biit  of  a  weak  and  sicklj  constitution.  The  bi- 
shop^s  aflfection  and  tenderness  for  her  were  suited  to  his 
character.  In  1750,  he  was  installed  dean  of  St  Paul's, 
for  which  he  gave  in  exchange  the  rectory  of  St  Jameses 
atid  his  prebend  of  Durham.  '*  It  was  no  wonder  (say 
our  authors)  that,  after  presiding  over  so  extensive  and 
populous  a  pariijh  for  upwards  of  17  years,  he  should 
willingly  consent  to  be  released  from  a  burden  which  be* 
gan  now  to  grow  too  great  for  his  strength.  When  be 
preached  his  fiirewel  sermon,  the  whole  audience  melted 
into  tears  :  he  was  followed  with  the  prayers  and  good 
wishes  of  those  whom  every  honest  man  would  be  most 
ambitious  to  please  ^  and  there  are  numbers  still  living 
who  retain  a  strong  and  grateful  remembrance  of  his  in- 
cessant and  tender  solicitude  for  their  welfare.  Having 
now  more  leisure  both  to  prosecute  his  own  studies  and 
to  encourage  those  of  others,  he  gave  Dr  Church  con- 
siderable assistance  in  his  First  and  Se(ond  Vindication 
of  the  Miraculous  Powers^  &c.  against  Mr  Middleton, 
and  he  was  of  equal  use  to  bim  in  his  Analysis  of  Lord 
Bolinghroke^s  Works.  About  the  same  time  be^an  tlie 
late  Archdeacon  Sharp^s  controversy  with  the  followers 
of  Mr  Hutchinson,  which  was  carried  on  to  the  end  of 
the  year  1755.^^  Bishop  Seeker,  we  are  told,  read  over 
all  Dr  Sharp^s  papers,  amounting  to  three  volumes  8vo, 
and  corrected  and  improved  them  throughout.  But  the 
ease  which  this  late  change  of  situation  gave  him  was 
soon  disturbed  by  a  heavy  and  unexpected  stroke,  the 
}o8H  of  his  three  friends,  Bishops  Butler,  Benson,  and 
Berkeley,  who  were  all  cut  off  witbin  the  space  of  one 
year. 

Our  authors  next  give  an  account  of  the  part  which 
Dr  Seeker  bore,  in  the  house  of  lords,  in  respect  to 
the  famous  repeal  of  the  Jew  bill ;  for  which  the  duke 
ef  Newcastle  moved,  and  was  seconded  by  the  Bishop, 
in  a  speech  which,  we  are  told,  was  remarkably  well  re- 
ceived. At  length  his  distinguished  merit  prevailed 
over  all  the  political  obstacles  to  bis  advancement,  and 
placed  him,  without  any  efforts  or  application  of  bis 
own,  in  that  important  station  which  he  had  shown  him- 
self so  well  qualified  to  adorn.  On  the  death  of  Arch- 
bishop Hutton,  he  was  promoted  to  the  see  of  Canter- 
bury, and  was  confirmed  at  Bow-cburcb,  April  21. 
1758  \  on  which  occasion  our  authors  observe,  that  in 
accepting  thi^  high  and  burdensome  station,  Dr  Seeker 
acted  on  that  principle  which  influenced  him  through 
life  \  that  he  sacrificed  his  own  ease  and  comfort  to  con* 
siderations  of  public  utility  ;  that  the  mere  secular  ad- 
vantages of  grandeur  were  objects  below  his  ambition  $ 
and  were,  as  he  knew  and  felt,  but  poor  compensations 
lor  the  anxiety  and  difficulties  attending  them.  He  had 
never  once  through  his  whole  life  asked  preferment  for 
kimself,nor  shown  any  unbecoming  eagerness  for  it^  and 
the  use  he  made  of  his  newly-acquired  dignity  very 
dearly  showed,  that  rank,  and  wealth,  and  power,  had 
in  no  other  light  any  charms  for  him,  than  as  they  en- 
Wged  the  sphere  of  bis  active  and  industrious  benevo« 
knee. 

He  sought  out  and  encouraged  men  of  real  genius 
•r  extensive  knowledge ;  he  expended  3O0l.  in  arran* 


ging  and  improving  the  manuscript  library  at  Lambeth^ 
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and  observing  with  concern,  that  the  library  of  printed 
books  in  that  palace  had  received  00  additions  since  the 
time  of  Archbishop  Tennison,  he  made  it  his  business 
to  collect  books  in  all  languages  from  roost  parU  of  Eu- 
rope at  a  very  great  expeoice,  with  a  view  of  supplying 
that  chssm  \  which  be  accordingly  did,  by  leaving  them 
to  the  library  at  his  death,  and  thereby  rendered  that 
collection  one  of  the  noblest  and  most  useful  in  the  king- 
dom. 

All  designs  and  institutions  which  tended  to  advanoa 
good  morals  and  true  religion,  he  patroniz«^d  with  zeal 
and  generosity :  he  contributed  largely  to  the  mainte- 
nance of  schools  for  tb«  poor  \  to  rebuilding  or  repair- 
ing parsonage  houses  and  places  of  worship ;  and  gava 
no  less  than  600I.  towards  erecting  a  chapel  in  the  pa- 
rish of  Lambeth«  To  the  society  for  promoting  Chris- 
tian knowledge  he  was  a  liberal  benefactor  >  and  to  thai 
for  propagating  the  gospel  in  foreign  parts,  of  which  be 
was  the  president,  he  paid  much  attention  \  was  con- 
stant at  all  the  meetings  of  its  members,  even  sonnetiniea 
when  bis  health  would  but  ill  permit^  and  superintended 
their  deliberations  with  consummate  prudence  and  teiD- 
per. 

Whenever  any  publications  came  to  his  knowledge 
that  were  manifestly  calculated  to  corrupt  good  morals^ 
or  subvert  the  foundations  of  Christianity,  he  did  hta 
utmost  to  stop  the  circulation  of  them  ;  yet  the  wretch- 
ed authors  themselves  be  was  so  far  from  wishing  to  treat 
with  any  undue  rigour,  that  he  has  more  than  once  ex* 
tended  his  bounty  to  them  in  distress.  And  when  their 
writings  could  not  properly  be  suppressed  (as  was  Um 
often  the  case)  by  lawful  authority,  he  engaged  men  of 
abilities  to  answer  them,  and  rewarded  them  for  their 
trouble.  His  attention  was  everywhere.  Even  the 
falsehoods  and  misrepresentation  of  writers  in  the  news- 
papers, on  religious  or  ecclesiastical  subjects,  he  general- 
ly took  care  to  have  contradicted  ;  ahd  when  tliey  seeo^ 
ed  likely  to  injure,  in  any  material  degree,  the  cause  of 
virtue  and  religion,  or  the  reputation  of  eminent  and 
worthy  men,  he  would  sometimes  take  the  trouble  of 
answering  them  himself.  One  instance  of  this  kiad^ 
which  does  bim  honour,  and  deserves  mention,  was  hia 
defence  of  Bishop  Butler,  who,  in  a  pamphlet  publisln 
ed  in  1 767,  was  accused  of  having  died  a  Papist.  The 
conduct  which  he  observed  towards  the  several  divisioe* 
and  denominations  of  Christians  in  this  kingdom  waa 
such  as  showed  his  way  of  thinking  to  be  truly  libend 
and  catholic.  The  dangerous  spirit  of  popery,  indeed, 
he  thought  should  always  he  kept  under  proper  legal 
restraints,  on  account  of  its  natural  opposition  not  only 
to  the  religious,  hut  the  civil  rights  of  mankind.  He 
therefore  observed  its  movements  with  care,  and  exboiV 
ed  his  clergy  to  do  the  same,  especially  those  who  were 
situated  in  the  midst  of  Roman  Catholic  families^ 
against  whose  influence  they  were  charged  to  be  upon 
their  guard,  and  were  furnished  with  proper  books  or 
instructions  for  that  purpose.  He  took  all  fit  opportu- 
nities of  combating  the  errors  of  the  church  of  RoiBe  i^ 
his  own  writings  (a)  ;  and  the  best  answers  that  wece 
published  to  some  of  the  late  bold  apologies  for  popeiy 
were  written  at  his  inataace,  and  under  his  direction*  - 

With 


(a)  See  particularly  his  sermons  on  the  rabeHion  in  1745 }  00  the  Protestant  werking  scheob  in  Irahuid  ^  eft  the 
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Seeker.  With  the  Dissenters  hU  Grace  wfts  siucerely  desirous 
of  cultivating  a  good  understanding.  He  considered 
them,  in  general,  as  a  conscientious  and  valuable  class 
of  men.  With  some  of  the  most  eminent  of  them. 
Watts,  Doddridge,  Leland,  Chandler,  Lardner,  ho 
maintained  an  intercourse  of  friendship  or  civility.  By 
the  most  candid  and  considerate  part  of  them  he  was 
highly  icverenced  and  esteemed  }  and  to  such  among 
thcro  as  needed  help  he  showed  no  less  kindness  and  li« 
berality  than  to  those  of  his  own  communion. 

Nor  was  his  concern  for  the  Protestant  cause  conBiied 
to  his  own  country.  He  was  well  known  as  the  great 
patron  and  protector  of  it  in  various  parts  of  Europe  ; 
from  whence  he  had  freqnent  applications  for  assistance, 
which  never  failed  of  being  favourably  received.  To 
several  foreign  Protestants  he  allowed  pensions,  to  others 
be  gave  occasional  relief,  and  to  some  of  their  universi- 
ties was  an  annual  benefactor. 

In  public  affairs,  his  Grace  acted  the  part  of  an  honest 
citizen,  and  a  worthy  member  of  the  British  legislature. 
From  his  first  entrance  into  the  house  of  peers,  bis  par^ 
liamentary  conduct  was  uniformly  upright  and  noble. 
He  kept  equally  clear  from  the  extremes  of  factious  pe- 
tulance and  servile  dependence;  never  wantonly  thwart- 
ing administration  from  motives  of  party  z^al  or  private 
pique,  or  personal  attachment,  or  a  passion  for  popula* 
rity  }  nor  yet  going  every  length .  with  every  minister 
from  views  of  interest  or  ambition.  He  admired  and 
loved  the  constitution  of  his  country,  and  wished  to 
preserve  it  unaltered  and  unimpaired.  So  long  as  a  due 
regard  to  this  was  maintained,  he  thought  it  bis  duty  to 
support  the  measures  of  government;  but  whenever  they 
were  evidently  inconsistent  with  the  public  welfare,  he 
'  opposed  them  with  freedom  and  irmness.  Yet  bis  op- 
position was  always  tempered  with  the  utmost  fidelity^ 
respect,  and  decency,  to  the  excellent  prince  upon  the 
throne  \  and  the  most  candid  allowances  for  the  una* 
voidable  errors  and  inBrmities  even  of  the  very  best  mi- 
nisters, and  the  peculiarly  difficult  situation  of  those  who 
govern  a  free  and  high-spirited  people.  He  selduol 
apoke  in  parliament,  except  where  the  interests  of  re^ 
ligion  and  virtue  seemed  to  require  it ;  but  whenever 
he  did,  he  spoke  with  propriety  and  strength,  and  was 
heard  with  attention  and  deference.  Though  he  never 
attached  himself  blindly  to  any  set  of  men,  yet  bis  chief 
political  connections  were  with  the  late  duke  of  New- 
castle and  Lord  Chancellor  Hardwicke^  To  these  bo 
principally  owed  his  advancement ;  and  he  had  the  good 
fortune  to  live  long  enough  to  show  his  gratitude  to 
them  or  their  descendants* 

For  more  than  ten  years,  daring  which  Dr  Socket 
enjoyed  the  see  of  Canterbury,  he  resided  constantly  at 
bis  archiepiscopal  house  at  jLiambetb.  A  few  months 
before  bis  death,  the  dreadful  pains  he  felt  had  eompcl- 
kd  him  to  think  of  trying  the  Bath  waters :  but  that 
design  was  stopped  by  the  fiital  accident  which  put  an 
end  to  his  life. 

*   His  Grace  had  been  for  many  years  subject  to  the 
gout|  which,  in  the  ktter  part  dF  hb  life,  returned  if  itk 


more  frequency  and  violence,  and  did  not  go'  off  in  a 
regular  manner,  but  left  ihe  parts  affected  for  a  long 
time  very  weak,  and  was  succeeded  by  pains  in  different 
parts  of  the  body.  '  About  a  year  and  a  half  before  he 
died,  after  a  fit  of  the  gout,  be  was  attacked  with  » 
pain  in  the  arm,  near  the  shoulder,  which  having  conti- 
nued about  1 2  months,  a  similar  pain  seized  the  upper 
and  outer  part  of  the  opposite  thigh,,  and  the  arm  soon, 
became  easier.  This  was  much  more  grievous  than  the 
former,  as  it  quickly  disabled  him  from  walking,  and 
kept  him  in. almost  continual  torment,  except  when  he 
was  in  a  reclining  position.  During  this  time  he  had 
two  or  three  fits  of  the  gout ;  but  neither  the  gout  nor 
the  medicines  alleviated  these  pains,  which,  with  the 
want  of  exercise,  brought  him  into  a  general  bad  habit 
of  body. 

On  Saturday  July  30.  176^,  he  was  seized,  as  he 
sat  at  dinner,  with  a  sickness  at  his  stomach.  He  re- 
covered before  night ;  but  the  next  evening,  while  bis* 
physicians  were  attending,  and  bis  servants  raising  hFrn 
on  his  couch,  he  suddenly  cried  out  that  bis  thigh-bone 
was  broken^j  The  shock  was  so  violent,  that  the  servants- 
perceived  the  couch  to  shake  under  him,  and  the  pain 
so  acute  and  unexpected,  that  it  overcame  the  firmness 
he  so  remarkably  possessed.  He  lay  for  some  time  in 
great  agonies  \  but  when  the  surgeons  arrived,  and  dis- 
covered with  certainty  that  the  bone  was  broken,  he 
was  perfectly  resigned,  and  never  afterwards  asked  a 
question  about  the  event.  A'4  fever  soon  ensued.  On 
Tuesday  he  became  lethargic,  and  continued  so  till 
about  five  o^clock  on  Wednesday  afternoon,  when  he 
expired  with  great  calmness,  in  the  75th  year  of  his* 

•ge. 

On  examination,  the  thigfa>bone  was  found  to  be  ca- 
rious about  four  inches  in  length,  and  at  nearly  the 
same  distance  from  its  bead.  The  disease  took  its  rise 
from  the  internal  part  of  the  bone,  and  bad  so  entirely 
destroyed  its  substance,  that  nothing  remained  at  the 
part  where  it  was  broken  but  a  portion  of  its  outward 
integument ;  and  even  this  had  many  perforations,  one 
of  which  was  large  enough  to  admit  two  fingers,  and 
was  filled  with  a  fungous  substance  arising  from  within 
tbe  bone.  There  was  no  appearance  of  matter  about 
the  caries,  and  the  surrounding  parts  were  in  a  sound 
state.  It  was  apparent  that  the  torture  which  be  un- 
derwent during  the  gradual  corrosion  of  this  bone  mus^ 
have  been  inexpressibly  great.  Out  of  tenderness  to  his 
family  he  seldom  made  any  complaints  to  them,  but  to 
his  physicians  he  frequently  declared  his  pains  were  so 
excruciating,  that  unless  some  relief  could  be  procured 
he  thought  it  would  be  impossible  for  human  nature  tp 
support  them  long.  Yet  be  bore  them  for  upwards  of 
six  months  with  astonishing  patience  and  fortitude ;  sat 
up  generally  the  greater  part  of  the  day,  admitted  bis 
particular  friends  to  see  him,  mixed  with  his  family  at 
tbe  usual  hours,  sometimes  with  his  usual  cheerfulness  j 
and,  except  some  very  slight  defects  of  memory,  retain- 
ed all  bis  faculties  and  senses  in  their  full  vigour  till 
within  a  few  days  of  his  death*     He  was  buried,  pur. 

suant 
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5th  af  November }  and  a  great  nnmhez  of  occasional  passages  to  the  same  pnrpoae,,in  various  parts  o£  (ua  U.^^^^9^ 
■ennans^  and.  other  vorks» 
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Second    is,  of  forming  ft  new  equfttion  where  tbe^  have  no  place, 
~    II        h  one  of  the  most  ingenioos  and  ueefal  inventions  in  all 
SccreUiT.  algebra. 

^'"""'^     SECONDARY,  in  general,  something  that  acU  at 
second  or  in  subordination  to  another. 

Secosdasy  or  Secundarvj  an  officer  who  acts  as  se- 
cond or  next  to  the  chief  officer.  Such  are  the  seconda- 
ries of  the  courts  of  king^s  bench  and  common  pleas ; 
the  secondaries  of  the  c<»mpters,  who  are  next  the  she- 
riffs of  London  in  each  of  the  two  compters  ;  two  se- 
condaries of  the  pipe  ^  secondaries  to  the  remembran- 
cers, &c. 

Secondary  Circles  of  the  Ecliptic  are  circles  of  lon- 
gitude of  the  stars)  or  circles  which,  passing  through  the 
poles  of  the  ecliptic,  are  at  right  angles  to  the  ecliptic. 
See  Circles  of  Latitude. 

SscoHDART  Q^alitiei  of  Bodiei,  See  Metafht- 
sics,  N*  153. 

SECONDAT.    See  MoirrEsauiEu. 

SECRETARIES  bird,  the  falco  serpentarios  and 
sagittanus  of  Linnseus,  but  classed  by  Latham  under  the 
genus  VuLTUR.     See  Ornithology  Index. 

SECRETARY,  an  officer  who,  bj  bis  master^s  or- 
ders, writes  letters,  dispatches,  and  other  instruments, 
which  be  renders  authentic  by  his  signet.     Of  these 
there  are  several  kinds)  as,  x.  Secretaries  of  state, 
who  are  officers  that  have  under  their  management  and 
direction  the  most  important  affairs  of  the  kingdom, 
and  are  obliged  constantly  to  attend  on  the  king :  they 
^receive  and  dispatch  whatever  comes  to  their  hands,  ei- 
ther from  the  crown,    the  church,  the  army,  private 
grants,  pardons,  dispensations,  &c.  as  likewise  petitions 
to  the  sovereign,  which,  when  read,  are  returned  to 
them }  all  which  they  dispatch  according  to  the  king^s 
direction.     They  have  authority  to  commit  persons  for 
treason,  and  other  offences  against  the  state,  as  conser- 
vators of  the  peace  at  common  law,  or  as  justices  of  the 
peace  throughout  the  kingdom.     They  are  members  of 
the  privy-council,  which  is  seldom  or  never  held  with- 
out one  of  them  being  present.     As  to  the  business  and 
correspondence  in  all  parts  of  this  kingdom,  it  is  mana- 
ged by  either  of  the  secretaries  without  any  distinction  $ 
but  with  respect  to  foreign  affairs,  the  business  is  divi- 
ded into  two  provinces  or  departments,  the  southern 
and  the  northern,  comprehending  all  the  kingdoms  and 
states  that  have  any  intercourse  with  Great  Britain } 
each  secretary  receiving  all  letters  and  addresses  from, 
and  making  all  dispatches  to,  the  several  princes  and 
states  comprehended  in  his  province.     Ireland  and  the 
Plantations  are  under  the  direction  of  the  elder  secreta- 
ry, who  has  the  southern  province,  which  also  compre- 
hends France,  Italy,  Switzerland,  Spain,  Portugal,  and 
Turkey  y  the  northern  province  includes  the  Low  Coun- 
tries, Germany,  Denmark,  Sweden,  Poland,  and  Mus- 
covy.    Each  of  the  secretaries  has  an  apartment  in  all 
the  royal  houses,  both  for  their  own  accommodation  and 
their  officers ;    they  have  also  a  table  at  the  king^s 
charge,  or  ebe  board-wages.     The  two  secretaries  for 
Britain  have  each  two  under  secretaries,  and  one  chief 
clerk  *,  with  an  uncertafu  number  of  other  clerks  and 
translators,  all  wholly  depending  on  them.     To  the  se- 
cretaries of  state  belong  the  custody  of  that  seal  properly 
called  the  signet ^  and  the  direction  of  two  other  offices, 
I  one  called  tbe  paper-office^  and  the  other  the  siffnet-office. 
Jn  addition  to  these,  there  b  a  secretary  for  the  war  de- 
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partment,  whose  office  ^nost  be  temporary.     2.  Secre-  Sta^ 
tary  of  an  embassy,  a  person  attending  an  ambaseador,        | 
for  writing  dispatches  relating  to  the  negociation.  Then    Sacac 
is  a  great  difference  between  th«  tecretaries  of  an  em- '      '    ^ 
bassy  and  the  embassador's  secretary ;  the  last  being  a 
domestic  or  menial  of  the  ambaaeador,  and  the  first  a 
servant  or  minister  of  the  prince.     3.  The  secretary  of 
war,  an  officer  of  the  war  office,  who  has  two  cbief 
clerks  under  him,  the  last  of  which  is  the  secretary's 
messenger.     There  are  also  iccretariet  in  most  of  cba 
other  offices. 

SECRETION,  in  the  animal  economy.  Sea  Pbt* 
BIOLOGY  Index. 

SECT,  a  collective  term,  comprehending  all  snch  aa 
follow  the  doctrines  and  opinions  of  some  famova  divine, 
philosopher,  &c. 

SECTION,  in  general,  denotes  a  part  of  a  divided 
thing,  or  the  division  itself.  Such,  particolariy,  are 
the  subdivisions  of  a  chapter  j  called  also  paragraph9 
and  articles :  the  mark  of  a  section  is  {• 

Section,  in  Geometry^  denotes  a  side  or  surface  of  a 
body  or  figure  cut  off  by  another  \  or  the  place  whera 
lines,  planes,  &c.  cut  each  other. 

SECTOR,  in  Geometry ^  is  a  part  of  a  circle  com- 
prehended between  two  radii  and  the  arch  :  01  it  ia  a 
mixed  triangle,  formed  by  two  radii  and  the  arch  of  a 
circle.  ? 

Sector,  is  also  a  mathematical  instrument,  of  great Stetv 
use  in  finding  the  proportion  between  quantities  ol'  tba 
same  kind :  as  between  lines  and  lines,  surfaces  and  sur- 
faces, &c.  whence  the  French  call  it  the  compass  ofpr^ 
portion.  The  great  advantage  of  the  sector  above  CW 
common  scales,  &c  is,  that  it  is  made  so  as  to  fit  all 
radii  and  all  scales.  By  the  lines  of  chords,  siaes,  &c* 
on  the  sector,  we  have  lines  of  chords,  sines,  &c  to  any 
radius  betwixt  the  length  and  breadth  of  the  sector 
when  open. 

Tlie  real  inventor  of  this  valuable  instroment  19  no* 
known  \  yet  of  so  much  merit  has  the  invention  appeaiw 
ed,  that  it  was  claimed  by  Galileo,  and  disputed  by  na- 
tions. 

The  sector  is  founded  on  the  fourth  proposition  of 
t^be  sixth  book  of  Euclid  \  where  it  is  demonstrated, 
that  similar  triangles  have  their  homologous  sides  pro- 
portional. An  idea  of  the  theory  of  its  construction 
may  be  conceived  thus.  Let  the  lines  AB,  AC  (Plata  p^^ 
CCCCLXXVIII.  fig.  I.)  represent  the  legs  of  the  see- oecelxsm 
tor  *y  and  AD,  A£,  two  equal  sections  from  the  centre :  %•  >• 
if,  now  the  points  CB  and  DE  be  connected,  the  linca 
CB  and  DE  will  be  parallel;  therefore  the  trianglea 
ADE,  ACB  will  be  similar;  and  consequently  the 
sides  AD,  DE,  AB,  and  BC,  proportional ;  that  is,  aa 
AD :  DE  : :  AB  :  BC :  whence,  if  AD  be  the  half, 
third,  or  fourth  part  of  AB  ;  DE  will  be  a  half,  third, 
or  fourth  part  of  CB  :  and  the  same  holds  of  all  the  rest. 
If,  therefore,  AD  be  tbe  chord,  sine,  or  tan^reiil,  of  any 
number  of  degrees  to  the  radius  AB  ;  DE  will  be  the 
same  to  the  radius  BC.  t 

Description  of  the  Sector.  Tbe  instrument  consists  descfitost 
of  two  rules  or  legs,  of  brass  or  ivory,  or  any  other  maU 
ter,  representing  the  radii,  moveable  round  an  axis  or 
joint,  the  middle  of  which  expresses  tbe  centre;  whenoo 
are  drawn  on  the  faces  of  the  rulers  several  scales,  which 
may  be  distinguished  into  single  and  double. 

The  double  scales,  or  lines  graduated  upon  tlie  faeeaFV«3.dtf 
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of  the  instrumcDt,  and  whicb  are  to  be  used  as  sectoral 
lines,  proceed  from  the  centre }  and  are,  i.  Two  scales 
of  equal  parts,  one  on  each  leg,  marked  LIK.  or  i.. ; 
each  of  these  scales,  from  the  great  extenslveness  of  its 
ose,  is  called  the  line  of  lines.  2.  Two  lines  of  chords 
marked  cho.  or  c.  3.  Two  lines  of  secants  marked 
SEC.  or  s.  A  line  of  polygons  marked  POL.  Upon  the 
other  ikce  the  sectoral  lines  are,  i.  Two  lines  of  sines 
marked  sin.  or  s.  2.  Two  lines  of  tangents  marked 
TAN.  or  T.  3.  Between  the  line  of  tangents  and  sines 
there  is  another  line  of  tangents  to  a  lesser  radius,  to 
supply  the  defect  of  the  former,  and  extending  from  45^ 
to  75%  marked  /• 

Kach  pair  of  these  lines  (except  the  line  of  poly- 
gons) is  so  adjusted  as  to  make  equal  angles  at  the 
centre )  and  consequently  at  whatever  distance  the  sec- 
tor be  opened,  the  angles  will  be  always  respectively 
^ual.  That  is,  the  distance  between  10  and  10  on 
the  line  of  line?,  will  be  equal  to  60  and  60  on  the  line 
of  chords,  90  and  90  on  the  line  of  sines,  and  45  and 
45  on  the  line  of  tangents. 

Besides  the  sectoral  scales,  there  are  others  on  each 
face,  placed  parallel  to  the  outward  ed^res,  and  used  as 
those  of  the  common  plane  scale,  i.  These  are  a  line 
of  inches.  .2.  A  line  of  latitudes.  3.  A  line  of  hours. 
4.  A  line  of  inclination  of  meridians.  5.  A  line  of 
chords.  Three  logarithmic  scales,  namely,  one  of  num- 
bers, one  of  sine?,  and  one  of  tangents.  These  are  used 
when  the  sector  is  fully  opened,  the  legs  forming  one 
line  (a). 

The  value  of  the  divisions  on  most  of  the  lines  is  de» 
termined  by  the  figures  adjacent  to  them  ;  these  pro* 
ceed  by  tens,  which  constitute  the  divisions  of  the  first 
UTiuoos  oo^jfj^f^  und  arc  numbered  accordingly;  but  the  value  of 
ftnd  lines.  ^  divisions  on  the  line  of  lines,  that  are  distinguished 
by  figures,  is  entirely  arbitrary,  and  may  represent  any 
value  that  is  given  to  them  \  hence  the  figures,  i,  2,  3, 
4,  &c.  may  denote  either  10,  20,  30,  40,  or  100,  200, 
300,  400,  and  so  on. 

l^he  line  of  lines  is  divided  into  ten  equal  parts,  num- 
bered I,  2,  3,  to  10  ^  these  may  be  called  divisions  of 
the  first  order;  each  of  these  is  again  subdivided  into  10 
other  equal  parts,  which  may  be  called  divisions  of  the 
second  order;  each  of  these  is  divided  into  two  equal 
parts,  forming  divisions  of  the  thirdorder.  The  divi- 
sions on  all  the  scales  are  contained  between  four  pa- 
rallel lines ;  those  of  the  first  order  extend  to  the  most 
distant  \  those  of  the  third  to  the  least  \  those  of  the 
second  to  the  intermediate  parallel. 

When  the  whole  line  of  lines  represents  100,  the  di- 
visions of  the-firbt  oitier,'Or  those  to  which  the  figures 
are  annexed,  represent  tens  \  those  of  the  second  order 
luiits;  those  of  .the  third  order  the  halves  of  these  units. 
If  the. whole  line  represent  ten,  then  the  divisions  of  the 
first  order  are  units;  those  of  the  second  tenths;  the 
Uiirds  twentieths. 

In  the  line  of  tangents,  the  divisions  to.which  the 
numbers  are  affixed,  are  the  degrees  expressed  by  those 
numbers.  Every  fifth  degree  is  denoted  by  a  line  some- 
what longer  than  the  rest ;  between  every  number  and 
each  fifth  degree,  there  are  four. divisions  longer  than 
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the  intermediate  adjacent  ones,  these  are  whole  de-    Sector. 
grees;  the  shorter  ones,  or  those  of  the  third  order,  are  '  ■     v      ■' 
30  minutes. 

From  the  centre,  to  60  degrees,  the  line  of  sines  is 
divided  like  the  line  of  tangents,  from  60  to  70  ;  it  is 
divided  only  to  every  degree,  from  70  to  80,  to  every 
two  degrees,  from  80  to  90 ;  the  division  must  be  esti- 
mated by  the  eye. 

The  divisions  on  the  line  of  chords  are  to  be  estima- 
ted in  the  same  manner  as  the  tangents. 

The  lesser  line  of  tangents  is  graduated  every  two 
degrees,  from  45  to  50 ;  but  from  50  to  60  to  every 
deffree ;  from  60  to  the  end,  to  half  degrees. 

The  line  of  secants  from  o  to  10  is  to  be  estimated 
by  the  eye  ;  firom  20  to  50,  it  is  divided  to  every  two 
degrees  5  from  50  to  60,  to  every  degree  ;  from  60  to 
the  end,  to  every  half  degree. 

Use  of  the  Line  of  Equal  Parts  on  the  Sector,     i.Dirisionor 
To  divide  a  given  line  mto  any  number  of  equal  parts,  a  given  line 
suppose  seven.    Take  the  given  line  in  your  compasses ;  ''X  ^^^  1»"« 
and  setting  one  foot  in  a  division  of  equal  parts,  that^^"^ 
may  be  divided  by  seven,  for  example  70,  whose  seventh 
part  is  10,  open  the  sector  till  the  other  point  f:ill  ex- 
actly on  70,  in  the  same  line  on  the  other  leg.     In  this 
disposition,  applying  one  point  of  the  compasses  to  10  in 
the  same  line;  shut  them  till  the  other  fall  in  10  in  the 
the  same  Une  on  the  other  leg,  and  this  opening  will  be 
the  seventh  part  of  the  given  line.     Note,  if  the  line 
to  be  divided  be  too  long  to  be  applied  to  the  lecs  of 
the  sector,  divide  only  one  half  of  one  fourth  by  seven, 
and  the  double  or  quadruple  thereof  will  be  the  seventh 
part  of  the  whole.  ^ 

2.  To  measure  the  lines  of  the  perimeter  of  a  poly- To  men- 
gon,  one  of  which  contains  a  given  number  of  equal  •"'"^  ^***  I  '• 
parts.     Take  the  iriven  line  in  your  compasses,  and  set""^*^^*^  ^ 
it  parallel,  upon  the  line  of  «qual  parts,  to  the  number 
on  each  leg  expressing  its  length.     Tlie  sector  remain- 
ing thus,  set  ofi"  the  length  of  each  of  the  other  lines 
parallel  to  the  former,  and  tlie  number  each  of  them 
falls  on  will  express  its  length*  f; 

3*  Aright  line,  being  given,  and  the  number  of  parts  SnMmc- 
it  contains,  suppose  120,  to  take  from  it  a  shorter  linp,tiOD. 
containing  any  number  of  the  same  parts,  suppose  25. 
Take  the  given  line  in  your  compasses,  open  the  sector 
till  the  two  feet -fall  -on  120  on  each  leg ;  then  will  the 
distance  between  25  on  one  leg,  and  the  same  number 
on  the  other,  give  the  line  required. 

4.  To  multiply  by  the  line  of  equal  parts  on  thcMultipU- 
sector.  Take  the  lateral  distance  from  the  centre  of  the  cation, 
line  to  the  given  multiplicator ;  open  the  sector  till 
you  fit  that  lateral  distance  to  the  parallel  of  i  and  i, 
or  10  and  10,  and  keep  the  sector  in  that  disposition  ; 
then  take  in  the  compasses  the  parallel  distance  of  tl  e 
multiplicand,  which  distance,  measured  laterally  on  the 
same  line,  will  give  the  product  required.  Thus,  sup- 
pose it  were  required  to  find  the  product  of  8  multi- 
plied by  4  :  take  the  lateral  distance  from  the  centre 
of  the  line  to  4  in  your  compasses,  i.  e.  place  one  foot 
of  the  compasses  in  the  beginning  of  the  divisions,  and 
extend  the  other  along  tie  line  to  4.  Open  the  sector 
till  you  fit  this  lateral  distance  to  the  parallel  of  i  and 
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Sector,  f  9  or  10  and  lo.  Then  take  the  parallel  distance  of  8, 
the  rouUipKcand  j  L  e.  extend  the  coropasaes  from  8,  io 
this  line,  on  one  leg,  to  8  in  the  same  line  on  tlie  other } 
and  that  extent,  measured  laterallj,  will  giro  the  pro- 
duct required. 

5.  To  divide  hy  the  line  of  equal  parts  on  the  sector. 
Extend  the  compasses  laterally  from  the  beginning  of 
the  line  to  I,  and  open  the  sector  till  you  fit  that  extent 
to  the  parallel  of  the  divisor  j  then  take  the  parallel  di- 
stance of  the  dividend,  which  extent,  measured  in  a  late* 
ral  direction,  will  give  the  quotient  required*  Thus, 
suppose  it  was  required  to  divide  36  by  4 :  extend  the 
compasses  laterally,  the  beginning  of  the  line  to  i,  and 
fit  to  that  extent  the  parallel  of  4,  the  divisor  $  then  ex* 
tend  the  compasses  parallel,  from  36  oa  one  leg  to  36 
on  the  other,  and  that  extent,  measured  laterally,  will 
9  give  9,  the  quotient  required, 
^cpportioii.  5,  'Proportion  by  the  line  of  equal  parts.  Make  the 
lateral  distance  of  the  second  term  the  parallel  distance 
of  the  first  term,  the  parallel  distance  of  the  third  term 
is  the  fourth  proportional*  Example.  To  find  a  fourth 
proportional  to  8,  4,  and  6,  take  the  lateral  distance  of 
4,  and  make  it  the  parallel  distance  of  8  ;  then  the  pa- 
rallel distance  of  6,  extended  from  the  centre,  shall 
reach  to  the  fourth  proportional  3. 

In  the  same  manner,  a  third  proportional  is  found  to 
two  numbers.  Thus,  to  find  a  third  proportional  to  8 
and  4,  the  sector  remaining  as  in  the  former  example, 
the  parallel  distance  of  4,  extended  from  the  centre, 
shall  reach  to  the  third  proportional  2.  In  all  these 
cases,  if  the  number  to  be  made  a  parallel  distance  be 
too  great  for  the  sector,  some  aliquot  part  of  it  is  to  be 
taken,  and  the  answer  is  to  be  multiplied  by  the  number 
by  which  the  first  number  was  divided. 

Use  of  the  Line  of  Chords  on  the  Sector,  i.  To  open 
the  sector  so  as  the  two  lines  of  chords  may  make  an 
angle  or  number  of  degrees,  suppose  40.  Take  the  di- 
stance from  the  joint  to  40,  the  numlier  of  the  degrees 
proposed,  on  the  line  of  chords  j  open  the  sector  till  the 
distance  from  60  to  60,  on  each  leg,  be  equal  to  the 
given  distance  of  40  j  then  will  the  two  lines  on  the  sec- 
tor form  an  angle  of  40  degrees,  as  was  required. 

2.  The  sector  being  opened,  to  find  the  degrees  of 
its  aperture.  Take  the  extent  from  60  to  60,  and  lay 
it  off  on  the  line  of  chords  firom  the  centre ;  tlie  num- 
ber whereon  it  terminates  will  show  the  degrees,  && 
required. 

3.  To  lay  off  any  number  of  degrees  upon  the  cir- 
cumference of  a  circle.  Open  the  sector  till  the  di- 
stance between  60  and  60  be  equal  to  the  radius  of  the 
given  circle)  then  take  the  parallel  extent  of  the  chord 
of  the  number  of  degrees  on  each  leg  of  the  sector,  and 
lay  it  off  on  the  circumference  of  the  given  circle.-— 
Hence  any  regular  polygon  may  be  easily  inscribed  in 
a  given  eircle. 

Use  of  the  Line  of  Polygons  on  the  Sbctox.  x.  To 
inscribe  a  regular  polygon  in  a  given  circle.  Take  the 
semidiameter  of  the  given  circle  in  the  compasses,  and 
adjust  it  te  the  number  6,  on  the  line  of  polygons,  on 
each  leg  of  the  sector :  then,  the  sector  remaining  thus 
opened,  take  the  distance  of  the  two  equal  numbers, 
expressing  the  number  of  sides  the  polygon  is  to  have ; 
e.  gr.  the  distance  from  5  to  5  for  a  pentagon,  from  7 
to  7  for  a  heptagon,  &c.  These  djjstances  canied  about 
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the  ctrrumference  of  the  circle,  will  divide  it  IaIo  so 
many  equal  parts* 

2.  To  describe  a  regular  polygon,  e.  g.  a  peata^en, 
on  a  given  right  line.  Take  the  length  of  the  line  ia 
the  Gompasbes,  and  apply  it  to  the  extent  of  tW  nna- 
^^  5f  5*  <Mi  the  lines  of  polygons.  The  seetor  tiiaa 
opened,  upon  the  same  lines  take  the  extent  from  6  to 
6  *f  this  will  be  the  semidiameter  of  the  circle  the 
lygon  is  to  be  inscribed  in*  If  then,  with  thia 
tance,  from  the  ends  of  the  given  line«  you  describe  two 
arches  of  a  circle,  their  intersection  will  be  the  oeatao 
of  the  circle. 

3.  On  a  right  line,  to  describe  an  isosoeles  triaogley 
haying  the  angles  at  the  base  double  that  at  the  ver- 
tex*     Open  the  sector,  till  the  ends  of  the  given  liao 

•fall  on  10  and  10  on  each  leg;  then  take  the  dtsCmnoa 
from  6  to  6.  This  will  be  the  length  of  the  two  equal 
sides  of  the  triangle. 

Use  ffthe  Lines  of  Sines^  Tangents^  and  SecamU^  om 
the  Sectob*  By  the  several  lines  disposed  on  tlie  acc- 
tor,  we  have  scales  to  several  radii ;  so  that  baviog  a 
length  or  radius  given,  not  exceeding  the  length  of  the 
sector  when  opened,  we  find  the  chord,  aioe,  &c« 
thereto :  e.  gr.  Suppose  the  chord|  bine,  or  tangeal  of 
lo  degrees,  to  a  radius  of  3  inches  required  \  make  3 
inches  the  aperture  between  60  and  60,  on  tlie  linea  of 
chords  of  the  two  legs ;  then  will  the  same  extent  reach 
from  45  to  45  on  the  line  of  tangents,  and  from  90  to 
90  on  the  line  of  the  sines  on  the  other  side  \  so  that  to 
whatever  radius  the  line  of  chords  is  set,  to  the  sanw 
are  all  the  others  set*  In  this  disposition,  therefore,  if 
the  aperture  between  10  and  10,  on  the  lines  of  chorda, 
be  taken  with  the  compasses,  it  will  give  the  chord  of 
10  degrees.  If  the  aperture  of  10  and  I O  be  in  lako 
manner  taken  on  the  lines  of  sines,  it  will  be  the  sine  of 
10  degrees.  Lastly,  if  the  aperture  of  JO  and  I o  be  in 
like  manner  taken  on  the  lines  of  tangents,  it  given  tho 
tangent  of  10  degrees. 

If  the  chord,  or  tangent,  of  70  degrees  were  io> 
quired  \  for  the  chord,  the  aperture  of  half  the  arch, 
viz.  35,  must  be  taken,  as  before ;  which  distance,  ro> 
peated  twice,  gives  the  chord  of  70  degreee.  To  fiad 
the  tangent  of  70  degrees  to  the  same  radius,  the  soiall 
line  of  tangents  must  be  used,  the  other  only  reaehing 
to  45 :  making,  therefore,  3  inches  the  aperture  be- 
tween 45  and  45  on  the  small  line;  the  extent  between 
70  and  70  degrees  on  the  same,  will  be  the  taageat  of 
70  degrees  to  3  inches  radius. 

To  find  the  secant  of  an  arch,  make  the  given  radios 
the  aperture  between  o  and  o  on  the  lines  of  seeaats : 
then  will  the  aperture  of  IO  and  10,  or  70  and  70,  oa 
the  said  lines,  give  the  tangent  of  10^  or  70^. 

If  the  converse  of  any  ot  these  things  were  required, 
that  is,  if  the  radius  be  required,  to  which  a  given  lino 
is  the  sine,  tangent,  or  secant,  it  is  bat  making  the 
given  line,  if  a  chord,  the  aperture  on  the  line  of  chorda 
between  10  and  10,  and  then  the  sector  will  stand  at 
the  radius  required  ;  that  is,  the  aperture  between  60 
and  60  on  the  said  line  is  the  radius.  If  the  given  lino 
were  a  sine,  tangent,  or  secant,  it  is  but  making  it  tka 
aperture  of  the  given  number  of  degrees  ;  then  will  tba 
distance  of  90  and  90  on  the  sines,  of  45  and  45  oa  tba 
tangents,  of  o  and  o  on  the  secants,  be  the  radias* 

Secjqr  of  an  Eliipse^  of  an  Hyperbola^  Sfc.  is  a  part 
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iMitr  xvseinUing  the  circnlwr  secUMr,  beinj^  oontaioed  by  three 
teviar.  lines,  two  of  which  are  radii,  or  lines  drawn  iram  the 
'  centre  of  the  figure  to  the  eonre,  and  the  intercepted  arc 
or  part  of  that  carve. 

Sector  of  a  Sphere^  is  the  solid  generated  by  the  re- 
Tolution  of  the  sector  of  a  circle  about  one  of  its  radii ; 
the  other  radius  describing  the  surface  of  a  cone,  and 
the  circular  arc  a  circular  portion  of  the  surface  of  the 
sphera  of  the  same  radius.  80  that  the  spherical  sector 
consists  of  a  right  cone,  and  of  a  segment  of  the  sphere 
having  the  same  common  base  with  the  cone.  Hence 
the  solid  content  of  it  will  be  found  by  multiplying  the 
base  or  spherical  surface  by  the  radius  of  the  sphere,  and 
taking  one  third  of  the  product 

Astronomical  Sector.    See  Astronomical  Sector* 

Dialing  Sector.    See  Dialling.  . 

S£CULAR,  that  which  relates  to  aflFairs  of  the  pre- 
sent world,  in  which  sense  the  word  stands  opposed  to 
tpiritualf  ecclesiastical:  thns  we  say  secular  power,  &c. 

Secular,  is  more  peculiarly  used  for  a  person  who 
liTes  at  liberty  in  the  world,  not  shut  up  in  a  monastery, 
nor  bound  by  vows,  or  subjected  to  the  particular  rules 
of  any  religious  community  ^  in  which  sense  it  stands  op- 
peeed  to  regular.  The  Romish  clergy  are  divided  into 
secular  and  regular,  of  which  the  latter  are  bound  by 
monastic  rules,  the  former  not. 

Secular  Games^  in  antiquity,  solemn  games  held 
among  the  Romans  once  in  an  age.     These  games  last- 
ed three  days  and  as  many  nights  \  during  which  time 
sacrifices  were  performed,  theatrical  shews  exhibited, 
with  combats,  sports,  &c.  in  the  circus.     The  occasion 
of  these  games,  according  to  Valerius  Maximus,  was  to 
stop  the  progress  of  a  plague.     Valerius  Publicola  was 
the  first  who  celebrated  them  at  Rome  in  the  year  of 
the  city,  245.      The  solemnity  was  as  follows:  The 
whole  world  was  invited  by  a  herald  to  a  feast  which 
they  had  never  seen  already,  nor  ever  should  see  again. 
Some  days  before  the  games  began,  the  quindecemviri 
in  the  Capitol  and  the  Palatine  temple,  distributed  to 
the  people  purifying  compositions,  of  various  kinds,  as 
flambeaus,    sulphur,  &c      From  hence  the  populace 
passed  to  Diana^s  temple  on  the  Aventine  mount,  with 
wheat,  barley,  and   oats,  as   an  offering.     After  this 
whole  iiif^hts  were  spent  in  devotion  to  the  Destinies. 
When  the  time  of  the  games  was  fully  come,  the  people 
assembled  in  the  Campus  Martius,  and  sacrificed  to  Ju- 
piter, Juno,  Apollo,  Latona,  Diana,  the  Parcse,  Ceres, 
Pluto,  and  Proserpine.     On  the  first  night  of  th^  feast, 
the  emperor,  with  the  quindecemviri,  caused  three  altars 
to  be  erected  on  the  banks  of  the  Tiber,  which  they 
sprinkled  with  the  blood  of  three  lambs,  and  then  pro- 
ceeded  to  regular  sacrifice.     A  space  was  next  marked 
out  for  a  theatre,  which  was  illuminated  with  innumer- 
able flambeaus  and  fires.     Here  they  sung  hymns,  and 
celebrated  all  kinds  of  sports.     On  the  day  after,  having 
offered  victims  at  the  Capitol,  they  went  to  the  Campus 
Martius,  and  celebrated  sports  to  the  honour  of  Apollo 
and  Diana.   These  lasted  till  next  day,  when  the  noble 
matrons,  at  the  honr  appointed  by  the  oracle,  went  to 
the  Capitol  to  sing  hymns  to  Jupiter.    On  the  third  day, 
which  concluded  the  solemnity,  twenty-seven  boys,  and 
as  many  girls,  sung  in  the  temple  of  Palatine  Apollo 
hymns  and  verses  in  Greek  and  Latin,  to  recommend 
the  city  to  the  protection  of  those  deities  whom  they 
designed  particularly  to  honour  by  their  sacrifices. 
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The  inunitaUe.  Carmen  Secalare  of  Horace  Wlu  com-    SeenUr 
posed  for  this  last  day.  In  the  Secular  Games  held  by        i 
Augustus.  Secondus. 

It  has  been  much  disputed  whether  these  games  were 
held  every  hundred,  or  every  hundred  and  ten  years. 
Valerius  Antius,  Varro,  and  Livy,  are  quoted  in  sup- 
port of  the  former  opinion :  In  favour  of  the  latter 
may  be  produced  the  quindecemviral  registers,  the 
edicts  of  Augustas,  and  the  words  of  Horace  in  the 
Secnlar  poem, 

Certus  undenas  dmdesper  annos^ 

It  was  a  general  belief^  that  the  girls  who  here  a 
part  in  the  song  should  be  soonest  married  j  and  that 
the  children  who  did  not  dance  and  sing  at  the  coming 
of  Apollo,  should  die  unmarried,  and  at  an  early  period 
of  life. 

Secular  Poem^  a  poem  sung  or  rehearsed  at  the  se* 
cular  games :  of  which  kind  we  have  a  very  fine  piece 
among  the  works  of  Horace,  being  a  sapphic  ode  at  the 
end  of  his  epodes. 

SECULARIZATION,  the  act  of  converting  a  re- 
gular  person,  place,  or  benefice,  into  a  secular  one.  Al« 
most  all  the  cathedral  churchea  were  anciently  regular, 
that  is,  the  canons  were  to  be  religions  \  but  they  have 
been  since  secularized.  For  the  secularization  of  a  re- 
gular church,  there  is  required  the  authority  of  the  pope, 
that  of  the  prince,  the  bishop  of  the  place,  the  patron, 
and  even  the  consent  of  the  people.  Religious  that 
want  to  be  released  from  their  vow,  obtain  briefs  of  se- 
cularization from  the  pope. 

S£CUNDIN£S,  in  Anatomy^  the  several  coats  or 
membranes  wherein  the  foetns  is  wrapped  up  in  the 
mother^s  womb  5  as  the  chorion  and  amnios,  with  the 
placenta,  &c. 

SECUNDUS,  Joannes  NicolaIus,  an  elegant  wri- 
ter of  Latin  poetry,  was  bom  at  the  Hague  in  the  year 
15XX.  His  descent  was  from  an  ancient  and  honour- 
able family  in  the  Netherlands  ;  and  his  father  Nicolaus 
Everardus,  who  was  bom  in  the  neighbourhood  of  Mid« 
diebnrg,  seems  to  have  been  high  in  the  favour  of  the 
emperor  Charles  V.  as  he  was  employed  by  that  monarch 
in  several  stations  of  considerable  importance.  We  find 
him  first  a  member  of  the  grand  parliament  or  council 
of  Mechelen,  afterwards  president  of  the  states  of  Hol- 
land and  Zealand  at  the  Hague,  and  lastly  holding  a 
similar  office  at  Mechelen,  where  he  died,  August  5. 
^S^'^^  aged  70. 

These  various  employments  did  not  occupy  the  whole 
of  Everardus's  time.  Notwithstandin^r  the  multiplicity 
of  his  business,  he  found  leisure  to  cultivate  letters  with 
great  success,  and  even  to  act  as  preceptor  to  bis  own 
children,  who  were  five  sons  and  three  daughters.  They 
all  took  the  name  of  Nicolaii  from  their  father  \  but  on 
what  account  our  author  was  called  Secundus  is  not 
known.  It  could  not  be  from  the  order  of  his  birth,  ' 
for  he  was  the  youngest  sen.  Perhaps  the  name  was 
not  given  him  till  he  became  eminent }  and  then,  ac- 
cording to  the  fashion  of  the  age,  it  might  have  its 
rise  from  some  pun,  such  as  bis  being  Poetarum  nemini 
Secundus.  Poetry,  however,  was  by  no  means  the  pro- 
fession which  his  father  wished  him  to  follow.  He  in- 
tended him  for  the  law,  and  when  he  could  w<&  ^sscw^^^ 
direct  his  studies  liv\sa^\t^  ^<9L<^^\\i\\DL^T!k.\%T^^QA.^%:^^ 
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Secnndos.  Jacobus  Valeardus.  This  roan  is  said  to  have  been  eveiy 
way  well  qaalified  to  discbatge  the  important  trust 
which  was  committed  to  him  \  and  he  certainly  gained 
the  affection  of  his  pupil,  who,  in  one  of  his  poems, 
mentions  the  death  of  Valeardus  with  every  appearance 
of  unfeigned  sorrow.  Another  tutor  was  soon  provi- 
ded ;  but  it  does  not  appear  that  Secundus  devoted 
much  of  his  time  to  legal  pursuits.  Poetry  and  the 
sinter  arts  of  painting  and  sculpture  had  engaged  his 
mind  at  a  very  early  period  j  and  the  imagination,  on 
which  these  have  laid  hold,  can  with  difficulty  submit 
to  the  dry  study  of  musty  civilians.  Secundus  is  said 
to  have  written  verses  when  but  ten  years  old  \  and 
from  the  vast  quantity  which  he  left  behind  him,  we 
have  reason  to  conclude  that  such  writing  was  his  prin- 
cipal employment.  He  found  time,  however,  to  carve 
figures  of  all  his  own  family,  of  his  mistresses,  of  the 
emperor  Charles  V.  of  several  eminent  personages  of 
those  times,  and  of  many  of  his  intimate  friends  \  and 
in  the  last  edition  of  his  works  published  by  Scriverius 
at  Leyden,  163 1,  there  is  a  print  of  one  of  his  mis- 
tresses with  this  inscription  round  it  ^  Vatis  AMAT0RI8 
Julia  sculfta  manu. 

Secundus  having  nearly  attained  the  age  of  twenty- 
one,  and  being  determined,  as  it  would  seem,  to  comply 
as  far  as  possible  with  the  wishes  of  his  father,  quitted 
Mechelen,  and  went  to  France,  where  at  Bourges^  a  city 
in  the  Orleanois^  he  studied  the  civil  law  under  the  cele- 
brated Andreas  Alciatus,  Alciatus  was  one  of  the  most 
learned  civilians  of  that  age ;  but  what  undoubtedly 
endeared  him  much  more  to  our  author  was  his  general 
acquaintance  with  polite  literature,  and  more  particular- 
ly bis  taste  in  poetry.  Having  studied  a  year  under 
this  eminent  professor,  and  taken  bis  degrees,  Secundus 
returned  to  Mechelen,  where  be  remained  only  a  very 
few  months.  In  1533  he  went  into  Spain  with  warm 
recommendations  to  the  count  of  Nassau  and  other  per- 
sons of  high  rank  \  and  soon  afterwards  became  secre- 
tary to  the  cardinal  archbishop  of  Toledo,  in  a  depart- 
ment of  business  which  required  no  other  qualifications 
than  what  he  possessed  in  a  very  eminent  degree,  a  faci- 
lity in  writing  with  elegance  the  Latin  language.  It 
was  during  his  residence  with  this  cardinal  that  he  wrote 
his  Basia^  a  series  of  wanton  poems,  of  which  the  fifth, 
seventh,  and  ninth  carmina  of  Catullus  seem  to  have 
given  the  hint.  Secundus  was  not,  however,  a  servile 
imitator  of  Catullus.  His  expressions  seem  to  be  bor- 
rowed rather  from  Tibullus  and  Propertius  ;  and  in  the 
warmth  of  his  descriptions  he  surpasses  every  thing  that 
has  been  written  on  similar  subjects  by  CatuUuSy  Tibul- 
lus^ Propertius,  C.  Gallus,  Ovid,  or  Horace. 

In  1535  he  accompanied  the  emperor  Charles  V.  to 
tlie  siege  of  Tunis,  but  gained  no  laurels  as  a  soldier. 
The  hardships  which  were  endured  at  that  memorable 
siege  were  but  little  suited  to  the  soft  disposition  of  a 
votary  of  Venus  and  the  muses  ^  and  upon  an  enterprise 
which  might  have  furnished  ample  matter  for  an  epic 
poem,  it  is  remarkable  that  Secundus  wrote  nothing 
which  has  been  deemed  worthy  of  preservation.  Hav- 
ing returned  from  his  martial  expedition,  he  was  sent 
by  the  cardinal  to  Rome  to  congratulate  the  pope  upon 
the  success  of  the  emperor^s  arms ',  bat  was  taken  so 
ill  on  the  road,  that  he  was  not  able  to  complete  his 
journey.     He  was  advised  to  seek^  without  a  moment^s 
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delay,  the  benefit  of  bit  native  air  j  and  that  happily 
recovered  him. 

Having  now  quitted  the  service  of  the  archbishop  of 
Toledo,  Secundus  was  employed  in  tlie  same  office  of 
secretary  by  the  bishop  of  Utrecht  ^  and  so  much  had  he 
hitherto  distinguished  himself  by  the  classical  elegaDoe 
of  his  compositions,  that  he  was  soon  called  opon  to  fill 
the  important  post  of  private  Latin  secretary  to  the  em- 
peror, who  was  then  in  Italy.  This  was  the  most  bo* 
nourable  office  to  which  oar  author  was  ever  appointed ; 
bat  before  he  could  enter  upon  it  death  pat  a  stop  to  hie 
career  of  glory.  Having  arrived  at  Saint  Amand  io  the 
district  of  £oumatf,  in  order  to  meet|  npon  business,  with 
the  bishop  of  Utrecht,  he  was  on  the  8th  of  October 
1 536  cut  off  by  a  violent  fever,  in  the  very  flower  of 
his  age,  not  having  quite  completed  his  twenty^fifth 
year.  He  was  interred  in  the  church  of  the  Benedic- 
tines, of  which  his  patron,  the  bishop,  was  abbot  or  pro- 
abbot  ;  and  his  near  relations  erected  to  his  memory  a 
marble  monament,  with  a  plain  Latin  inscription. 

The  works  of  Secundus  have  gone  through  several 
editions,  of  which  the  best  and  most  copious  is  that  of 
Scriverius  already  mentioned.  It  consists  of  Julia,  Eieg* 
lib.  i. ;  Amores,  Eleg.  lib.  iu\  AD  DiVERSOS  Eleg. 
lib.  iii.  ^  Basia,  styled  by  the  editor  incomporabiiis  et 
divinus  prorsus  liber  ;  Epigrammata  ^  Odarum  li6er 
unus  ;  Efistolarum  liber  unus  Elegiaca;  EriSTOUk- 
KVM  liber  alter,  heroico  carmine  scriptus;  FuNERUM /lifter 
untis;  Sylva  et  Carmikum  fragmenta;  Poemata 
nonnulla  frat9'um }  Itineraria  Sccundi  tria,  &c.  ^ 
Epistola  tot  idem,  soluta  oratione.  Of  these  works  it  ■. 
would  be  superfluous  in  us  to  give  any  character  after 
the  ample  testimonies  prefixed  to  them  of  Lelius  Greg. 
Gyraldus,  the  elder  Scaliger,  Theodore  Bewi,  and  others 
equally  celebrated  in  the  republic  of  letters,  who  all 
speak  of  them  with  rapture.  A  French  critic,  indeed, 
after  having  affirmed  that  the  genius  of  Secundus  never 
produced  any  thing  which  was  not  excellent  in  its  kind, 
adds,  with  too  much  truth,  Mais  sa  muse  est  un  pen  trop 
lascive.  For  this  fault  our  author  makes  the  following 
apology  in  an  epigram  addressed  to  the  grammarians  i 

Carmina  cur  spargam  cunctis  lasciva  libellis, 

Queritis  ?  Insulsos  arceo  grammaticos. 
Fortia  magnanimi  canerem  si  Ctesaris  arma, 

Factave  DivoRUM  religiosa  VIRUM : 
Quot  miser  exciperemque  notas,  patererque  litaiat  f 

Quot  fierem  teneris  supplicium  pueris  ? 
At  nunc  uda  mibi  dictant  cum  Basia  carmen, 

Pruriet  et  versu  mentula  mnlta  meo : 
Me  leget  innuptae  juvenis  placiturus  amicse, 

Et  placitura  nova  blanda  puella  viro  : 
Et  quemcunque  juvat  lepidorum  de  grcge  vatum 

Olia  festivis  ludere  deliciis. 
Lusibus  et  Isetis  procul  hinc  absistite,  S£VI 

Grammatici,  injustas  et  cohibite  manus. 
Ne  puer,  ab  malleis  ca^us  lacrymansque  leporis  ; 

DURAM  FORTE  M£IS  OSSIBUS  OPTET  HUMUM. 

SECURIDACA,  a  genus  of  plants  belonging  to  the 
class  diadelphia.     See  Botany  Index, 

SECUTORES,  a  species  of  gladiators  among  the 
Romans,  whose  arms  were  a  helmet,  a  shield,  and  a 
sword  or  a  leaden  bullet.  They  were  armed  in  this  man* 
ner,  becaase  they  had  to  contend  with  the  retiarii,  who 

were 
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Secotoret  were  dressed  in  a  short  tunic,  bore  a  tbree-pointed  lance 
Q  *  in  their  left  hand,  and  a  net  in  their  right.  The  reti- 
Sediiioo.  arias  attempted  to  cast  his  net  over  the  head  of  the  se- 
cutor  J  and  if  he  succeeded,  he  drew  it  together  and  slew 
him  with  his  trident :  but  if  he  missed  his  aim,  he  im* 
mediately  betook,  himself  to  flight  till  he  could  find  a 
second  opportunity  of  entangling  his  adversary  with  his 
net.  He  was  pursued  by  the  secutor,  who  endeavoured 
to  dispatch  him  in  his  flight. 

Secutores  was  also  a  name  given  to  such  gladiators  as 
took  the  place  of  those  killed  in  the  combat,  or  who 
engaged  the  conqueror.  This  post  was  usually  taken 
by  lot. 

SEDAN  is  a  town  in  France,  in  the  department  of 
the  Ardennes,  in  £.  Long.  4.  45.  N.  Lat.  49.  46.  This 
is  the  capital  of  a  principality  of  the  same  name,  situated- 
on  the  Maese,  six  miles  from  Bouillon,  and  fifteen  from 
Cbarleville.  Its  situation  on  the  frontiers  of  the  territory 
of  Liege,  Namur,  and  Limburg,  formerly  rendered  it 
one  of  the  keys  of  the  kingdom.  It  is  extremely  well 
fortified.  The  castle  is  situated  on  a  rock,  surrounded 
with  large  towers  and  strong  walls  y  here  you  see  a 
most  beautiful  magazine  of  ancient  arms.  The  gover- 
nor's palace  is  opposite  the  castle.  From  the  ramparts 
you  have  a  most  agreeable  prospect  of  the  Maese  and 
the  neighbouring  country.  Though  the  town  is  but 
small,  yet  it  is  full  of  tradesmen,  as  tanners,  weavers, 
dyers,  &c.  the  manufacture  of  fine  cloth  in  this  city 
employing  a  great  number  of  hands.  The  principality 
of  Sedan  formerly  belonged  to  the  duke  of  Bouillon, 
who  was  obliged  in  the  beginning  of  the  last  century  to 
resign  it  to  the  crown.  It  contained  10,544  inhabitants 
in  1800. 

SEDAN-CHAIR  is  a  covered  vehicle  for  carrying  a 
single  person,  suspended  by  two  poles,  annd  borne  by  two 
men,  hence  denominated  chairmen.  They  were  first- 
introduced  in  London  in  1634,  ^hen  Sir  Sanders  Don- 
oomb  obtained  the  sole  privilege  to  use,  let,  and  hire  a 
number  of  the  said  covered  chairs  for  fourteen  years. 

SEDGMOOR,  a  large  and  rich  tract  of  land  in 
Somersetshire,  memorable  for  the  defeat  of  the  duke  of 
Monmouth,  in  1685.  It  lies  between  Somerton  and 
Bridgewater. 

SEDITION,  among  civilians,  is  used  for  a  factious 
commotion  of  the  people,  or  an  assembly  of  a  nnmber 
of  citizens  without  lawful  authority,  tending  to  disturb 
the  peace  and  order  of  the  society.  This  ofience  is  of 
difl*er€nt  kinds:  some  seditions  more  immediately  threat- 
ening the  supreme  power,  and  the  subversion  of  the 
present  constitution  of  the  state ;  others  tending  only 
towards  the  redress  of  private  grievances.  Among  the 
Bomans,  therefore,  it  was  variously  punished,  according 
as  its  end  and  tendency  threatened  greater  mischief. 
See  lib.  i.  Cod,  de  Sedittosisy  and  Mat,  de  Cnmin,  lib.  ii. 
n.  5*  de  Lccsa  Aiqfestaie,  In  the  punishment,  the  authors 
and  ringleaders  were  justly  distinguished  from  those  who, 
vith  less  wicked  intention,  joined  and  made  part  of  the 
rooltitude. 

The  same  distinction  holds  in  the  law  of  England 
and  in  that  of  Scotland.  Some  kinds  of  sedition  in 
England  amount  to  high  treason,  and  come  within  the 
Stat.  25  Edw.  III.  as  levying  war  against  the  king. 
And  several  seditions  are  mentioned  In  the  Scotch  acts 
of  parliament  as  treasonable.  Bayne*s  Crim.  Law  of 
SooUand,  p.  33,  34.    The  law  of  Scotland  makes  riot- 
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0U8  and  tumultnous  assemblies  a  species  of  sedition. 
But  the  law  there,  as  well  as  in  England,  is  now  chiefly 
regulated  by  the  riot  act,  made  i  Geo.  I.  only  it  is  to  be 
observed,  that  the  proper  oflicers  in  Scotland,  to  make 
the  proclamation  thereby  enacted,  are  sheriffs,  stewards, 
and  bailies  of  regalities,  or  their  deputies ;  magistrates 
of  royal  boroughs,  and  all  other  inferior  judges  and  ma- 
gistrates \  high  and  petty  constables,  or  other  oflicers  of 
the  peace,  in  any  county,  stewartiy*  city,  or  town.  And« 
in  that  part  of  the  island,  the  punishment  of  the  ofience 
is  any  thing  short  of  death  which  the  judges,  in  their 
discretion,  may  appoint* 

SEDATIVES,  in  Medicine^  a  general  name  for 
such  medicines  as  weaken  the  powers  of  nature,  such  as 
blood-letting,  cooling  salts,  purgatives,  &c. 

SE-DEFENDENDO,  in  Law,  a  plea  used  for  him 
that  is  charged  with  the  death  of  another,  by  alleging 
that  he  was  under  a  necessity  .of  doing  what  be  did  in- 
his  own  defence :  as  that  the  other  assaulted  him  in  such 
a  manner,  that  if  he  had  not  done  what  he  did,  he  most 
have  been  in  hazard  of  bis  own  life.  See  Homicid£< 
and  Murder. 

SEDIMENT,  the  settlement  or  dregs  of  any  thing, 
or  that  gross  heavy  part  of  a  fluid  body  which  sinks  to 
the  bottom  of  the  vessel  when  at  rest. 
'      SEDLEY,  Sir  Charles,  an  English  poet  and  wit, 
the  son  of  Sir  John  Sedley  of  Aylesford  in  Kent,  was 
born  about  the  year  1639.    -^^  ^"®  restoration  he  came 
to  London  to  join  the  general  jubilee ;  and  commen- 
ced wit,  courtier,  poet,  and  gallant.     He  was  so  much 
admired,  that  be  became  a  kind  of  oracle  among  the 
poets;  which  made  King  Charles  tell  him,  that  Na- 
tijre  had  given  him  a  patent  to  be  Apollo's  viceroy. 
The  productions  of  his  pen  were  some  plays,  and  several 
delicately  tender  amorous  poems,  in  which  the  softness ' 
of  the  verses  was  so  exquisite,  as  to  be  called  by  the 
duke  of  Buckingham  Sedley^s  wtJtchcrafU       **  There 
were  no  marks  of  genius  or  true  poetry  to  be  descried, 
(say  the  authors  of  the  Bwgraphia  Brttannica)  ;  the* 
art  wholly  consisted  in  raising  loose  thoughts  and  lewd 
desires,  without  giving  any  alarm  ;  and  so  the  poison^ 
worked  gently  and  irresistibly.     Our  author,  we  may  r 
be  sure,  did  not  escape  the  infection  of  his  own  art,  or  ? 
rather  was  first  tainted  himself  before  he  spread  the  in- 
fection to  others." — A  very  ingenious  writer  of  the  pre-- 
sent  day,  however,  speaks  much  more  favourably  of,  Sir 
Charles  Sedley 's  writings.     "  He  studied-  human  na-- 
ture }  and  was  distinguished  for  the  art  of  makiog  him« 
self  agreeable,  particularly  to  the  ladies ;  for. the  verses 
of  Lord  Rochester,  beginning  with,  Sedley  has  that  pre- 
vailing gentle  art,  &c.  sooften  quoted,  allude  not  to  his' 
writings,  but  to  his  ^ personal  address,^^    [^Langhorn'* 9 
Effusions,  &e.]-.But  while  he  thcis  grew  in  reputation 
for  wit  and  in  favour  with  the  king,  he  grew  poor  and 
debauched:  his  estate  was  impaired,. and  his  morals  were 
corrupted.    One  of  his  frolics,  however,  being  followed 
by  an  indictment  and  a  heavy  fine.  Sir  Charles  took  a 
more  serious  turn,  applied  himself  to  business,  and  be-^ 
came  a  member  of  parliament,  in  which  he  was  a  fre- 
quent speaker.  .  We  find  him  in  the  house  of  com-^ 
mens  in  the  reign  of  James  II.  whose  attempts  upon 
the  constitution  he  vigorously  withstood  \  and  he  waa. 
very  active  in  bringing  on  the  revolution.     This  was 
thought  more  extraordinary,  as  he  had  received  favouca. 
from  James.    B  at  that  ^xv^^^  W^  Vt^^'Ok  ^\»^^  \s^^v(^ 
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CbarWs  di^ughter  (thongb  it  seems  the  was  not  Ycrj 
handsome),  and,  in  consequence  of  his  intrigues  with 
her,  he  created  Miss  Sedley  coontess  of  Dorchester. 
This  honoar,  so  far  from  pleasing,  greatlv  shocked  Sir 
Charles.  However  libertine  he  himself  had  been,  yet 
he  could  not  bear  the  thoughts  of  his  daughter's  dis- 
honour j  and  with  regard  to  her  exaltation,  he  only 
considered  it  as  rendering  her  more  conspicuously  in- 
£unous.  He  therefore  conceived  a  hatred  for  the  king  ^ 
and  from  this,  as  well  as  other  motives,  readily  joined 
to  disposses  him  of  the  throne.  A  witty  saying  of 
Sedley's,  on  this  occasion,  is  recorded.  **  I  hate  in- 
gratitude, (said  Sir  Charles)  j  and  therefore,  as  the 
king  has  made  my  daughter  a  countess,  I  will  endeavour 
to  make  his  daughter  a  queen  \"  meaning  the  princess 
Mary,  married  to  the  prince  of  Orange,  who  dispossess- 
ed James  of  the  throne  at  the  revolution.  He  lived  to 
the  beginning  of  Queen  Anne's  reign  j  and  his  works 
were  printed  in  two  vols.  8vo.  17x9* 

SEDR,  or  Sedre,  the  high-priest  of  the  sect  of  All 
among  the  Persians.  The  sedre  is  appointed  by  the 
emperor  of  Persia,  who  usually  confers  the  dignity  on 
his  nearest  relatioi).  The  jurisdiction  of  the  sedre  ex- 
tends over  all  effects  destined  for  pious  purposes,  over 
all  mosques,  hospitals,  colleges,  sepulchres,  and  mo- 
nasteries. He  disposes  of  all  ecclesiastical  employments, 
and  nominates  all  the  superiors  of  religious  houses.  His 
decisions  in  matters  of  religion  are  received  as  so  many 
infallible  oracles  :  he  judges  of  all  criminal  matters  in 
his  own  house  without  appeal.  His  authority  is  ba^ 
lanced  by  that  of  the  mndsitehid,  or  first  theologue  of 
the  empire. 

SEDUCTION,  is  the  act  of  tempting  and  drawing 
aside  from  the  right  path,  and  comprehends  every  en- 
deavour to  corrupt  any  individual  of  the  human  race. 
This  is  the  import  of  the  word  in  its  largest  and  roost 
general  sense  j  but  it  is  commonly  employed  to  express 
the  act  of  tempting  a  virtuous  woman  to  part  with  her 
chastity. 

The  seducer  of  female  innocence  practises  the  same 
straUgems  of  fraud  to  get  possession  of  a  woman^s  per- 
son, that  the  swindler  employs  to  get  possession  ef  his 
neighbour's  goods  or  money ;  yet  the  law  of  honour, 
which  pretends  to  abhor  deceit,  and  which  impels  its 
votaries  to  murder  every  man  who  presumes,  however 
justly,  to  suspect  them,  of  fraud,  or  to  question  their 
veracity,  applauds  the  address  of  a  successful  intrigue, 
though  it  be  well  known  that  the  seducer  could  not 
have  obtained  his  end  without  swearing  to  the  truth  of 
a  thousand  falsehoods,  and  calling  upon  God  to  witness 
promises  which  he  never  meant  to  fulfil. 

The  law  of  honour  is  indeed  a  very  capricious  rule, 
which  accommodates  itself  to  the  pleasures  and  conve- 
niences of  higher  life  \  but  the  law  of  the  land,  which 
is  enacted  for  the  equal  protection  of  high  and  low, 
may  be  supposed  to  view  the  guilt  of  seduction  with  a 
more  impartial  eye.  Yet  for  this  offence,  even  the  laws 
of  this   kingdom  have  provided  no  other  punishment 
than  a  pecuniary  satisfaction  to  the  injured  family, 
which,  in  England,  can  be  obtained  only  by  one  of  the 
quaintest  fictions  in  the  world,  by  the  father's  bringing 
his  action  against  the  seducer  for  the  loss  of  his  daugh- 
ter's service  during  her  pregnancy  and  nurtering.     See 
Paley's  Moral  Philosophy,  Book  III.  Part  iii.  Chap.  3. 
The  moralist,  however,  who  estimates  the  merit  or 
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deflwrit  of  actiona,  not  by  kwi  of  honaD  appoSnfiMflt, 
but  by  their  general  consequences  as  established  by  tlie 
laws  of  nature,  roust  ooDsider  the  seducer  as  a  crimiiial 
of  the  deepest  guilt.     In  every  civilized  country,  and  in 
many  countries  where  civilization  has  roade  bat  small 
progress,  the  virtue  of  women  it  collected  as  it  were  in« 
to  a  single  point,  which  they  are  to  guard  above  all 
things,  as  that  on  which  their  happineas  and  reputation 
wholly  depend.    At  first  sight  this  nay  appear  a  capri" 
cious  regulation  ^  but  a  roomeDt's  reflection  will  con- 
vince us  of  the  contrary.    In  the  married  stete  so  much 
confidence  is  necessarily  reposed  in  the  fidelity  of  wo» 
men  to  the  beds  of  their  husbands,  and  evils  so  great 
result  from  the  violation  of  that  fidelity,  that  whatever 
contributes  in  any  degree  to  its  preservation,  roast  be 
agreeable  to  him  who,  in  establishing  the  laws  of  na* 
ture,  intended  them  to  be  subservient  to  the  real  happi- 
ness of  all  his  creatures.     But  nothing  contributes  so 
much  to  preserve  the  fidelity  of  wives  to  their  husbands, 
as  the  impressing  upon  the  minds  of  women  the  highesS 
veneration  for  the  virtue  of  chastity.     She  who»  when 
unmarried,  has  been  accustomed  to  grant  favours  to  dif- 
ferent men,  will  not  find  it  easy,  if  indeed  possible,  to 
resist  afterwards  the  allurements  of  variety.  It  b'theiv- 
fore  a  wise  institution,  and  agreeable  to  the  will  of  Him 
'  who  made  us,  to  train  up  women  so  as  that  they  may 
look  upon  the  loss  of  their  chastity  as  the  most  disgrace- 
ful  of  all  crimes  :  as  that  which  sinks  them  in  the  order 
of  society,  and  robs  them  of  all  their  value.     la  this 
light  virtuous  women  actually  look  upon   the  loss  of 
chastity.    The  importance  of  that  virtue  has  been  so 
deeply  impressed  upon  their  minds,  and  is  so  closely  as- 
sociated with  the  principle  of  honour,  that  they  cannot 
think  but  with  abhorrence  upon  the  very  deed  by  which 
it  isMost.     He  therefore  who  by  fraud  and  fiUsehood 
persuades  the  unsuspecting  girl  to  deviate  in  one  instance 
from  the  honour  of  the  sex,  weakens  in  a  great  degree 
her  moral  principle  ;  and  if  he  reconcile  her  to  a  repe- 
tition of  her  crime,  he  destroys  that  principle  eiitirely, 
as  she  has  been  taught  to  consider  all  other  virtues  as 
inferior  to  that  of  chastity.    Hence  it  is  that  the  hearts 
of  prostitutes  are  generally  steeled  against  the  miseries 
of  their  fellow-creatures )  that  they  lend  their  aid  to 
the  seducer  in  his  practices  upon  other  girls }  that  they 
lie  and  swear  and  steal  without  compunction  ;  and  that 
too  many  of  them  hesitate  not  to  commit  murder  if  il 
can  serve  any  selfish  purpose  of  their  own. 

The  loss  of  virtue,  tbongh  the  greatest  that  man  or 
woman  can  sustain,  is  not  the  only  injury  which  the 
seducer  brings  on  the  girl  whom  he  deceives.  She 
cannot  at  once  reconcile  herself  to  prostitution,  or  even 
to  the  loss  of  character  j  and  while  a  sense  of  shame  re- 
mains in  her  mind,  the  misery  which  she  suffers  must  be 
exquisite.  She  knows  that  she  has  forfeited  what  in 
the  female  character  is  most  valued  by  both  sexes;  and 
she  must  be  under  the  perpetual  dread  of  a  discoveiy. 
She  cannot  even  confide  in  the  honour  of  her  seducer, 
who  may  reveal  her  secret  in  a  fit  of  drunkenness,  and 
thus  rob  her  ef  her  fame  as  well  as  of  her  virtue }  and 
while  she  is  in  this  state  of  anxious  uncertainty,  the 
agony  of  her  mind  must  be  insupportable.  That  it  is 
so  in  fact,  the  many  instances  of  child  murder  by  unmar- 
ried women  of  every  rank,  leave  us  no  room  to  doubt. 
The  affection  of  a  mother  to  her  new-bom  child  b  one 
of  the  most  unequivocal  and  strongest  instincts  in  hnman 
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Sedacdon.  nature  (see  Instinct)  ;  Rod  nothing  short  of  the  ex- 
*i      I    ■    '  tremity  of  distress  could  prompt  any  one  so  far  to  op« 
pose  her  nature  as  to  embrue  her  hands  to  the  blood  of 
her  imploring  infant. 

Even  this  deed  of  horror  seldom  prevents  a  detec- 
tion of  the  mother's  •  frailty,  which  is  indeed  commonly 
discovered,  though  no  child  has  been  the  consequence 
of  her  intrigue.     He  who  can  seduce  is  base  enough  to 
betray  ^  and  no  woman  can  part  with  her  honour,  and 
retain  any  well-grounded  hope  that  her  amour  shall  be 
kept  secret.     The  villain  to  whom  she  surrendered  will 
glory  in  his  victory,  if  it  was  with  difficulty  obtained  ; 
and  if  she  surrendered  at  discretion,  her  own  behaviour 
will  reveal  her  secret.    Her  reputation  is  then  irretrie- 
vably lost,  and  no  future  circumspection  will  be  of  the 
smallest  avail  to  recover  it.   She  will  be  shunned  by  the 
virtuous  part  of  her  own  sex,  and  treated  as  a  mere  in- 
strument of  pleasure  by  the  other.     In  such  circum- 
stances she  cannot  expect  to  be  married  with  advantage. 
She  may  perhkps  be  able  to  captivate  the  heart  of  a 
heedless  youth,  and  prevail  upon  him  to  unite  his  fate 
to  ber's  before  the  delirium  of  bis  passion  shall  give  him 
time  for  reflection }  she  may  be  addressed  by  a  man  who 
19  a  stranger  to  her  story,  and  married  while  he  has  no 
suspicion  of  her  secret ;  or  she  may  be  solicited  by  one 
of  a  station  inferior  to  her  own,  who,  though  acquaint-* 
ed  with  every  thing  that  has  befallen  her,  can  barter  the 
•    delicacy  of  wedded  love  for  some  pecuniary  advantage ; 
bat  from  none  of  these  marriages  can  she  look  for  hap- 
pfiness.     llie  delirium  which  prompted  the  first  will 
soon  vanish,  and  leave  the  husband  to  the  bitterness  of 
his  own  reflections,  which  can  hardly  fail  to  produce 
omelty  to  the  wife.     Of  the  secret,  to  which,  in  the 
second  case,  the  lover  was  a  stranger,  the  husband  will 
soon  make  a  discovery,  or  at  least  find  room  for  har- 
bouring strong  suspicions  \  and  suspicions  of  having  been 
deceived  in  a  point  so  delicate  have  hitherto  been  uni- 
formly the  parents  of  misery.     In  the  third  case,  the 
roan  married  her  merely  for  money,  of  which  having 
got  the  possession,  he  has  no  farther  indoceroent  to  treat 
her  with  respect.     Such  are  some  of  the  consequences 
of  seduction,  even  when  the  person  seduced  has  the  good 
fortune  to  get  afterwards  a  husband ;  but  this  is  a  for- 
tune which  few  in  her  circumstances  can  reasonably  ex- 
pect.    By- far  the  greater  part  of  those  who  have  been 
defrauded  of  their  virtue  by  the  arts  of  the  seducer  sink 
deeper  and  deeper  into  guilt,  till  they  become  at  last 
common  prostitutes.     The  public  is  then  deprived  of 
their  service  as  wives  and  parents ;  and  instead  of  con- 
tributing to  the  population  of  the  state,  and  to  the  sum 
of  domestic  felicity,  these  outcasts  of  society  become 
seducers  in  their  turn,  corrupting  the  morals  of  every 
young  man  whose  appetites  they  can  inflame,  and  of 
every  young  woman  whom  they  can  entice  to  their  own 
practices. 

All  this  complication  of  evil  is  produced  at  first  by 
arts,  which,  if  employed  to  deprive  a  man  of  bis  pro- 
perty, would  subject  the  offender  to  the  exeeration  of 
his  fellow-subjects,  and  to  an  ignominious  death :  but 
while  the  forger  of  a  bill  is  pursued  with  relentless  ri- 
gour by  the  ministers  of  jnstice,  and  the  awindler  load- 
ed with  universsi  reproach,  the  man  who  by  fraud  and 
forgery  has  enticed  an  innocent  girl  to  gratify  bis  de« 
sires  at  the  expenoe  of  her  virtue,  and  thus  introduced 
kor  into  a  path  which  must  infallildy  kad.taher  own. . 


ruin,  as  well  as  to  repeated  injuries  to  the  public  at  Sedueiioa 
large,  is  not  despised  by  his  own  sex,  and  is  too  often         U 
caressed  even  by  the  virtuous  part  of  the  other.     Yet     Seeds, 
the  loss  of  property  may  be  easily  repaired ;  the  loss  of 
honour  is  irreparable  !    It  is  vain  to  plead  in  allevia- 
tion of  this  guilt,  that  women  should  be  on  their  guard 
against  the  arts  of  the  seducer.     Most  unquestionably 
they  should  ;  but  arts  have  been  used  which  hardly  any  . 
degree  of  caution  would  have  been  suflicient  to  coun- 
teract.    It  may  as  well  be  said  that  the  trader  should 
be  on  his  guard  against  the  arts  of  the  forger,  and  ac*. 
cept  of  no  bill  without  previously  consulting  biro  in 
whose  name  it  is  written.     Cases,  indeed,  occur  in 
trade,  in  which  this  caution  would  be  impossible  ;  but 
he  must  be  little  acquainted  with  the  workings  of  the 
human  heart,  who  does  not  know  that  situations  like- 
wise occur  in  life,  in  which  it  is  equally  impossible  A>r 
a  girl  of  virtue  and  tenderness  to  resist  the  arts  of  the 
man  who  has  completely  gained  her  affections. 

The  mentioning  of  thb  circumstance  leads  us  to  con- 
sider another  species  of  seduction,  which,  though  not  so 
highly  criminal  as  the  former,  is  yet  far  removed  fitim 
innocence  ^  we  mean  the  practice  which  is  too  prevalent 
among  young  men  of  fortune  of  employing  every  aH 
in  their  power  to  gain  the  hearts  of  heedless  girls  whom 
they  resolve  neither  to  marry  nnr  to  rob  of  their  ho- 
nour.    Should  a  man  adhere  to  the  latter  part  of  this 
resolution,  which  is  more  than  common  fortitude  can 
always  promise  for  itself,  the  injury  which  he  does  to 
the  object  of  his  amusement  is  yet  very  great,  as  be 
raises  hopes  of  the  most  sanguine  kind  merely  to  disap- 
point them,  and  diverts  her  affections  perhaps  for  ever 
from  such  men  as,  had  they  been  fixed  on  one  of  them, 
might  have  rendered  her  completely  happy.     Disap- 
pointments of  this  kind  have  sometimes  been  fatal  to 
the  unhappy  girl }  and  even  when  they  have  neither  de- 
prived her  of  life,  nor  disordered  her  reason,  they  have 
often  kept  her  wholly  from  marriage,  which,  whatever 
it  be  to  a  man,  is  that  from  which  every  woman  ex- 
pects her  chief  happiness.     We  cannot  therefore  con- 
clude this  article  more  properly  than  with  warning  our 
female  readers  not  to  give  up  their  hearts  hastily  to  men 
whose  station  in  life  is  much  higher  than  their  own ; 
and  we  beg  leave  to  assure  every  one  of  them,  that  the 
man  who  solicits  the  last  favour  under  the  most  solemn 
promise  of  a  subsequent  marriage,  ia  a  base  seducer, 
who  prefers  a  momentary  gratification  of  his  own  to  her 
honour  and  happiness  through  life,  and  has  no  intention 
to  fulfil  his  promise.     Or,  if  he  should  by  any  means 
be  compelled  to  fulfil  it,  she  may  depend  upon  much  ill 
treatment  in  return  for  her  premature  compliance  with 
his  base  desires. 

SEDUM,  Orpine,  a  genus  of  plants  belonging  to 
the  decandria  class,  and  in  the  natural  method  ranking 
under  the  13th  order,  SuccuIenUem  See  Botany  Inde$c. 
SEED,  in  PAysMigy^  a  substance  prepared  by  na- 
ture for  the  reproduction  and  conservation  of  the  speciea 
both  in  animals  and  plants.    See  Botany  and  Phtsi- 

OLOGT. 

SEEDLINGS,  among  gardeners,  denote  such  rootf 
of  gilliflowers,  &c  as  come  from  seed  sown.  Also 
the  young  tender  shoots  of  any  plants  that  are  newly 
sown. 

SEEDS,  Preservation  of,  in  %  state  fit  for  Tegt- 
tation^  i»  a  mattcx  of  great  mad  .fjroasnSLVaBK^w^aMiub  "^^ 
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cause,  if  it  be  possible  to  accomplish  it,  we  sball  tbuw  be 
enabled  to  rear  many  oseful  plants  in  one  country  which 
are  there  unknown,  being  indigenous  only  in  others  at 
a  great  distance  from  it. 

A  gentleman  informs  us,  that  many  years  ago  he  ob- 
served some  seeds  which  had  got  accidentally  among  rai- 
sins, being  snch  as  are  raised  in  England  with  difficulty, 
after  being  sent  from  abroad  in  the  usual  manner.  He 
sowed  them  in  pots  within  a  framings  and  as  everyone 
of  them  grew,  he  sent  orders  to  his  sons,  who  were  nt 
that  time  abroad,  to  pack  up  all  kinds  of  seeds  they 
could  procure,  in  absorbent  paper,  and  send  some  of 
them  surrounded  by  raisins,  and  others  by  brown  moist 
sugar  'f  concluding,  that  the  preservation  of  the  former 
seeds  had  been  owing  to  a  peculiarly  favourable  state  of 
the  moisture  thus  afforded  them.  He  likewise  concluded 
that,  as  many  of  our  common  seeds,  such  as  clover, 
charlock,  &c.  would  lie  dormant  for  ages  within  the 
earth,  well  preserved  for  vegetation  whenever  they  were 
thrown  to  its  surface,  and  exposed  to  the  influence  of 
the  atmosphere,  so  likewise  might  these  foreign  seeds 
be  equally  preserved,  at  least  for  many  months,  by  tlie 
kindly  covering  and  genial  moisture  afforded  them  by 
sugat  or  raisins.  This  opinion  was  fully  verified,  as  not 
one  in  twenty  of  them  failed  to  vegetate,  while  the 
same  species  of  seeds  sent  home  in  common  parcels  along 
with  them,  did  not  vegetate  at  all.  Having  examined 
them  prior  to  their  being  committed  to  the  earth,  he  ob* 
served  that  there  was  a  prevailing  dryness  in  the  latter, 
while  the  former  looked  healthy  and  fresh,  not  being  in 
the  smallest  degree  infested  by  insects,  as  was  the  case 
with- the  others.  It  has  been  repeatedly  tried  to  convey 
seeds  closed  up  in  bottles,  but  this  method  has  failed  of 
success,  a  larger  proportion  of  dr,  as  well  as  a  proper  state 
of  moisture,  perhaps  being  necessary.  It  may  be  requi- 
site to  observe,  that  no  difference  was  made  in  the 
package  of  the  seeds,  respecting  their  being  kept  in 
husks,  pods,  &.C.  so  as  to  give  those  preserved  in  raisins 
or  sugar  any  advantage  over  the  others,  tlie  whole  being 
«  jyypiig^. sent  equally  guarded  by  their  natural  teguments*. 
tioruofthc  SEEDY,  in  the  brandy  trade,  a  term  used  by  the 
Society  of  dealers  to  denote  a  fault  that  is  found  in  several  parcels 
'^^  of  French  brandy,  which  renders  them  unsaleable.   The 

French  suppose  that  these  brandies  obtain  the  flavour 
which  they  express  by  this  name,  from  weeds  that  grow 
among  the  vines  from  whence  the  wine  of  which  this 
brandy  is  pressed  was  made* 

.  SEEING,  the  perceiving  of  external  objects  by 
means  of  the  eye.  For  an  account  of  the  organs  of  sight, 
and  the  nature  of  vision,  see  Anatomy  and  Optics 
Jndkr. 

SEEKS,  a  religious  sect  settled  at  Patna,  and  so  cal- 
led from  a  word  contained  in  one  of  the  commandments 
of  their  founder,  which  signifies  learn  thou.  In  books 
giving  an  account  of  oriental  sects  and  oriental  customs, 
we  find  mention  made  both  of  Seeks  and  Seiks  ;  and  we 
are  strongly  inclined  to  think  that  the  same  tribe  is 
meant  to  be  denominated  by  both  words.  If  so,  differ- 
ent authors  write  very  differently  of  their  principles  and 
manners.  We  have  already  related  something  of  the  cha- 
racter of  the  Seiks  under  the  article  Hindoos  ;  but  in 
the  Asiatic  Researches,  Mr  Wilkins  gives  a  much  more 
amiable  account  of  the  Seeks^  which  we  lay  before  our 
reader  with  pleasure. 

The  Seeks  are  a  sect  distinguished  both  from  the 
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Mussulmans  and  the  worshippers  of  Brahma ;  and,  fron 
our  author^s  account  of  them,  must  be  an  amiable 
pie.  He  asked  leave  to  enter  into  their  chapel :  Tbcy 
said  it  was  a  place  of  worship,  open  to  all  men,  but  in- 
timated that  he  must  take  off  bis  shoes.  On  complying 
with  this  ceremony,  he  was  politely  conducted  into  the 
hall,  and  seated  upon  a  carpet  in  the  midst  of  the  assem* 
bly.  The  whole  building  forms  a  square  of  about  40 
feet.  The  hall  is  in  the  centre,  divided  from  four  otJier 
apartments  bv  wooden  arches,  upon  pillars  of  the  aame 
materials.  The  walls  above  the  arches  were  hang  wilh 
European  looking-glasses  in  gilt  frames,  and  W]&  pic- 
tures. On  the  left  hand,  as  one  enters,  is  the  chaooel, 
which  is  furnished  with  an  altar  covered  with  cloth  of 
gold,  raised  a  little  above  the  ground  in  a  dedining  po- 
sition. About  it  were  several  flower-pots  and  roae-water 
bottles,  and  three  oms  to  receive  the  donations  of  tbe 
charitable.  On  a  low  desk,  near  tbe  altar,  stood  a 
great  book,  of  folio  sine,  from  which  some  portions 
daily  read  in  tbe  divine  service.  When  notice 
given  that  it  was  noon,  the  congregation  arrange  d  them- 
selves upon  the  carpet  on  each  tiide  of  the  hall.  Tbe 
great  book  and  desk  were  brought  from  the  altar,  and 
placed  at  the  opposite  extremity.  An  old  silver-hairwl 
man  kneeled  down  before  the  desk,  with  his  face  to- 
wards the  altar,  and  by  him  sat  a  man  with  a  drum, 
and  two  or  three  with  cymbaU.  "J'he  book  was  now 
opened,  and  the  old  man  began  to  chant  to  the  time  of 
the  instruments,  and  at  the  conclusion  of  every  ver2<ie 
mo9t  of  the  congregation  joined  chorus  in  a  response, 
ivith  countenances  exhibiting  great  marks  of  joy.  Their 
tones  were  not  harsh  \  the  time  was  quick ;  and  Mr  AViU 
kins  learned  that  tbe  subject  was  a  hymn  in  praise  of  the 
unity,  omnipresence,  and  omnipotence  of  the  Deity. 
The  hymn  concluded,  the  whole  company  got  up  and 
presented  their  faces,  with  joined  hands,  towards  the  al* 
tar  in  the  attitude  of  prayer.  The  prayer  was  a  sort  of 
litany  pronounced  by  a  young  man  in  a  loud  and  dis. 
tinct  voice  \  the  people  joining,  at  certain  periods,  in 
a  general  response.  This  prayer  was  followed  by  a 
short  blessing  from  the  old  man,  and  an  invitation  to  the 
assembly  to  partake  of  a  friendly  feast.  A  share  was 
offered  to  Mr  Wilkins,  who  was  too  polite  to  refuse  it. 
It  was  a  kind  of  sweetmeat  composed  of  sugar  and 
flour  mixed  up  with  clarified  bntter.  They  were  next 
served  with  a  few  sugar  plums  \  and  thus  ended  tbe 
feast  and  ceremony. 

In  the  course  of  conversation  Mr  Wilkins  learned 
that  the  founder  of  thb  sect  was  Naneek  Sah,  who  lived 
about  400  years  ago;  who  left  behind  him  a  book, 
composed  by  himself  in  verse,  containing  the  doctrines 
he  had  established  ^  that  this  book  teaches,  that  there  is 
but  one  God,  filling  all  space,  and  pervading  all  mat- 
ter 'f  and  that  there  will  be  a  day  of  retribution,  when 
virtue  will  be  rewarded,  and  vice  punished.  (Our  au- 
thor forgot  to  ask  in  what  manner).  It  forbids  murder, 
theft,  and  such  other  deeds  as  are  by  the  majority  of 
mankind  esteemed  crimes,  and  inculcates  the  practice 
of  all  the  virtnes  ^  but,  particularly,  a  universal  philan- 
thropy and  hospitality  to  strangers  and  travellers.  It  not 
only  commands  nniversal  toleration,  but  forbids  dispotca 
with  those  of  another  persuasion.  If  any  one  show  a 
sincere  inclination  to  be  admitted  among  them,  any  five 
or  more  Seeks  being  assembled  in  any  place,  ^ven  on 
tbe  highway,  they  send  to  the  first  shop  where  sweet* 
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Seeks,  meats  are  sold,  and  pi*ocui*«  a  very  small  quantity  of  a 
Stfgalien  particular  kind  called  batasa  (Mr  Wilkins  does  not  tell 
us  of  what  it  is  composed),  wbicb  having  diluted  in 
pure  water,  they  sprinkle  some  of  it  on  the  body  and 
eyes  of  tbe  proselyte,  whilst  one  of  the  best  instructed 
repeats  to  him  the  chief  canons  of  their  faith,  and  ex- 
acts from  him  a  solemn  promise  to  abide  by  them  the 
rest  of  hi<«  life.  They  offered  to  admit  Mr  Wilkins  into 
their  society  \  bat  he  declined  the  honour,  contenting 
himself  with  their  alphabet,  which  they  told  him  to 
guard  as  the  apple  of  his  eye,  as  it  was  a  sacred  charac- 
ter. Mr  Wilkins  finds  it  but  little  different  from  tbe 
Dewanagari.  The  language  itself  is  a  mixture  of  Per- 
sian, Arabic,  and  Shanscrit,  grafted  upon  the  provin- 
cial dialect  of  Punjab,  which  is  a  kind  of  Hindowee, 
or,  as  we  commonly  call  it.  Moors, 

SEGALIEN,  a  large  island  separated  from  the  coast 
of  Chinese  Tartary  by  a  narrow  channeK  It  is  called 
Tehoka  by  tbe  natives,  and  Oku-Jessu  by  the  Chinese. 
It  is  situated  between  46^  and  54^  N.  Lat.  \  but  its 
breadth  from  east  to  west  is  unknown.  The  frigates  un- 
der the  command  of  Perouse  came  to  anchor  in  different 
bays }  to  the  finest  of  which,  in  48^  59'  N.  Lat.  and 
140^  32'  £.  Long,  from  Paris,  the  French  commodore 
gave  the  name  of  Baio  d^Estaing. 

Segallsen  is  well  wooded,  and  mountainous  towards 
the  centre,  but  flat  and  level  along  the  coast,  the  soil  of 
which  is  peculiarly  favourable  to  agriculture  ;  and  vege- 
tation is  extremely  vigorous.  Tbe  whole  surface  is  al- 
most covered  with  forests  of  pine,  birch,  oak,  and  wil- 
low trees  :  and  tlie  seas,  rivers,  and  brooks,  abound  with 
excellent  salmon  and  trout.  In  general,  the  weather  is 
mild  and  foggy  y  and  the  inhabitants  are  healtliy  and 
strong,  and  many  of  them  live  to  an  extreme  old  age. 
The  presents  received  by  the  natives  from  the  French, 
wore  only  valued  in  proportion  to  their  utility.  They 
make  use  of  looms,  which  are  complete  instruments, 
though  small.  The  inhabitants  in  general  do  not  exceed 
five  feet  in  height,  although  some  of  tbe  tallest  measure 
about  five  feet  four  inches.  Their  countenances  are  ani- 
mated and  agreeable ;  their  cheeks  are  large,  their  nose 
rounded  at  the  extremity ;  they  have  strong  voices,  and 
rather  thick  lips,  which  are  of  a  dull  red. 

The  women  are  not  so  tall  as  the  men,  but  of  a  more 
rounded  and  delicate  form,  with  dresses  nearly  similar^ 
their  upper  lip  is  tattoed  all  over  of  a  blue  colour ;  the 
hair  of  their  head  is  black,  smooth,  and  of  a  moderate 
strength,  worn  about  six  inches  long  behind,  and  they 
cut  it  into  a  brush  on  the  top  of  their  head  and  over  tbe 
temples.  They  wear  surtouts  of  skin  or  quilted  nankeen, 
which  reach  to  the  calf  of  the  leg,  and  sometimes 
lower,  by  which  the  use  of  drawers  is  in  a  great  mea- 
sure rendered  unnecessary.  They  all  wear  girdles,  like 
tbe  lower  orders  among  the  Chinese,  from  which  a 
knife  is  suspended  as  a  defence  against  the  bears,  and  a 
n«imber  of  small  pockets  for  holding  their  flint  and  steel, 
pipe  and  box  of  tobacco,  for  they  are  v^y  great  smok- 
ers. Their  huts  are  small  in  proportion  lo  the  number 
of  inhabitants  they  contain,  but  sufficient  to  defend  them 
against  the  rain  and  other  inclemencies  of  the  atmo- 
sphere. The  roof  consists  of  two  inclined  planes,  from 
10  to  12  feet  high  at  their  union,  and  three  or  four  on 
the  sides ;  the  breadth  of  the  roof  is  1 5,  and  its  length 
18  feet.     They  umt  iron  pots  in  cooking,  also  shells. 
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vessels  made  of  wood  and  birch  bark,  of  difli^rent  forms  Sc^'ralieir 
and  workmanship.  They  have  two  meals  a-day,  the 
one  at  noon,  and  the  other  in  the  evening.  Each  fa- 
mily has  its  own  hunting  and  fishing  implements,  and 
their  arms  are  bows,  javelins,  and  a  kind  of  spontoon, 
which  last  is  employed  in  hunting  the  bear. 

The  only  domestic  animals  are  dogs,  of  a  middling 
siaus,  with  shaggy  hair,  pricked  ears,  and  a  long  sharp 
4nuzzle,  with  a  loud  but  not  savage  cry. 

The  people  of  Segalien  are 'of  a  mild  and  unsuspicious 
disposition,  and  appear  to  hold  a  commercial  intercourse 
with  the  Chinese  through  the  medium  of  the  Mantchoii 
Tartars,  with  the  Russians  to  the  north  of  their  island, 
and  the  Japanese  to  tbe  south  j  but  the  articles  of  trade 
consist  only  of  a  few  furs  and  whale  oil. 

SEGEBERG,  a  town  of  Germany,  in  the  duchy  of 
Holstein,  with  a  castle  standing  on  a  high  mountain, 
eonsisting  of  limestone,  large  quantities  of  which  are 
carried  to  Hamburg  and  Lubeck.  It  belongs  to  Den- 
mark, and  is  seated  on  the  river  Treve,  in  E.  Long.  lo. 
9.  N.  Lat.  54*  0. 

SEGEDIN,  a  strong  town  of  Lower  Hungary,  in 
the  county  of  Czongrad,  with  a  castle,  llie  Imperia- 
lists took  It  from  the  Tui*ks  in  i686.  It  is  seated  at 
the  confluence  of  the  rivers  Tesse  and  Masroch,  in  E. 
Long.  20.  35.  N.  Lat.  46.  28. 

SEGMENT  of  a  Circle,  in  Geometry^  is  that  part 
of  the  circle  contained  between  a  chord  and  an  arch  of 
the  same  circle. 

SEGMENTS,  Like  of,  two  particular  lines  on 
Gunter^s  sector.  They  lie  between  the  lines  of  sines 
and  superficies,  and  are  numliered,  5,  6,  7,  8,  9,  lo. 
They  represent  the  diameter  of  a  circle,  so  divided  lute 
100  parts,  that  a  right  line  drawn  through  these  parts, 
and  perpendicular  to  the  diameter,  sliall  cut  the  circle 
into  two  segments,  the  greater  of  which  shall  have  the 
same  proportion  to  the  whole  circle,  as  the  parts  cut  oft* 
have  to  100. 

SEGNA,  a  city  of  Croatia,  belonging  to  the  house 
of  Austria,  and  seated  on  the  coast  of  the  gulf  of  Ve- 
nice. It  was  formerly  a  place  of  strength  'and  great 
importance  \  but  it  has  suffered  many  calamities,  and 
its  inhabitants  at  present  do  not  amount  to  7000.  In 
the  beginning  of  this  century  it  sent  50  merchant  ships 
tosea^  but  the  inconveniency  of  its  situation  and  badness 
of  its  harbour,  in  which  the  sea  is  never  calm,  discou- 
raged navigation,  and  Segna  has  now  very  few  ships  be- 
longing to  it.  Among  the  customs  of  the  Segna ns,  Mr 
Fortis  mentions  one  relative  to  the  dead,  which  for  its 
singularity  may  be  worthy  of  notice. 

**  All  the  relations  and  friends  of  the  family  go  to  PorHs't 
kiss  the  corpse,  by  way  of  taking  leave,  before  burial.  TravcUin* 
Each  of  them  uncovers  the  face,  over  which  a  hand-'o  Daima^ 
kerchief  is  spread,  more  or  less  rich  according  to  the  *'''* 
family ;  having  kissed  the  dead  person,  every  one  throws 
another  handkerchief  over  the  face  ^   all  which  remain 
to  the'  heirs,  and  sometimes  there  are  20,  30,  and  more. 
at  this  ceremony.     Some  throw  all  these  handkerchiefs 
into  the  grave  with  the  corpse^   and  this,  in  former 
times,  was  the  general  custom  ^  but  then  they  were  rich.- 
This  seems  to  have  been  brought  into  use  as  a  substitute 
for  the  ancient  vasa  iachrymatoriaJ*^   £.  Long.  15.  21. 
N.  Lat.  45.  22. 

SEGNI,  an  ancient  town  of  Italy,  in  the  Camu^^i^^ 
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of  Home,  with  a  bUbop^s  see,  and  the  title  of  ducby. 
It  is  said  that  organs  were  first  invented  here.  It  is 
seated  en  a  mountain.  £•  Long.  13.  15.  N.  Lat.  41.  50. 
SEGO,  the  metropolis  of  the  kingdom  of  Bambarra 
in  Africa,  on  the  banks  of  the  Niger,  in  N.  Lat.  1 4.  4. 
and  W.  Long.  2.  i.  It  consists  of  four  distinct  towns, 
two  on  the  northern  bank  of  the  river,  called  Sego 
Korro,  and  Sego  Boo  ^  and  two  on  the  southern  bank, 
called  Sego  Soo  Korro,  and  Sego  See  Korro,  all  sur- 
rounded with  loft  J  mud  walls,  and  the  houses  arc  con- 
structed of  clay,  several  of  them  two  stories  high,  and 
even  white-washed.  Mosques  are  to  be  seen  in  every 
quarter,  and  the  streets,  though  narrow,  are  sufficiently 
broad  for  every  useful  purpose,  where  wheel-carriages 
are  wholly  unknown.  According  to  Mr  Park,  the  in- 
habitants of  Sego  amount  to  30,000  \  and  it  is  the  con- 
stant residence  of  the  king  of  Bambarra,  a  considerable 
part  of  whose  revenue  arises  from  the  fare  given  by  pas- 
sengers for  crossing  the  river.  The  people,  however, 
are  not  so  hospitable  as  in  many  other  African  towns,  a9 
the  Moors  are  here  very  niunerous,  whose  bigotry  ren- 
ders them  the  implacable  enemies  of  every  white  man,  if 
suspected  of  being  a  Christian. 

Mr  Park  being  therefore  prohibited  from  living  in 
Sego,  resided  for  three  days  in  an  adjacent  village,  and 
was  dismissed  on  the  fourth,  after  receiving  5000  kow- 
ries  from  the  king,  to  enable  him  to  buy  provisions  in  the 
course  of  his  journey  \  and  although  it  amounted  only  to 
20s.  sterling,  so  very  cheap  were  the  necessaries  of  life 
in  Bambarra,  that  he  found  it  sufficient  to  procure  pro- 
visions for  himself,  and  corn  for  his  horse,  tot  not  fewer 
than  50  days. 

SEGORBE,  a  town  of  Spain,  in  the  kingdom  of 
Valencia,  with  the  title  of  a  duchy,  and  a  bisbop^s  see. 
It  is  seated  on  the  side  of  a  hill,  between  the  mountains, 
in  a  soil  very  fertile  in  corn  and  wine,  and  where  there, 
are  quarries  of  fine  marble.  It  was  taken  from  the 
Moors  in  1245  >  ^"^  ^^^  Romans  thought  it  worth  their 
while  to  carry  some  of  the  marble  to  Rome.  W.  Long, 
o.  3.  N.  Lat.  39.  48. 

SEGOVIA,  an  ancient  city  of  Spain,  of  great  power 
in  the  time  of  the  Csesars,  is  built  upon  two  hills  near 
the  banks  of  the  Arayda  in  Old  Castile.  W.  Long.  3. 
48.  N.  Lat.  41.0.  It  is  still  a  bishop^s  see,  and  is  di- 
stinguished for  some  venerable  remains  of  antiquity.  In 
the  year  1525  the  city  contained  500c  families,  but  ac- 
cording to  Laborde  the  inhabitants  do  not  now  exceed 
10,000  persons,  a  scanty  population  for  25  parishes  \ 
yet,  beside  21  churches  and  a  cathedral,  there  are  2X 
convents. 

The  first  object  in  Segovia  that  attracts  the  eye  is 
tlie  aqueduct,  which  the  singular  situation  of  the  city 
renders  necessary.  As  it  is  built  upon  two  hills,  and 
the  valley  by  which  they  are  separated,  and  extends 
considerably  in  every  direction,  it  was  difficult  for  a 
part  of  the  citizens  to  be  supplied  with  water.  The 
difficulty  was  removed,  according  to  the  opinion  of  the 
learned,  in  the  reign  of  Trajan,  by  this  aqueduct,  which 
is  one  of  the  most  astonishing  and  the  best  preserved  of 
the  Roman  works.  In  the  opinion  of  Mr  Swinburne, 
who  surveyed  it  in  1776,  and  who  seems  to  have  given 
a  very  accurate  account  of  the  curiosities  of  Segovia,  it 
is  superior  in  elegance  of  proportion  to  the  Pont  du 
Gard  at  Nismes.  It  is  so  perfectly  well  preserved,  that 
it  does  not  seem  leaky  in  any  part.    From  the  first  low 
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arches  to  the  reservoir  in  the  town,  its  length  ic  2400  Sc««t& 
Spanish  feet  \  its  greatest  height  (in  the  Plaza  del  Azo-  '  ^  ^  < 
bejo  at  the  foot  of  the  walls)  is  1 04  ^  it  is  there  compo- 
sed of  a  double  row  of  arches,  built  of  large  square  stones 
without  mortar,  and  over  them  a  hollow  wall  of  coaraer 
materials  for  the  channel  of  the  water,  covered  witli 
large  oblong  flags.  Of  the  lower  range  of  arcades, 
which  are  i^  feet  wide  by  6$  high,  there  are  42.  The 
upper  arches  are  1 19  in  number,  their  height  27  SpanLbh 
feet,  their  breadth  seventeen,  the  transversal  thickness, 
or  depth  of  the  piers,  eight  feet. 

The  cathedral  is  a  mixture  of  the  Gothic  and  Moor*  Trwceh  «• 
ish  architecture.  The  inside  is  very  spacious,  and  of  ma-  Spmim  k^ 
jestic  simplicity.     The  windows  are  well  disposed,  and  ^**  ^^ 
the  great  altar  has  been  lately  decorated  with  the  finest^  " 
Grenadan  marble.     But  it  is  to  be  regretted,  that  in^ 
'  this  cathedral,  as  well  as  in  most  others  of  Spain,  the 
choir  is  placed  in  the  middle  of  the  nave.     The  church 
is  nearly  opon  the  model  of  the  great  church  of  Sala- 
manca, but  it  is  not  so  highly  finished. 

The  alcazar,  or  ancient  palace  of  the  Moors,  stands 
in  one  of  the  finest  positions  possible,  on  a  rock  rising 
above  the  open  country.  A  fine  river  washes  the  foot  of 
the  precipice,  and  the  city  lies  admirably  well  00  eack 
side  on  the  brow  of  the  hill  \  the  declivity  is  woody, 
and  the  banks  charmingly  rural  \  the  snowy  mountains 
and  dark  forests  of  Saint  Ildefonzo  compose  an  awful 
back -ground  to  the  picture.  Towards  the  town  there  is 
a  large  court  before  the  great  outward  tower,  which,  as 
the  prison  of  Gil  Bias,  is  so  well  described  by  Le  Sage, 
that  the  subject  requires  no  farther  explanation.  Ihe 
rest  of  the  buildings  form  an  antique  palace,  which  has 
seldom  been  inhabited  by  any  but  prisoners  f>ince  the 
reign  of  Ferdinand  and  Isabella,  who  were  much  at* 
tached  to  this  situation.  There  are  some  magnificent 
halls  in  it,  with  much  gilding  in  the  ceilings,  ia  a  semi- 
barbarous  taste.  Alt  the  kings  of  Spain  axe  seated  in 
state  along  the  cornice  of  the  great  saloon  \  but  it  is 
doubtful  whether  they  are  like  the  princes  whose  names 
they  bear  j  if  that  resemblance,  however,  be  wanting, 
they  have  no  other  merit  tb  claim.  The  royal  apart- 
ments are  now  occupied  by  a  college  of  young  gentle- 
men cadets,  educated  at  the  king^s  ex  pence  m  all  the 
sciences  requisite  for  forming  an  engineer.  The  grand* 
master  of  the  ordnance  resides  at  Segovia,  which  is  the 
head  establishment  of  the  Spanish  artillery. 

The  mint  is  below  the  alcazar,  a  large  building,  the 
most  ancient  place  of  coinage  in  the  kingdom.  The 
maehines  for  melting,  stamping,  and  milling  the  coin, 
are  worked  by  water :  but  there  is  reason  to  believe 
that  Seville  has  at  present  more  business,  as  being  nearer 
the  source  of  riches,  the  port  of  Cadiz,  where  the  ingots 
of  America  are  landed. 

The  unevenness  of  the  crown  of  the  hill  gives  a  wild 
look  to  this  city.  Most  of  the  streets  are  crooked  and 
dirty,  the  houses  wooden  and  very  wretched  j  nor  do 
the  inhabitants  appear  much  the  richer  for  their  cloth 
manufactory.  Indeed,  it  is  not  in  a  very  flourishing 
condition,  but  what  cloth  they  make  is  very  fine. 

The  country  about  Segovia  has  the  reputation  of  be- 
ing the  best  tor  rearing  the  kind  of  sheep  that  produces 
the  beuutiful  Spanish  wool  \  but  as  those  flocks  wander 
over  many  other  parts  of  the  kingdom,  Segovia  seems  to 
have  no  exclusive  title  to  thi»  reputation.  St-govia  (fksys 
Mr  TowDsend,  whobe  valuable  travels  will  be  read  with 
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mnch  pleaaare)  was  once  famous  for  its  doth  made  on 
the  king^s  account  \  bat  other  nations  have  since  Become 
rivals  in  this  branch,  and  the  manufacture  in  this  city 
^has  been  gradually  declining.  When  the  king  gave  it 
up  to  a  private  -company,  he  left  about  30001.  in  trade  ^ 
but  now  he  is  no  longer  a  partner  in  the  business.  In 
the  year  161 2  were  made  here  25,500  pieces  of  cloth, 
which  consumed  44,625  quintals  of  wool,  and  employed 
34,189  persons  \  but  at  present  they  make  only  about 
4000  piecea.  The  principal  imperfections  of  this  cloth 
are,  that  the  thread  is  not  even,  and  that  much  grease 
remain!*  in  it  when  it  is  delivered  to  the  dyer^  in  con- 
sequence  of  which  the  coloiii  is  apt'  to  fail.  Ytt,  in- 
'depcBdently  of  imperfections,  so  many  are  the  disad- 
vantages under  which  the  manut'actuie  labours,  that 
■foreigners  can  afford  to  pay  3I.  for  the  aroba  of  fine 
wool,  tor  which  the  Spaniard  gives  no  more  than  2os. 
and  after  all  bis  charges  can  command  the  market  even 
id  the  ports  of  Spain. 

Segovia,  New^  a  town  of  North  America,  in  New 
Spain,  and  in  the  audience  of  Guatimala  \  seated  on 
the  river  Yare,  on  the  confines  of  the  province  ot'  Hon- 
duras.    W.  Long.  84.  30.  N.  Lat.  13.  25. 

Segovia,  a  town  of  America,  in  Terra  Fir  ma,  and 
in  the  province  of  Vent  xuela,  seated  on  a* river,  near  a 
very  high  mountain,  where  there  are  mines  of  gold.  W 
Long.  65.  30.  N.  Lat.  8.  20. 

Segovia,  a  town  of  Avia,  in  the  island  of  Manila, 

«nd  one  of  the  largest  of  fhe  Pliilippines,  seated  at  the 

.north  end  of  the  island,  240  miles  north  of  Manila, 

and  subject  to  Spain.  £.  Long.  1 20.  59.  N.  Lat.  1 8.36. 

8£GR£  ANT,  is  the  herald's  word  for  a  griflin  when 
drawn  in  a  leaping  posture,  and  displaying  his  uings  as 
if  ready  to  fly. 

SEGUE,  in  the  Italian  mnsic,  is  often  found  before 
mria^  atieivjOj  amen^  6cc.  to  show  that  those  portions  or 
parts  are  to  be  sung  immediately  after  the  last  note  of 
that  part  over  which  it  is  writ ;  but  if  these  words  si 
pUwetf  or  ad  libitum^  are  joined  therewith,  it  signifies, 
that  these  portions  may  be  sung  or  not  at  pleasure. 

SEGULERIA,  a  genus  of  plants  belonging  to  the 
dass  polyandria.     See  Botany  Indes. 

SEJANT,  a  term  used  in  heraldry,  when  a  lion,  or 
other  beast,  is  drawn  in  an  escutcheon  silting  like  a 
.•at  with  bis  fore- feet  straight. 

SEJANUS,  MELIUS,  a  native  of  Vulsinum  in  Tus- 
aany,  who  distinguished  himselt  in  the  court  of  Tiheri- 
418.  His  father^s  name  was  Seius  Strabo ;  a  Roman 
knight,  commander  of  the  ptetorian  guards.  His  mo- 
ther was  descended  from  the  Junian  family.  Stjanus 
£rst  gained  the  favour  of  Caiui^  Ceesar,  the  grandson  of 
Augustus,  but  afterwaids  he* attached  himself  to  the  in- 
terest and  the  views  of  Tiberius,  who  then  sat  on  the 
imperial  throne.  The  emperor,  who  was  naturally  of 
A  suspicious  temper,  was  free  and  open  with  Sej:inus, 
and  while  he  dtatrusted  others,  he  communicatrd  his 
greatest  secrets  to  this  fawning  favourite.  Scjanus  im* 
proved  this  confidence  ;  and  when  be  bad  found  that  he 
possessed  the  esteem  of  Tiberius,  he  next  endeavoured 
to  become  the  favourite  of  the  soldiers,  and  the  darling 
of  the  senate.  As  commander  of  the  pretoriun  j^uards 
he  was  the  second  man  in  Rome,  and  in  that  important 
office  he  made  use  of  insinuations  and  every  mean  arti- 
fice to  make  himself  beloved  and  revered.  His  afl'ability 
and  condescension  gained  him  the  hearts  of  the  commoa 
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soldiers,  and,  by  appointing  his  own  favourites  and  ad-   Sfjajina 
herents  to  places  of  trust  and  honour,  all  the  officers  and  <       y    'i 
centurions  of  the  army  became  devoted  to  his  interest. 
The  views  of  Sejnnus  in  this  were  well  known  \  yet,  to 
advance  with  more  success,  be  attempted  to  gain  the  af- 
fection of  the  senators.     In  this  he  met  with  no  opposi- 
tion.    A  man  who  has  the  dinposal  of  places  of  ho- 
nour and  dignity,  and  who  has  the  command  ol  the  pub- 
lic money,  cannot  but  be  the  favourite  of  those  who  are 
in  need  of  his  assistance.     It  is  evtn  said,  that  Sejanus 
gained  to  his  views  all  the  wives  of  the  senators,  by  a 
private  and  most  sacred  promise  of  marriage  to  each  of 
them,  whenever  he  had  made  himself  independent  and 
sovereign  of  Hume.     Yet,  however  successful  with  the 
best  and  iioblebt  families  in  the  empire,  Sejanus  had  to 
combat  numbers  in  the  bouse  of  the  emperor  \  but  these 
seeming  ob^tacle^  were  soon  removed.    All  the  children 
and  grandcbiidien  of  Tiberius  were  sacrificed  to  the 
ambition  of  the  iavouvite  under  various  preten«  ea  ;  and 
Drusus  the  son  of  the  emperor,  by  striking  Sejanus, 
made  his  destruction  sure  and  inevitable.     Livia,  the 
wite  of  Drusus,  was  gained  by  Sejanus  ^  and,  though 
the  mother  of  many  children,  Hhe  was  prevailed  upon  to 
a^^sist  her  adulterer  in  the  muider  of  her  husband,  and 
she  coubented  to  marrv  him  when  Drusus  was  dead.  No 
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sooner  was  Drusus  poisoned,  than  Sejanus  openly  decla- 
red his  wish  to  marry  Livia.  This  was  strongly  oppo- 
sed by  Tiberius  y  and  the  emperor,  by  recommending 
Germanicus  to  the  senators  for  his  successor,  rendered 
Sejanus  bold  and  determined.  He  was  more  urgent  in 
his  demands  \  and  when  he  could  not  gain  the  consent 
of  the  emperor,  he  persuaded  him  to  retire  to  solitude 
from  the  noise  of  Rome  and  the  troubles  of  the  govern- 
ment. Tiberius,  naturally  fond  of  ease  and  luxury,  yield« 
ed  to  his  representations,  and  retired  to  Campania,  leav- 
ing Sejanus  at  the  head  ot  the  empire.  This  was  highly 
gratifying  to  the  favourite,  iiut  he  was  not  without  a  ma- 
ster. Prudence  and  moderation  might  have  made  him 
what  he  wished  to  be  \  but  having  oficnded  the  emperor 
beyond  forgiveness,  he  resolved  to  retrieve  his  loss,  and 
by  one  vigorous  eflort  to  decide  the  fate  of  the  empire. 
He  called  together  his  friends  and  followers  ;  he  paid 
couit  to  such  as  seemed  dissafiected  \  he  held  forth  re- 
wards and  promises ;  and,  having  increased  the  number 
of  his  partisans,  formed  a  bold  conspiracy,  resolved  by 
any  means  to  sei^e  the  sovereign  power. 

A  powerful  league  was  iormed  with  astonishing  rapi- 
d'ty,  and  great  numbers  of  all  descriptions,  senators  as 
well  as  military  men,  entered  into  the  plot.     Among  xfurphv's 
these,  Satrius  Secundus  was  the  confidential  iriend  and  TVrrtYut, 
prime  agent  of  the  minister.     Whatever  was  this  man^8B4)ok  ▼. 
motive,  whether  fear,  or  views  of  interest,  or  ingratitude 
(for  no  principle  ot  honour  can  be  imputed  to  him),  he 
resolved  to  betray  the  secret  to  Tiberius.    For  this  pur- 
pose he  addressed  himself  to  Antonia,   the  daughter  of 
Anthony  the  triumvir,  the  widow  of  Drusus,  and  the 
mother  of  Germanicus.     When  this  illustrious  woman, 
who  was  honoured  by  the  court  and  revered  by  the 
people,  heaid  the  particulars,  she  sent  dispatches  to  the 
empcior  by  one  of  her  slaves.    Tiberius  was  astonished, 
but  not  dismayed.     The  danger  pressed  j  his  habitual 
slowness  was  out  of  season  ^  the  time  called  for  vigour 
and  decisive  measures.     He  sent  Macro  to  Rome,  with 
a  special  commission  to  take  upon  him  the  «i&^Ew\Bw%a^'^  ^ 
the  prsetoriAU  sroax^^*    W^  ^<6A!it\  S^*>wtNx^vxx^'Q&  Vs^ 
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Scjaflus    bis  conduct  in  all  emergencies.     Early  in  the  morning 
on  the  ijlh,  before  the  ^calends  of  November,  a  report 
was  Bprtail,  that  letters  had  arrived  at  Rome,  in  \vlilch 
the  entpcror  stgiiifitd  his  intention  to  a^snciate  Sejanus 
i^'ith  himself  in  the  tribunitian  power.     The  senate  was 
summoned  to  meet  in  the  temple  of  Apollo,  near  the 
imperial  palace.     Sejanus  attended  without  delaj.     A 
party  of  the  proctorians  followed   him.      Macro   met 
him   in   the  vestibule  of  the  temple.     He  approached 
the   minister  witif  all   demonstrations  of  profound  re- 
spect, and  taking  him  aside,  *'  Be  not  surprised  (he  said) 
that  you  have  no  letter  from  the  prince  :  it  is  his  plea- 
sure to  declare  you  his  colleague  in  tbo  tribunitiaa 
power;  but  he  thinks  that  a  matter  of  so;fmuch  impor- 
tance should  be  communicated  to  the  fathers  by  the  voice 
pf  the  consuls.     I  am  going  to  deliver  the  emperor^s 
orders.''    Sejanus,  elated  with  joy,  and  flushed  with  bis 
new  dignity,  entered  the  senate-house  ;  Macro  followed 
]iim.     As  soon  as  the  consuls  arrived,  he  delivered  the 
letter  from  Tiberius,  and  immediatly  went  forth    to 
the  praetorian  guards.     Having  promised  them  a  dona- 
tion, he  added,  that  if  they  followed  bim  to  the  camp 
they  would  there  receive  the  promised  bounty.     The 
prsetorian  guards  quitted  their  station.    Laco,  who  stood 
near  at  hand,  imroediatelf  surrounded  the  senate-house 
irilh  a  body  of  the  city  cohorts. 

The  letter  to  the  consuls  was  confused,  obscnre,  and 
tedious,  only  glancing  at  Sejanus,  till  at  last  the  lan- 
guage of  invective  left  no  room  for  doubt.  Sejanus 
kept  his  seat  like  a  man  benumbed,  senseless  and  stupid 
vith  astonishment.  His  friends,  who  a  little  before 
congratulated  him  on  his  new  dignity,  deserted  him  on 
every  side.  He  was  commanded  by  the  consul  to  rise 
and  follow  him,  and  being  loaded  with  irons,  was  con- 
ducted to  prison.  Shortly  after  he  was  condemned  to 
death  by  the  senate,  and  strangled. 

SEIGNIOR,  is,  in  its  general  signification,  the  same 
with  lordj  but  is  particularly  used  for  the  lord  of  the  fee 
or  of  a  manor,  as  seigneur  among  the  feudists  it  he  who 
grants  a  fee  or  benefit  out  of  the  land  to  another  ^  and 
the  reason  is,  because  having  granted  away  the  use  and 
profit  of  the  land,  the  property  or  dominion  he  still  re- 
tains in  himself. 

SEIGNIORAGE,  is  a  royalty  or  prerogative  of  the 
king,  whereby  he  claims  an  allowance  of  gold  and  silver 
brought  in  the  mass  to  be  exchanged  for  coin.  As  seig- 
niorage, out  of  every  pound  weight  of  gold,  the  king 
had  for  his  coin  5s.  of  which  he  paid  to  the  master  of 
the  hiint  sometimes  is.  and  sometimes  is.  6d.  Upon 
every  pound  weight  of  silver,  the  seigniorage  allowed 


of  Paris  is  situated.  See  Paris.  It«  extent  is  Mily 
50,478  hectan  s,  (each  equal  to  a.47  acres).  The  po- 
pulation in  1817  was  780,000*  The  contributions  for 
the  year  1802  amounted  to  22,499,486  franc<s. 

Sejns  Inferior^  a  department  in  the  north-west  of 
France,  lying  along  the  shores  of  the  ChanoeK  The 
soil  is  fertile  in  com  and  flax }  but  is  especially  dia- 
tingoished  as  afiording  excellent  pasturage.  This  de- 
partment is  one  of  the  most  populous  and  industrious  in 
France,  being  the  seat  of  many  of  the  chief  woollen  and 
cotton  manufactures.  Its  extent  is  593,810  liectarea« 
The  population  in  181 7  aroouoted  to  642,948.  Ronea 
it  the  chief  town. 

Seise  and  Mjrse^  a  department  in  the  north  of 
France.  It  is  fertile  in  com  \  affords  excellent  pasta* 
rage,  and  produces  vines.  Thongh  in  the  immediate 
neighbourhood  of  Paris,  it  has  few  manufactures.  Its 
extent  is  595,980  hectares.  The  population  in  181 7 
amounted  to  304,068.     Melun  is  the  chief  town. 

Seine  and  OrsE^  a  department  in  the  north-west  of 
France.  It  produces  grain,  firaits,  wood,  and  some 
vines  ;  but  the  wine  i^  of  an  inferior  quality.  The  in- 
habitants are  chiefly  occupied  in  supplying  the  mar- 
kets of  Paris.  There  are,  however,  some  manufactures 
of  arms,  clocks,  porcelaini  snd  painted  cloth.  Its  ex- 
tent is  575,042  hectares }  and  the  population  in  1817 
was  439,972.  The  contributions  for  the  year  i8oa 
amounted  to  793731685  francs.  Versailles  is  the  chi^ 
town. 

SEISIN,  in  Ztffr,  signifies  possession.  In  this  senst 
we  say, /»rrmtVr  jr»iW,  for  the  first  possession,  &c. 

Seisin  is  divided  into  that  in  deed  or  infact^  and  that 
in  law.  A  seisin  in  deed  is  where  a  possession  is  actually 
taken :  but  a  seisin  in  iaw  is,  where  lands  descend,  and 
the  party  has  not  entered  thereon ;  or,  in  other  words, 
it  is  where  a  person  has  a  right  to  lands,  &c.  and  is  by 
Wrong  disseised  of  them.  A  seiHin  in  law  is  held  to  be 
suflicient  to  avow  on  \  tbongh  to  the  bringing  of  an  as- 
size, actual  seisin  is  required ;  and  where  seisin  is  al- 
leged, the  person  pleading  it  most  sbow  of  what  estato 
he  is  seised,  &c. 

Seisin  of  a  superior  service  is  deemed  to  be  a  seisin 
of  all  superior  and  casual  services  that  are  incident 
thereto ;  and  seisin  of  a  lessee  for  years,  is  suflicient 
for  him  in  reversion. 

Livefj  of  SsisiHf  in  Low^  an  essential  ceremony  in 
the  conveyance  of  landed  property)  being  no  other 
than  the  pure  feudal  investiture,  or  deKvery  of  corpo- 
ral possession  of  the  land  or  tenement.  This  was  held 
absolutely  necessary  to  complete  the  donation;  Nam 


to  thn  king  in  the  time  of  Edward  III.  was  18  penny-    feudam  sine  invesiitttra  nuilo  mode  ronstiiui potuit :  and 


wt'i gilts,  which  then  amounted  to  about  is.  out  of  which 
he.  paid  8d.  or  9d.  to  the  master.  In  the  reign  of  King 
Henry  V.  the  king's  seigniorage  of  every  pound  of  sil- 
ver was  15(1.     See  Coinage,  Supplement. 

SEIGNIORY,  is  borrowed  from  the  French  teig-- 
neuric  i.  e.  dommatus^  imperium,  principatvs ;  and 
signifies  with  us  a  manor  or  lordship,  setsrmory  de 
sQkemans.  Seigniory  in  gross^  seems  to  be  the  title  of 
him  who  i«  not  lord  by  means  of  any  manor,  but  imme- 
diately in  his  own  person  ;  as  tenure  in  capite^  where- 
by one  holds  of  the  king,  as  of  his  crown,  is  seigniory  in 
rross. 

SEIKS.    See  Hindo^an. 

SEINEj  a  department  of  France,  in  which  the  city 


an  estate  was  then  only  perfect  when,  as  Fleta  expresses 
it  in  our  Wm^  Jit  juris  et  seisina  conjunction    See  Feoy- 

MENT. 

Investitures,  in  their  original  rise,  were  probably  in- 
tended to  demonstrate  in  conquered  countries  the  actual 
possession  of  the  lord  j  and  that  be  did  not  grsnt  a  bare 
litigious  right,  which  the  soldier  was  ill  qualified  to  pro- 
secute, but  a  peaceable  and  firm  poA$^(»«sion.  And,  mt  a 
time  when  writing  was  seldom  practist  d,  a  mere  01a!  gift^ 
at  a  distance  from  the  spot  that  wan  given,  was  not  like- 
ly to  be  either,  long  or  accurately  retained  in  (he  memo- 
ry of  bystanders,  who  were  very  little  intertsted  in  the 
grant.  Afterwards  they  were  retained  as  a  ]iublic  and 
notoiIouB  act,  that  the  coontry  might  take  notice  of  and 

testify 
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Sciun.  testify  ibe  transfer  of  the  estate ;  aucKtbat  such  as  claimed 
title  by  other  means  might  know  against  whom  to  bring 
their  actions. 

In  all  well-governed  nations,  some  notoriety  of  this 
kind  has  been  ever  held  requisite,  in  order  to  acquire 
and  ascertain  the  property  of  lands.  In  the  Roman 
hi^^  plenum  dominium  was  not  said  to  subsist  unless  where 
a  man  had  both  the  ri^fU  and  the  corporal  possession  ; 
which  possession  could  not  be  acquired  without  both  an 
actual  intention  to  possess,  and  an  actual  seisin  or  entry 
into  the  premisses,  or  part  of  them  in  the  name  of  the 
whole.  And  even  in  ecclesiastical  promotions,  where 
the  freehold  passes  to  the  person  promoted,  corporal 
posses3ion  is  required  at  this  day  to  vest  the  property 
completely  in  the  new  proprietory  who,  according  to 
the  distinction  of  the  canonist,  acquires  the  jus  ad  rem^ 
or  inchoate  and  imperfect  right,  by  nomination  and  in- 
stitution -,  but  not  the  Jus  in  re^  or  complete  and  full 
right,  unless  by  corporal  possession.  Therefore  in  dig- 
nities possession  is  given  by  instalment  j  in  rectories  and 
vicarages  by  induction  \  without  which  no  temporal 
rights  accrue  to  the  minister,  though  every  ecclesiastical 
power  is  vested  in  him  by  institution.  So  also  even  in 
descents  of  lands,  by  our  law,  wbich  are  cast  on  the  heir 
by  act  of  the  law  itself,  the  heir  has  not  plenum  domini- 
um^ or  full  and  complete  ownership,  till  he  has  made  an 
actual  corporal  entry  into  the  lands:  for  if  he  dies  before 
entry  made^  his  heir  shall  not  be  entitled  to  take  the  pos- 
session, but  the  heir  of  the  person  who  was  last  actually 
seised.  It  is  not  therefore  only  a  mere  right  to  enter,  hot 
the  actual  entry,  that  makes  a  man  complete  owner ;  so 
as  to  transmit  the  inheritance  to  bis  own  heirs:  wmjus^ 
sed  seisina^facit  stipitem. 

Yet  the  corporal  tradition  of  lands  being  sometimes 
inconvenient,  a  symbolical  delivery  of  possession  was  in 
many  cases  anciently  allowed}  hy  transferring  some- 
thing near  at  hand,  in  the  presence  of  credible  wit- 
nesses, which  by  agreement  should  serve  to  represent 
the  very  thing  designed  to  be  conveyed  \  and  an  occu- 
pancy of  this  sign  or  symbol  was  permitted  as  equiva- 
lent to  occupancy  of  the  land  itself.  Among  the  Jews 
we  find  the  evidence  of  a  purchase  thus  defined  in  the 
book  of  Ruth  :  **  Now  this  was  the  manner  in  former 
time  in  Israel,  concerning  redeeming  and  concerning 
changing,  for  to  confirm  all  things  :  a  man  plucked  off 
his  shoe,  and  gave  it  to  his  neighbour  \  and  this  was  a 
testimony  in  Israel.^*  Among  the  ancient  Goths  and 
Swedes,  contracts  for  the  sale  of  lands  were  made  in 
the  presence  of  witnesses,  who  extended  the  cloak  of 
the  buyer,  while  the  seller  cast  a  clod  of  the  land  into 
it,  in  order  to  give  possession  \  and  a  staff  or  wand  was 
also  delivered  from  the  vender  to  the  vendee,  which 
passed  through  the  hands  of  the  witn$'sse.<t.  With  our 
Saxon  ancestors  the  delivery  of  a  turf  was  a  necessary 
solemnity  to  establish  the  conveyance  of  lands.  And, 
to  this  day,  the  conveyance  of  our  copyhold  estates  is 
usually  made  from  (he  seller  to  the  lord  or  his  steward 
by  delivery  of  a  rod  or  verge,  and  then  from  the  lord  to 
the  purcha-^er  hy  re-delivery  of  the  same  in  thepresence 
of  a  jury  of  tenants* 

Conveyances  in  writing  were  the  last  and  most  re- 
fined improvement.  The  mere  delivery  of  poH-essioo, 
eithf^r  actual  or  symbolical,  depending  on  the  ocular 
testimony  and  remembrance  of  the  witnesses,  was  liable 
to  be  forgotlen  or  misrepresentedi  and  became  frequent- 
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iy  incapable  of  proof.  Besides,  the  new  occasions  anJ 
necessities  introduced  by  the  advancement  of  commerce, 
required  means  to  be  devised  of  charging  and  incumber- 
ing estates,  and  of  making  them  liable  to  a  multitude  of 
conditions  and  minute  designations,  for  the  purposes  of 
raising  money,  without  an  alisolute  sale  of  the  land  ^ 
and  sometimes  the  like  proceedings  were  found  useful 
in  order  to  make  a  decent  and  competent  provision  for 
the  numerous  branches  of  a  family,  and  for  other  do- 
mestic views.  None  of  which  could  be  effected  by  a 
mere,  simple,  corporal  transfer  of  the  soil  firom  one  man. 
to  another,  which  was  principally  calculated  for  convey*- 
ing  an  absolute  unlimited  dominion.  Written  deeds 
were  therefore  introduced,  in  order  to  specify  and  per- 
petuate the  peculiar  purposes  of  the  party  who  convey- 
ed :  yet  still,  for  a  very  long  series  of  years,  they  were 
never  made  ose  of,  but  in  company  with  the  more  an** 
cient  and  notorious  metliod  of  transfer  hy  delivery  o£ 
corporal  possession. 

Livery  of  seisin,  by  the  common  law,  is  necessary  to 
be  made  upon  every  grant  of  an  estate  of  freehold  in  he- 
reditaments corporeal,  whether  of  inheritance  or  for  life 
only.  In  hereditaments  incorporeal  it  is  impossible  to  be 
made  \  for  they  are  not  the  object  of  the  senses:  and  in. 
leases  for  years,  or  other  chattel  interests,  it  is  not  neces- 
sary. In  leases  for  years  indeed  an  actual  entry  is  neoes-r 
sary,  to  vest  the  estate  in  the  lessee :  for  a  bare  lease  givee^ 
him  only  a  right  to  enter,  which  it  called  his  interest  in 
the  term,  or  mter esse  termini:  and  when  he  enters  in  pur- 
soance  of  that  right,  he  is  then,  and  not  before,  in  posses- 
sion of  his  term,  and  complete  tenant  for  years.  This 
entry  by  the  tenant  himself  serves  the  purpose  of  notorie- 
ty, as  well  as  livery  of  seisin  from  the  granter  could 
have  done;  which,  it  would  have  been  improper  to- 
have  given  in  this  case,  because  that  solenmity  is  appro- 
priated to  the  conveyance  of  a  freehold.  And  this  is . 
one  reason  why  freeholds  cannot  be  made  to  commence 
infnturo^  because  they  cannot  (at  the  common  law)  be 
made  but  by  livery  of  seisin  \  which  livery,  being  an « 
actual  manual  tradition  of  the  land,  must  take  effect  in 
pnesenti^  or  not  at  all. 

Livery  of  seisin  is  either  in  deed  or  in  law. 
Livery  in  deed  is  thus  performed.   The  feoffor,  lessor, 
or  his  attorney,  together  with  the  feoffee,  lessee,  or  his . 
attorney,  (for  this  may  as  effectually  be  done  by  de- 
puty or  attorney  as  by  the  principals  themselves  in  per* 
son),  come  to  the  land  or  to  the  house  ;  and  there,  in 
the  presence  of  witnesses,  declare  the  contents  of  the- 
feoffment  or  lease  on  which  liverv  is  to  be  made.     And 
then  the  feoffor,  if  it  be  of  land^  doth  deliver  to   the 
feoffee,  all  other  persons  being  out  of  ihe  ground,  a  clod 
or  turf,  or  a  twig  or  bough  there  growing,  with  words 
to  this  effect :  **  I  deliver  these  to  you  in  the  name  of 
seisin  of  all  the  lands  and  tenements  contained  in  thia- 
deed.'*     But,  if  it  be  of  a  house,  the  feoffor  naust  take 
the  ring  or  latch  of  the  door,  the  house  being  quite 
empty,  and  deliver  it  to  the  fVoffee  in  the  same  form  ; 
and  then  the  feoffee  must  enter  alone,  and  shut  the  door, . 
and  then  open  it>  and  let  in  the  others.     If  the  convey- 
ance or  feoffment  be  of  divers  lands,  lying  scattered  m 
^ne  and  the  same  county,  then  in  the  feoffor's  possession, 
livery  of  seisin  of  any  parcel,  in  the  name  of  the  rest,.. 
suflSceth  for  all ;  but  if  they  be  in  several  counties,  there 
roust  be  as  many  liveries  as  there  art*  counties.    Fcir^vC 
the  title  to  tbeie.  \asL4ii^  ^^xsu^^  v^  N^  .^VK^Q^&^^  "^cax^ 
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mnst  be  ts  many  trials  as  there  are  counties,  and  the 
jufy  of  one  county  are  no  jud>res  of  the  notoriety  of  a 
tact  in  another.  Besides^  ancient! Yi  this  seisin  was  ob- 
liged to  be  delivered  coram  paribus  de  vicineto^  before 
the  peerit  or  freeholders  of  the  neighbourhood,  Trho 
attested  such  delivery  in  the  body  or  on  the  back  of 
the  deed ;  according  to  the  rule  of  the  feodal  law. 
Pares  df bent  interesse  invcstttune  feudi\  ct  non  alii: 
for  which  thin  reaiton  is  exprfs^ly  given ;  becanse  the 
^eers  ur  vassaU  of  the  lord,  being  bound  by  their  oath 
of  fealty,  will  take  care  that  no  fraud  b^  committed 
to  his  prejudice,  which  strangers  might  be  apt  to  con- 
nive at.  And  though  afterwards  the  ocular  attesta- 
tion of  the  pares  vivls  held  unnecessary,  and  livery 
might  be  made  bi^fore  any  credible  witnesses,  yet  the 
trial,  in  case  it  was  disputed,  (like  that  of  all  other  at- 
testations), was  still  reserved  to  the  pares  or  jury  of 
the  county.  Aho,  if  the  lands  be  out  on  lease,  though 
all  lie  in  the  same  county,  there  must  be  as  many  li- 
veries as  there  are  tenants  :  because  no  livery  can  be 
nade  in  this  case,  but  by  the  consent  of  the  particular 
tenant ;  and  the  consent  of  one  will  not  bind  the  rest. 
And  in  all  these  cases  it  is  prudent,  and  usual,  to  en- 
dorse the  livery  of  seisin  on  the  back  of  the  deed,  spe- 
cifying the  manner,  place,  and  time  of  making  it ;  to- 
gether with  the  names  of  the  witnesses.  And  thus  much 
for  livery  in  deed. 

Livery  in  law  is  where  the  same  is  not  made  on  the 
land,  but  in  sight  of  it  only  \  the  feoffor  saying  to  the 
feoffee,  ''  I  give  you  yonder  land,  enter  and  take  pos- 
session.** Here,  if  the  feoffee  enters  during  the  life  of 
the  feoffor,  it  is  a  good  livery,  but  not  otherwise  ^un- 
less he  dares  not  enter  through  fear  of  his  life  or  bodily 
harm  ;  and  then  his  continual  claim,  made  vearly  in  due 
form  of  law,  as  near  as  possible  to  the  lands,  will  suffice 
without  an  entry.  This  livery  in  law  cannot,  however, 
be  given  or  received  by  attorney,  but  only  by  the  par- 
ties themselves. 

SEIZE,  in  the  sea-language,  is  to  make  fast  or  bind, 
particularly  to  fasten  two  ropes  together  with  rope- 
yarn.  The  seizing  of  a  boat  is  a  rope  tied  to  a  ring  or 
little  chain  in  the  fore-ship  of  the  boat,  by  which  means 
it  is  fastened  to  the. side  of  the  ship. 

SEIZURE,  in  commerce,  an  arrest  of  some  mer* 
chandise,  moveable,  or  other  matter,  either  in  con- 
sequence of  some  law  or  of  some  express  order  of 
the  sovereign.  Contraband  good;*,  those  fraudulently 
entered,  or  landed  without  entering  at  all,  or  at 
wrong  places,  are  subject  to  seizure.  In  seizures  among 
us,  one  half  goes  to  the  informer,  and  the  other  half  to 
the  king. 

.  SELACO,  a  genus  of  plants  belonging  to  the  didy- 
namia  class  ;  and  in  the  natural  method  ranking  under 
the  4^th  order,  Ag^regatte.     See  Botany  Index* 

SEi.I)EN,  John,  called  by  Grotius  the  gloty  of 
England^  was  born  at  Salvlngton  in  Sussex  in  1584. 
He  was  educated  at  the  free  school  at  Chichester  j 
whence  he  was  sept  to  Hart  Hall  in  the  univernity  of 
Oxford,  where  he  Ktaidfour  yean.  In  161 2,  he  enter- 
ed himself  in  Clifford's  Inn,  m  order  to  study  the  Uw  ^ 
and  about  two  years  after  removed  to  the  Inner  Tem- 
pie,  where  he  Foon  acquired  great  reputtition  by  his 
learning.  He  had  already  published  several  olhis  work^^ 
and  this  year  wrote  verges  in  Latin,  Greek,  and  Eng- 
.lishi  uppn  Mr  William  Browne's  Britancia's  Pastorals. 
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In  1 6 14,  he  published  his  Titles  of  Honour ;  and  in  Seldri. 
J 616,  his  Notes  on  Sir  John  Fortescue's  book  De  Lau^ 
dibits  Legum  AngUns,  In  1618,  he  published  his  Histo- 
ry of  Tythes  \  which  gave  great  offence  to  the  clergy, 
and  was  animadverted  upon  by  several  writers  \  and  for 
that  book  be  was  calltd  before  the  high  commission  court, 
and  oblii^ed  to  make  a  public  acknowledgement  of  bia 
sorrow  lor  having  published  it.  In  1621,  being  sent  for 
by  the  pailiament,  though  he  was  not  then  a  member 
of  that  house,  and  giving  his  opinion  vc*ry  strongly  in 
favour  of  their  privileges  in  opposition  to  the  court,  be 
was  committed  to  the  custody  of  the  sheriff  of  I^on- 
don,  but  was  set  at  liberty  after  five  weeks  confine* 
ment.  In  1623,  he  wa>  cbosvu  burgess  for  Lancaster  \ 
but,  amidst  all  the  divi^tions  of  the  nation,  kept  himself 
neuter«  pro)»ecuting  bis  studies  with  fuch  application, 
that  though  he  was  the  next  year  chosen  reader  of 
Lyon's  Inn,  he  relumed  topeiform  that  office.  lu  1625, 
he  was  chosen  burgetkS  for  Great  Beduin  in  Wiltshire, 
to  serve  in  the  first  parliament  of  King  Charles  I.  in 
which  he  declared  himself  warmly  against  the  duke  of 
Buckingham)  and  on  his  Grace's  being  impeached  by 
the  House  of  Commons,  was  appointed  one  of  the  ma- 
nagers  of  the  articles  against  him.  In  1627  and  1628,^ 
he  opposed  the  court  party  with  great  vigour.  The 
parliament  being  prorogued  to  January  20.  1629,  Mr 
Selden  retired  to  the  carl  of  Kent's  hou^  at  Wrest,  in 
Bfdfordshire,  where  he  finis^hed  his  Marmora  Antnde^ 
iiana*  The  parliament  being  met,  he,  among  others, 
again  distinguished  himself  by  his  zeal  against  the  court  \ 
when  the  king  distsolving  tlie  parliament,  ordered  several 
of  the  members  to  be  brought  before  the  King's  Bench 
bar,  and  committed  to  the  Tower.  Among  these  waa 
Mr  Selden,  who  insisting  on  the  benefit  of  the  laws,  and 
refusing  to  make  his  submission,  was  removed  to  the 
King's  Bench  prison.  Being  here  in  danger  of  his  life 
on  account  of  the  plague  then  raging  in  Suutbwark,  he 
petitioned  the  lord  high  treasurer,  at  the  end  of  Trini- 
ty term,  to  intercede  with  his  Majesty  that  he  might 
be  removed  to  the  Gate-house,  W^estminster,  which  was 
granted :  but  in  Michaelmas  term  following,  the  judges 
objecting  to  the  lord  treasurer's  warrant,  by  which  he 
had  been  removed  to  the  Gate -house,  an  order  was  made 
for  conveying  him  back  to  the  King's  Bench,  whence 
he  was  released  in  the  latter  end  of  the  same  year  ,  bui 
fifteen  years  after,  the  parliament  ordered  him  ^oooL 
for  the  loHses  he  had  nustainedon  thin  occaHion.  He  was 
afterwards  committed  with  several  other  gentlemen,  for 
dispersing  a  libel ;  but  the  author,  who  was  abroad,  be- 
ini;  discovered,  they  were  at  length  set  at  libtrty.  la 
i6<^4,  a  dispute  arising  between  the  English  and  Dutch 
concerning  the  herring- fishery  on  the  British  coast,  be 
wa»  prevailed  upon  by  Archbishop  Laud  to  draw  up  his 
Mare  Clausvm^  in  answer  to  (irotius's  Mare  Liberum  : 
which  greatly  reconmiended  him  to  the  favour  of  the 
court.  In  164O,  htr  was  chosen  member  for  the  uni- 
versity of  Oxford  ;  when  he  again  opposed  the  court, 
though  he  might,  bv  complying,  have  raised  himself  to 
very  coivsineiabie  po^ts.  In  1643,  ^®  ^"^  appointed 
one  of  the  lay  m^'nihtrs  to  sit  in  the  assembly  of  uivines 
at  W^estminster,  and  ivan  the  same  year  appointed  keep- 
er of  the  records  in  the  Tower-  WhiUt  he  attended  his 
duty  in  (he  a-9Aemhly,  a  warm  debate  arose  re^'pecting 
the  distance  of  Jericho  from  Jerusalem.  The  party 
which  contended  for  the  shoitc-bt  distance,  urged,  as  ^ 

proof 
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Sctdea  proof  of  their  opinion  being  well  founded,  that  fishes 
II  were  carried  from  the  one  city  to  the  other,  and  sold  in 
Selcacas.  j^he  market.  Their  adversaries  were  ready  to  yield  to 
the  force  of  this  conclusive  argument,  when  SeJden^ 
who  despised  both  parties,  as  well  as  the  frivol ousness  of 
their  dispute,  exclaimed,  •*  Perhaps  the  fisheS  were  salt- 
ed !**  This  unexpected  remark  left  the  victory  doubt- 
ful, and  renewed  the  debate  ^  and  our  author,  who  was 
sick  of  such  trifling,  soon  found  employment  more  suit- 
ed to  his  genius ;  for,  in  1645,  ^^  ^^^  made  one  of  the 
commissioners  of  the  admiralty.  The  same  year  he  was 
unanimously  elected  master  of  Trinity  college,  Cam- 
bridge ^  but  declined  accepting.  He  died  in  1654; 
and  was  interred  in  the  Temple-church,  where  a  monu- 
ment is  erected  to  his  memory.  Dr  Wilkes  observes, 
that  he  was  a  man  of  uncommon  gravity  and  greatness 
of  soul,  averse  to  flattery,  liberal  to  scholars,  charitable  to 
the  poor }  and  though  be  had  great  latitude  in  his  prin- 
ciples with  regard  to  ecclesiastical  power,  yet  he  had  a 
sincere  regard  for  the  church  of  England.  He  wrote 
many  learned  works  besides  those  already  mentioned  ; 
the  principal  of  which  are,  i.  De  Jure  Naturali  et  Gen- 
tium juxta  Disciplinatn  Hehraorum,  2.  De  Nuptits  et 
Divorciis,  3.  De  Anno  Civili  veterum  Hebrceorvm. 
4.  De  Nummis.  5.  De  Dit's  S^fris.  6,  Uxor  Htbraica. 
7.  Jani  Anghrum  Fades  altera^  &c.  All  his  works 
were  pribted  together  in  1726,  in  3  vols  folio. 

SELENITE,  in  Minera/ogy,  the  crystallized  sul- 
phate of  lime  or  gvpsum.  See  Lime,  Mineralogy 
Index,  Selenite  literally  signifies  tnoon-stone^  and  is 
expressive  of  the  colour  and  soft  lustre  of  the  mineral. 
SELENOGRAPHY,  a  branch  of  cosmograpby, 
which  describes  the  moon  and  all  the  parts  and  appear- 
ances thereof,  as  geography  does  those  of  the  earth. 
See  MooK,  and  Astronomy  Index. 

SELEUCIA,  in  Ancient  Geography,  surnamed  Ba* 
hyUmioj  because  situated  on  its  confinej>,  at  the  conflu- 
ence of  the  Euphrates  and  Tigris.  Ptolemy  places  it 
in  Mesopotamia.  It  is  called  also  Seleucia  ad  Tigrim^ 
(Poly  hi  us,  Strabo,  Isidorus  Characenus) ;  washed  on 
the  south  by  the  Euphrates,  on  the  east  by  the  Tigris, 
(Theophylactus)  ^  generally  agreed  to  have  been  bailt 
or  enlarged  by  Selencus  Nicanor,  roaster  of  the  east 
after  Alexander ;  by  means  of  which  Babylon  came  to 
he  deserted.  It  is  said  to  have  been  originally  called 
Coche,  ( Ammian,  Eotropius) ;  though  others,  as  Arrian, 
distinguish  it,  as  a  village,  from  Seleucia :  and,  accord- 
ing to  Zosimus,  the  ancient  name  of  Seleucia  was  Zocha^ 
sia.  Now  called  Bagdad,  E.  Long.  44.  21  •  N.  Lat. 
33«  10.  Thei<e  were  many  other  cities  of  the  same 
name,  all  built  by  Seleucus  Nicanor. 

SELEUCIDi^,  in  Chronology,  Era  of  the  Se- 
leucidae,  or  the  Syrc-\lacedonian  era,  is  a  computa- 
tion of  time,  commencing  from  the  establishment  of  the 
Seleucidse,  a  race  of  Greek  kings,  who  reigned  as  suc- 
cessors of  Alexander  the  Great  in  Syria,  as  the  Ptole- 
mies did  in  Egypt-  This  era  we  find  expressed  in  the 
books  of  the  Maccabees^  and  on  a  great  number  of 
Greek  medals  struck  by  the  cities  of  Syria,  &c.  The 
Kabbins  call  it  the  era  of  contract s,  and  the  Arabs 
therik  diikarnuin,  that  is,  the  "  era  of  the  two  horns.'* 
According  to  the  best  accounts,  the  first  year  of  this  era 
falls  in  the  year  311  B.  C.  being  12  years  after  Alex- 
ander's death. 

SELEUCUS,  NiCAKOBy  one  of  the  chief  generals 
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under  Alexander  the  Great,  and,  after  his  deaths  found-  Seleocni, 
er  of  the  race  of  princes  called  Selcucidce,  He  is  equally      ^^^^- 
celebrated  as  a  renowned  warrior,  and  as  the  father  of* 
his  people  \  yet  his  virtues  could  not  protect  him  from 
the  fatal  ambition  of  Ceraunus,  one  of  his  courtiers,  by 
whom  he  was  assassinated  280  B.  C. 

SELF-H£AL,the  Prukella  Vulgaris,  Lin.  This 
herb  was  recommended  by  the  older  physicians  as  a^ 
mild  restringent  and  vulnerary ,  but  its  virtues  appear 
to  be  very  feeble,  and  therefore  it  is  now  rarely  used. 

SBLF'Command,  is  that  steady  equanimity  which  en- 
ables a  man  in  every  situation  to  exert  his  reasoning 
faculty  with  coolness,  and  to  do  what  the  present  cir- 
cumstances require.  It  depends  much  upon  the  natural 
temperament  of  the  body,  and  much  upon  the  moral 
cnltivation  of  the  mind.  He  who  enjoys  good  health, 
and  has  braced  bis  frame  by  exercise,  has  always  a 
greater  command  of  himself  than  a  man  of  equal  mental 
powers,  who  has  suflfered  his  constitution  to  become  re- 
laxed by  indolence  ^  and  he  who  has  from  his  early 
youth  been  accustomed  to  make  his  passions  submit  to 
his  reason,  must  in  any  sudden  emergency,  be  more 
capable  of  acting  properly  than  he  who  has  tamely 
yielded  to  his  passion.  Hence  it  is  that  recluse  and 
literary  men,  when  forced  into  the  bustle  of  public  life, 
are  incapable  of  acting  where  promptness  is  requisite  j 
and  that  men  who  have  once  or  twice  yielded  to  a  sense 
of  impending  danger  seldom  acquire  afterwards  that 
eomitiand  of  themselves  which  may  be  necessary  to  ex- 
tricate them  from  subsequent  dangers.  In  one  of  tbe 
earliest  battles  fought  by  the  late  king  of  Prussia,  the  so- 
vereign was  among  the  first  men  who  quitted  the  field : 
bad  he  behaved  in  the  same  i^anner  a  second  and  a  third 
time,  he  would  never  have  become  that  hero  whose  ac- 
tions astonished  Europe.  A  celebrated  engineer  among 
ourselves,  who  was  well  known  to  the  writer  of  this 
short  article,  had  little  science,  and  was  a  stranger  to 
the  principles  of  his  own  art  ^  but  being  possessed  of  a 
firm  and  vigorous  frame,  and  having  been  accustomed 
to  struggle  with  dangers  and- difficulties,  be  had  such  a 
constant  command  of  himself,  as  enabled  him  to  employ 
with  great  coolness  every  necessary  resource  in  the  day 
of  battle. 

But  it  is  not  only  in  battle,  and  in  the  face  of  imme- 
diate danger,  that  self-oommand  is  necessary  to  enable  a 
man  to  act  with  propriety.  There  is  no  situation  in  life 
where  difficulties,  greater  or  less,  are  not  to  be  encoun- 
tered 'j  and  he  who  would  pass  through  life  with  com- 
fi>rt  to  himself,  and  with  utility  to  the  public,  must  en- 
deavour to  keep  his  passions  in  constant  subjection  to  bis 
reason.  No  man  can  enjoy  without  inquietude  what  he 
cannot  lose  without  pain  ^  and  no  man  who  is  overwhelm- 
ed with  despondency  under  any  sudden  misfcVtune  can 
exert  the  talents  necessary  to  retrieve  his  circumstances. 
We  ought,  therefore,  by  every  means  to  endeavour  to 
obtain  a  constant  command  of  ourselves  ^  and  nowhere 
shall  we  find  better  lessons  for  this  purpose  than  in  an- 
cient Lacedemon.  There  certain  occupations  were  ap- 
pointed for  each  sex,  for  et'ei^  hour,  and  for  every  sea- 
son of  life.  In  a  life  always  active,  the  passions  have 
no  opportunity  to  deceive,  seduce,  or  corrupt  \  and  the 
nervous  system  acquires  a  finnness  which  makes  it  a  fit 
instrument  to  a  vigorous  mind. 

SELF'Defence  implies  not  only  the  preservajtvcsck  «iL 
one's  life,  but  als<>  t\i^  "^\^\fcOA'OTL  ^i\iS&  y^^'^"^-*^^** 
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Self.  cttOse  wUhoiit  property  life  cannot  be  preserved  10  a  ci- 
vilized natioD.  The  extent  of  property  essential  to  life 
is  indeed  smalls  and  this  consideration  may  enable  lis  to 
decide  a  qaeation  which  t»oroe  moralists  have  made  intri* 
cate.  By  what  nteans,  it  has  heen  asked,  may  a  man 
protect  his  property  ?  May  he  kill  the  person  who  at^ 
tacks  it,  if  ho  cannot  otherwise  repel  the  attack  P 

That  a  man,  in  a  state  of  nature,  may  kill  the  per« 
ion  who  makes  an  attack  on  his  life,  if  he  cannot  other- 
wise repel  the  attack,  is  a  truth  which  has  never  been 
controverted }  and  he  may  do  the  same  in  civil  society, 
if  his  danger  be  so  imminent  that  it  cannot  be  averted 
by  the  interposition  of  the  protection  provided  for  indt* 
viduals  by  the  state.  In  ail  possible  situations,  except 
the  three  following,  whatever  is  absolutely  necessary  to 
.die  preservation  of  life  may  be  lawfully  performed,  for 
the  law  of  self-preservation  is  the  first  and  most  sacrfd 
of  those  laws  which  are  impressed  on  every  mind  by  the 
«othor  of  nature. 

The  three  excepted  situations  are  thoie  of  a  soldier 
in  the  day  of  battle,  of  a  criminal  about  to  suffer  by  the 
laws  of  his  country,  and  of  a  man  called  upon  to  re- 
nounce his  religion.  The  soldier  hazards  his  life  in  the 
most  honourable  of  all  causes,  and  cannot  betray  hia 
trust,  or  play  the  coward,  without  incurring  a  high  de^ 
gree  of  moral  turpitnde.  He  knows  that  the  very  pro- 
fession in  which  he  is  engaged  necessarily  subjects  him 
to  danger  ^  and  he  voluntarily  incurred  that  danger  for 
the  good  of  hb  country,  which,  with  great  propriety, 
annexes  to  his  profession  peculiar  privileges  and  much 
glory.  The  criminal  under  sentence  of  death  cannot, 
without  adding  to  his  guilt,  resist  the  execution  of  that 
sentence  j  for  the  power  of  inflicting  punishment  is  es- 
sential to  society  j  and  society  is  the  ordinance  of  God, 
{see  Society).  The  man  who  is  called  upon  to  re- 
nounce his  religion  ought  to  submit  to  the  cruellest 
death  rather  than  comply  with  that  request,  since  reli- 
gion is  his  only  security  for  future  and  permanent  hap- 
piness. But  in  every  other  situation,  that  which  is  ab- 
solutely necessary  to  tlie  preservation  of  life  is  undoubt- 
edly lawful.  Hence  it  is  that  a  person  sinking  in  wa- 
ter is  never  thought  to  be  guilty  of  any  crime,  though 
he  drag  his  neighbour  after  him  by  his  endeavours  to 
save  himself ;  and  hence,  too,  a  man  in  danger  of  perish- 
ing by  shipwreck  may  drive  another  from  a  plai)k  which 
cannot  carry  them  both,  for  since  one  of  two  lives  must 
he  lost,  no  law,  human  or  divine,  calls  upon  either  of 
them  to  prefer  his  neighbour's  life  to  his  own. 

But  though  the  rights  of  self-defence  authorize  us 
to  repel  every  attack  made  upon  our  life,  and  in  case 
of  extremity  to  save  ourselves  at  the  ex  pence  of  the  life 
of  our  innocent  neighbour,  it  is  not  so  evident  that, 
rather  than  give  to  an  unjust  demand  a  few  shillings  or 
pounds,  we  may  lawfully  deprive  a  fellow  creature  of 
life,  and  tlie  public  of  a  citizen.  A  few  pounds  lost 
mav  be  easily  regained)  but  life  when  lost  can  never  be 
recovered.  If  these  pounds,  indeed,  be  the  whole  of  a 
man's  property ;  if  they  include  his  clothes,  his  food, 
and  the  house  where  he  shelters  his  head — there  cannot 
be  a  doubt  Ibut  that,  rather  than  part  viith  them,  he  may 
lawfully  kil  the  aggreisor,  for  no  man  can  exist  with- 
out shelter,  food,  and  raiment*  Eut  it  in  seldom  that  an 
attempt  is  made,  or  is  indeed,  practicable,  to  rob  a  man 
At  once  of  all  that  be  possesses.     The  question  then  of 
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any  importance  is.  May  a  roan  put  a  robber  to  defttli 
rather  than  part  with  a  small  part  of  his  property  f  Mr 
Paley  doubts  whether  he  could  innocently  do  so  in  a 
state  of  nature,  **  because  it  cannot  be  contended  to 
be  for  the  augmentation  of  human  happiness,  that  oae 
man  should  lose  his  life  or  limb,  rather  than  another  m 
pennyworth  of  his  property.''  He  allows,  that  in  civil 
society  the  life  of  the  aggressor  may  be  always  taken 
away  bv  the  person  aggrieved,  or  meant  to  be  aggrieved, 
when  the  crime  attempted  is  such  as  would  »ulJoct  ita 
perpetrator  to  death  by  the  laws  of  his  countrr. 

It  is  not  often  that  we  feel  ourselves  disposed  to  dif- 
fer in  opinion  from  this  most  valuable  and  intelligent 
writer  \  but  on  the  present  occasion  we  cannot  help 
thinkinff  that  he  does  not  reason  with  his  uiual  preci- 
sion. To  us  he  even  seemk  to  lose  sight  of  his  own  prin- 
ciples. No  legislature  can  have  a  right  to  take  away 
life  in  civil  society,  but  in  such  cases  as  individuab  have 
the  same  riglit  in  a  state  of  nature.  If  therefore  a  man 
in  the  state  of  nature,  have  not  a  right  to  protect  hit 
property  by  killing  the  aggressor,  when  it  cannot  be 
otherwise  protected,  it  appears  to  us  self-evident  that  no 
legislature  can  have  a  right  to  inflict  the  ponishment  of 
death  upon  such  offences ;  but  if  the  laws  ioflicting 
death  upon  the  crime  of  robbery  be  morally  evil,  it  is 
certain  that  an  individual  eannot  be  innocent  when  ho 
prevents  robbery  by  the  death  of  the  robber,  merely 
because  he  knows  that  the  laws  of  his  country  have  de- 
creed that  poniilhment  against  those  convicted  of  thai 
crime.  But  we  think  that  the  protection  of  propertr 
by  the  death  of  the  aggressor  may  be  completely  vindi- 
cated upon  more  general  principles.  It  is  oeoessavy  im 
every  state,  that  property  be  protected,  or  mankind 
could  not  subsist  j  but  in  a  state  of  nature  every  man 
must  be  the  defender  of  his  own  property,  which  in 
that  state  must  necessarily  be  small :  and  if  he  he  not  al- 
lowed to  defend  it  by  every  mean  in  his  power,  he  will 
not  long  he  able  to  protect  it  all.  By  giving  him 
suoh  liberty,  a  few  individuals  may,  indeed,  occasionally 
lose  their  lives  and  limbs  for  the  preservation  of  a  very 
small  portion  of  private  propertv  $  but  we  believe  that 
the  sum  of  human  happiness  will  be  more  augmented  by 
cutting  off  such  worthless  wretches  than  by  exposing 
property  to  perpetual  depredation;  and  therefore,  u 
general  utility  be  the  criterion  of  moral  good,  we  mast 
be  of  opinion  that  a  man  may  in  every  case  lawfully  kill 
a  robber  rather  than  comply  with  his  unjust  demand. 

But  if  a  roan  may  without  guilt  preserve  his  proper- 
ty  by  the  death  of  the  aggressor,  when  it  cannot  be  pre- 
served by  any  other  means,  much  more  may  a  woman 
have  recourse  to  the  last  extremity  to  protect  her  chas- 
tity from  forcible  violation.  This,  indeed,  is  admitted 
by  Mr  Paley  himself,  and  will  be  controverted  by  no 
man  who  reflects  on  the  importance  of  the  female  cha- 
racter, and  the  probable  ^nsequences  of  the  smallest 
deviation  from  the  established  laws  of  female  hooonr. 
See  Seduction. 

SELF-Kmwledge^  the  knowledge  of  one's  own  cha- 
racter, abilities,  opinions,  virtues,  and  vices.  This  has 
always  been  considered  as  a  difficult  though  important 
acquisition.  It  is  diflicult,  becauKe  it  \h  disagreeable  to 
investigate  our  errors,  our  faults,  and  vices ;  becau»e  wo 
are  upt  to  be  partial  to  ourselves,  even  when  we  have 
done  wrong  \  and  because  time  and  habitual  attention 
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St\L  are  requisite  to  enable  as  to  discover  our  real  character. 
But  tbese  difficulties  are  more  than  counterbalanced  by 
the  advantages  of  self-knowledge.  . 

By  knowing  the  extent  of  our  abilities,  we  shall  ne- 
ver rashly  engage  in  enterprises  where  our  ineffectual 
exertions  may  be  productive  of  harm  :  by  investigating 
our  opinions,  we  may  discover  those  which  have  no 
foundation,  and  those  also  which  lead  us  insensibly  into 
vice.  By  examining  our  virtues  and  vices,  we  shall 
learn  what  principles  ought  to  be  strengthened,  and 
what  habits  ought  to  be  removed. 

Man  is  a  rational  and  intelligent  being,  capable  of 
great  improvement,  and  liable  to  great  vices.    If  he  act 
without  examining  his  principles,  he  may  be  hurried 
by  blind  passion  into  crimes.     If  he  aspire  at  noble  af^d 
valuable  acquisitions,  he  must  act  upon  a  plan,  with  de- 
liberation and  fore  thought  J  for  he  is  not  like  a  vege- 
table, which  attains  perfection  by  the  influence  of  ex- 
ternal causes :  he  has  powers  within  himself  which  must 
be  exerted,  and  exerted  with  judgment,  in  order  to  at- 
tain  the  perfection  of  his  nature.     To  enable  him  to 
employ  these  powers  aright,  he  must  know,  first,  what 
is  his  duty  ^  and,  secondly,  he   must  often  review  his 
principles  and  conduct,  that  he  may  discover  whether 
he  is, performing  his  duty,  or  in  what  circumstances  he 
has  failed.      When  he  nnds  that  he  has  fallen  into  er- 
ror and  vice,  he  will  naturally  inquire  what  causes  have 
produced  this  effect,  that  he  may  avoid  the  same  for  the 
time  to  come.     This  is  tlie  method  by  which  every  re- 
formation in  religion  and  science  has  been  produced, 
and  the  method  by  which  the  arts  have  been  improved. 
Before  Lord  Bacon  introduced  the  new  way  of  philo- 
sophizing, he  must  first  have' considered  wherein  true 
philosophy  consisted  j  secondly,  he  must  have  inquired 
in  what  respects  the  ancient  method  of  philosophizing 
was  false  or  useless :  and  after  determining  these  two 
points,  he  was  qualified  to  describe  the  way  by  which 
the  study  of  philosophy  could  be  successfully  pursued 
without  deviating  into  hypothesis  and  error.     Luther 
found  out  the  errors  of  the  church  of  Rome  by  com- 
paring their  doctrines  with  the  Scriptures.     But  had 
this  comparison  never  been  made,  the  reformation  could 
never  hive  taken  place.     Without  self-knowledge,  or 
without  that  knewledge  of  our  character  which  h  de- 
rived from  a  comparison  of  our  principles  and  conduct 
with  a  perfect  standard  of  morality,  we  can  never  form 
plans  and  resolutions,  or  make  any  exertion  to  aban- 
don  the  vicious  habits  which  we  have  contracted,  and 
strengthen  those  virtuous  principles  in  which  we  are 
deficient. 

As  much  may  be  learned  from  the  errors  of  those 
who  have  hcen  in  similar  situations  with  ourselves  ^  so 
many  useful  cautions  may  be  obtained  from  our  own 
errors  j  and  he  that  will  remember  tbese,  will  seldom  he 
twice  guilty  of  the  same  vice. 

It  was  evidently  the  intention  of  Providence  that 
man  should  be  guided  chiefly  by  experience.  It  is  by 
the  observations  which  we  make  on  what  we  see  passing 
around  us,  or  from  what  we  suffer  in  our  own  person, 
that  we  form  maxims  for  the  conduct  of  life.  The  more 
nainutely  therefore  we  attend  to  our  principles,  and  the 
more  maxims  we  form,  we  shall  be  the  better  fitted  to 
attain  moral  perfection. 

With  respect    to  our  understanding,   to    mark  the 

errors  which  we  have  fallen  into,  either  by  its  natural 
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defects  or  by  negligence,  is  also  of  great  importance  j 
for  tlie  greatest  genius  and  most  profound  scholar  are 
liable  tQ  these  errors,  and  often  commit  them  as  well  as 
the  weak  and  illiterate.  But  by  observing  them,  and 
tracing  them  to  their  causes,  they  at  length  acquire  an 
habitual  accuracy.  It  is  true,  that  men  of  feeble  minds 
can  never  by  knowing  their  own  defects  exalt  themselves 
to  the  rank  of  genius^  bat  such  knowledge  will  enable 
them  to  improve  their  understandings,  and  so  to  appre- 
ciate their  own  powers^  as  seldom  to  attempt  what  is 
beyond  their  strength.  They  may  thus  become  useful 
members  of  society  ^  and  though  they  will  not  probably 
be  admired  for  their  abilities,  they  will  yet  escape  the 
ridicule  which  is  poured  upon  vanity. 

It  is  difficult  to  lay  down  precise  rules  for  the  acqui- 
sition of  this  self-knowledge,  because  almost  every  man 
is  blinded  by  a  fallacy  peculiar  to  himself.  But  when 
one  has  got  rid  of  that  partiality  which  arises  from  self- 
love,  he  may  easily  form  a  just  estimate  of  his  moral  im- 
provements, by  comparing  the  general  course  of  his 
conduct  with  the  standard  of  his  duty  ^  and  if  he  has 
any  doubt  of  the  extent  of  his  intellectual  attainments, 
he  will  most  readily  discover  the  truth  by  comparing 
them  with  the  attainments  of  others  who  have  been  mo<;t 
successful  In  the  same  pursuits.  Should  vanity  arise  in 
his  mind  from  such  a  comparison,  let  him  then  compare 
the  extent  of  his  knowledge  with  what  is  yet  to  be 
known,  and  he  will  then  be  in  little  danger  of  thinking 
6f  himself  more  highly  than  he  ought  to  think.  See 
Prejudice  and  SELF-Parttality. 

SelF'Lovc^  is  that  instinctive  principle  which  impels 
every  animal,  rational  and  irrational,  to  preserve  its  life 
and   promote  its  own  happiness.     It  is  very  generally 
confounded  with  selfishness  \  but  we  think  that  the  one 
propensity  is  distinct  from  the  other.     Every  man  loves 
himself^  hut  every  man  is  not  selfish.     The  selfish  man 
grasps  at  all  f>7im^</i<i^e  advantages,  regardless  of  the  con- 
sequences which  his  conduct  may  have  upon  his  neigh- 
bour.    Self-love  only  prompts  him  who  is  actuated  by 
it  to  procure  to  himself  the  greatest  possible  sum  of  hap- 
piness during  the  whole  of  his  existence.     In  this  pur- 
suit the  rational  self-lover  will  often  forego  a  present 
enjoyment  to  obtain  a  greater  and  more  permanent  one 
in  reversion  \  and  he  will  as  often  submit  to  a  present 
pain  to  avoid  a  greater  hereafter.     Self-love,  as  distin- 
guished from  selfishness,  always  comprehends  the  whole 
of  a  man's  existence,  and  in  that  extended  sense  of  the 
phrase,  we  hesitate  not  to  say  that  every  man  is  a  self- 
lover  \  for,  with  eternity  in   his  view,  it  is  surely  not 
possible  for  the  most  disinterested  of  the  human  race  not 
to  prefer  himself  to  all  other  men,  if  their  future  and 
everlasting  interests  could  come  into  competition.    This 
indeed  they  never  can  do  \  for  though  the  introduction 
of  evil  into  the  world,  and  the  different  ranks  which  it 
makes  necessary  in  society,  put  it  in  the  power  of  a  man 
to  raise  himself,  in  the  present  state,  by  the  depression  of 
his  neighbour,  or  by  the  practice  of  injustice,  yet  in 
the  pursuit  of  a  prize  which  is  to  be  gained  only  hy  so- 
berness, righteousness,  and  piety,  there  can  he  no  rival- 
ship  among  the  different  competitors.     The  success  of 
one  is  no  injury  to  another  j  and  therefore,  in  this  sense 
of  the  phrase,  self-love  is  not  only  lawful,  but  absolutely 
unavoidable.     It  has  been  a  question  in  morals,  whether 
it  he  not  likewise  the  incentive  ta  e^^r«|  'wlVIvs^^Nnsj^h- 
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Self.  Those  vho  maintain  the  affirmativx;  sjJe  of  this  qites- 

— V-— ^  tion  say,  that  the  prospect  of  immediate  pleasure,  or  the 

ilread  oH  immediate  pain,  is  the  only  apparent  motive 

to  action  in  the  minds  of  infants,  and  indeed  of  all  ivho 

look  not  .be fore  them,  and  infer  the  future  from  the  past. 


poses,  that  the  gOTenung  motive  is  the  hope  o£  Ju(ur0 
happiness  and  the  dread  ^^ future  misery  \  the  inhtinc- 
tive  scheme  supplies  ^prtaent  motive  in  the  belf-compla- 
cency  arising  in  the  heart  from  a  consciousness  of  riglit 
conduct.     The  former  is  a  rational  motive,   the   latter 
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I'hey  own,  that  when  a  boy  has  bad  some  experience,   '  has  nothing  more  to  do  ivith  reason  than  the  enjoyment 


and  is  capable  of  making  comparisons,  he  \vill  often 
decline  an  immediate  enjoyment  which  he  has  formerly 
found  productive  of  future  evil  more  than  equivalent  to 
all  its  good  \  but  in  doing  so  they  think,  and  they  think 
justly,  that  he  is  still  actuated  by  the  principle  of  self- 
Jove,  pursuing  the  greatest  good  of  which  he  knows 
himself  to  he  capable.  After  experiencing  that  truth, 
equity,  and  benevolence  in  all  his  dealings  is  the  readiest, 
and  indeed  the  only  certain  method  of  securing  to  himself 
the  kindness  and  good  oBices  of  his  fellow  creatures, 
and  much  more  when  he  has  learned  that  tliey  will 
recommend  him  to  the  Supreme  Being,  upon  whom 
depend  his  existence  and  all  his  enjoyments,  they  admit 
that  he  will  practice  truth,  equity,  and  benevolence  \ 
but  still,  from  the  same  principle,  pui'suing  his  own 
ultimate  happiness  as  the  object  which  he  has  always  in 
The  prospect  of  this  great  object  will  make  him 
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feel  an  exquisite  pleasure  in  the  performance  of  the  actions 
which  he  conceives  as  necessary  to  its  attainment,  till  at 
last,  without  attending  in  each  instance  to  their  conse- 
quences, he  will,  by  the  great  associating  principle  which 
has  been  explained  elsewhere  (see  Metaphysics,  Part  I. 
chap,  i.)  feel  a  refined  enjoyment  in  the  actions  them* 
selves,  and  perform  them,  as  occasions  offer,  without  de- 
liberation or  reflection.  Such,  they  think,  is  the  origin 
of  benevolence  itself,  and  indeed  of  every  virtue. 

Those  who  take  the  other  side  of  the  question,  can 
hardly  deny  that  self-love  thus  modified  may  prompt  to 
virtuous  and  apparently  disinterested  conduct  \  but  they 
think  it  degrading  the  dignity  of  a  man  to  suppose  him 
actuated  solely  by  motives  which  can  be  traced  back  to 
a  desire  of  his  own  happiness.  They  observe,  that  the 
Author  of  our  nature  has  not  left  the  preservation  of  the 
individual,  or  the  continuance  of  the  species,  to  the  de- 
ductions of  our  reason,  computing  the  sum  of  happiness 
which  the  actions  necessary  to  these  ends  produce  to 
ourselves :  on  the  contrary.  He  has  taken  care  of  both, 
by  the  surer  impulse  of  instinct  planted  in  us  for  these 
very  purposes.  And  is  it  conceivable,  say  they,  that  He' 
would  leave  the  care  of  our  fellow-creatures  a  matter  of 
indifference,  till  each  man  should  be  able  to  discover  or 
be  taught  that  by  loving  his  neighbour,  and  doing  him 
all  the  good  in  his  power,  he  would  be  most  effectually 
promoting  his  own  happiness  ?  It  is  dishonouring  virtue, 
they  continue,  to  make  it  proceed  in  any  instance  from 
a  prospect  of  happiness,  or  a  dread  of  misery  \  and  they 
appeal  from  theory  to  fact,  as  exhibited  in  the  conduct 
of  savage  tribes,  who  deliberate  little  on  the  conse- 
quences of  their  actions. 

Their  antagonists  reply,  that  the  conduct  of  savage 
tribes  is  to  be  considered  as  that  of  children  in  civilized 
nations  regulated  entirely  by  the  examples  which  they 
have  before  them  \  that  their  actions  cannot  be  the 
offspring  of  innate  instincts,  otherwise  savage  virtues 
would,  under  similar  circumstances,  everywhere  be  the 
same,  which  is  contrary  to  fact  \  that  virtue  proceeds 
from  an  interested  motive  on  either  supposition  %  and 
that  the  motive  which  the  instinctive  scheme  holds  up 
is  the  most  selfish  of  the  two.     The  other  theory  sup- 
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arising  from  eating  or  drinking,  or  from  the  intcrcounw 
between  the  sexes.  But  we  mean  not  to  pursue  tb« 
subject  farther,  as  we  have  said  enough  on  it  in  tlia 
articles  Benevolence,  Instinct,  Passion,  and  Phi* 
LANTHROPY.  We  shall  therefore  conclude  with  ob* 
serving,  that  there  is  certainly  a  virtuous  as  will  as  a 
vicious  self-love,  and  that  "  true  self-love  and  social  ax« 
the  same." 

Self- Murder.     Sec  8uiciD£. 

Self- Part i'a/ity^  is  a  phrase  employed  by  some  philo* 
sophers  *  to  express  that  weakness  of  human  naturs 
through   which   men  overvalue  themselves  when  rooi-*SetIW 
pared  with  others.     It  is   distinguished  from  general  •'^'■■■'*'* 
partiality,  by  those  who  make  use  of  the  expression,  he-df^^ 
cause  it  is  thought  that  a  man  is  led  to  overrate  his  own 
accompllshnients,  either  by  a  particular  Instinct,  or  by  a 
process  of  intellect  different  from  that  by  which  he  over* 
rates  the  accomplishments  of  his  friends  or  chlldrea. 
The  former  kind  of  partiality  is  wholly  selfish  ^  the  lat- 
ter partakes  much  of  benevolence. 

This  distinction  may  perhaps  be  deemed  plausible  bj 
those  who  consider  the  human  mind  as  little  more  than 
a  bundle  of  instincts  ;  but  it  must  appear  perfectly  ri* 
diculous  to  such  as  resolve  the  greater  part  of  apparent 
instincts  into  eaily  and  deep-rooted  associations  of  ideas. 
If  the  partialities  which  most  men  have  to  their  friends, 
their  families,  and  them<ielves,  be  instinctive,  they  are 
certainly  instincts  of  difl'trent  kinds  ^  but  an  InstlnctiTtt 
partiality  is  a  contradiction  in  terms.  Partiality  is 
founded  on  a  comparison  between  two  or  more  objects  j 
but  genuine  instincts  form  no  comparisons.  See  In- 
stinct. No  man  can  be  said  to  be  partial  to  the  la(« 
Dr  Johnson,  merely  for  thinking  highly  of  his  intel- 
lectual powers  'f  nor  was  the  doctor  partial  to  himself^ 
though  he  thought  in  this  respect  with  the  generality  of 
his  countrymen  \  but  if,  upon  a  comparison  with  Milton, 
he  was  deemed  the  greater  poet  of  the  two,  such  a 
judgment  will  be  allowed  to  be  partial,  whether  formed 
by  himself  or  by  any  of  his  admirers.  We  apprehend, 
however,  that  the  process  of  its  formation  was  the  sama 
in  every  mind  by  which  it  was  held. 

The  origin  of  self-partiality  is  not  difficult  to  ba 
found  ;  and  our  partialities  to  our  friends  may  be  traced 
to  a  similar  source.  By  the  constitution  of  our  nature, 
we  are  impelled  to  shun  pain  and  to  pursue  pleasure  ; 
but  remorse,  the  severest  of  all  pains,  is  the  never-fail- 
ing consequence  of  vicious  conduct.  Remorse  arises 
from  the  dread  of  that  punishment  which  we  believe 
will  in  a  future  state  be  inflicted  on  vice  unrepented  of 
in  this ;  and  therefore  every  vicious  person  endeavours 
by  all  possible  means  to  banish  that  dread  from  his  own 
mind.  One  way  of  effecting  this  is  to  compare  his 
own  life  with  the  lives  of  others  \  for  he  fancies  that  if 
numbers  be  as  wicked  as  himself,  the  benevolent  Lord 
of  all  things  will  not  involve  them  in  one  common 
ruin.  Hence,  by  magnifying  to  himself  the  tempta- 
tions which  led  him  astray,  and  diminishing  the  injuries 
which  his  conduct  has  done  in  the  world,  and  by  adopt- 
ing a  course  diametrically  the  reverse,  when  estimating 
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Self,      the  morality  or  Immorality  of  the  conduct  of  liia  neigli- 
^elim.     bours,  he  soon  comes  to  believe  that  he  is  at  least  not 
»         more  wicked  than  fhey.     Thus  is  self-partiaHty  formed 
in  the  mind,  and  quickly  blinds  him  who  is  under  its 
influeuce  so  completely,  as  to  bide  from  him  the  very 
faults  which  he  sees  and  blames  in  others.     Hence  the 
coward  thinks  himself  only  cautious,  the  miser  frugal. 
Partiality  is  formed  in  the  very  same  manner  to  natural 
or  acquired  accomplishments,  whether  mental  or  corpo- 
real.    These  always  procure  respect  to  him  who  is  pos- 
sessed of  them  y  and  as  respect  is  accompanied  with 
many  advantages,  every  man  wishes  to  obtain  it  for  him- 
^  self.    If  he  fails  in  his  attempts,  he  consoles  himself  with 

the  persuasion  that  it  is  at  least  due  to  his  merits,  and 
that  it  is  only  withheld  by  the  envy  of  the  public.  He 
compares  the  particular  branch  of  science  or  bodily  ac- 
complishment in  wbioh  he  himself  most  excels,  with 
those  which  have  conferred  splendour  on  his  rival ;  and 
easily  finds  that  his  own  excellencies  are  of  the  highest 
order,  and  entitled  to  the  greatest  share  of  public  esteem. 
Hence  the  polite  scholar  despises  the  mathematician  j 
the  reader  of  Aristotle  and  Plato  all  the  modern  dis« 
coveries  in  physical  and  moral  science }  and  the  mere 
experimentalist  holds  in  the  most  sovereign  contempt  a 
critical  knowledge  of  the  ancient  languages.  The  pu- 
pil of  the  ancients  denies  the  merits  of  the  moderns, 
whibt  the  mere  modern  allows  nothing  to  the  ancients ; 
and  thus  each  becomes  partial  to  his  own  acquisitions, 
and  of  course  to  himself,  for  having  been  at  the  trouble 
to  make  them. 

Partiality  to  our  friends  and  families  is  generated  in 
the  very  same  way.  Whenever  we  acquire  such  an  af- 
fection for  them  as  to  consider  their  happiness  as  adding 
to  our  own  (see  PassioK),  we  magnify  their  excel- 
lencies and  diminish  their  defects,  for  the  same  rea- 
son, and  by  the  same  process,  that  we  magnify  and  di- 
minish our  own.  All  partialities,  however,  are  preju- 
dices, and  prejudices  of  the.  worst  kind.  They  ought 
therefore  to  be  guarded  against  with  the  utmost  care, 
by  the  same  means  which  we  have  elsewhere  recom- 
mended (see Prejudice,  and  Metaphysics,  N®  98.)  5 
and  he  who  is  partial  to  his  own  virtue  or  his  own 
knowledge,  will  do  well  to  compare  the  former,  not 
with  the  conduct  of  his  neighbours,  but  with  the  express 
rule  of  his  duty ;  and  to  consider  the  latter  as  no  farther 
Valuable  than  as  it  contributes  to  the  sum  of  human 
happiness. 

SELIM  I.  emperor  of  the  Turks,  was  the  second 
•on  of  Bajazet  II.  He  made  war  upon  his  father,  and 
though  defeated  in  15 11,  he  at  last  dethroned  him  and 
took  him  prisoner,  and  immediately  dispatched  him  by 
poison,  ^together  with  his  elder  brother  Achmet,  and 
bis  younger  Korkud,  an  amiable  and  enlightened  prince. 
Having  established  his  throne  by  these  ciimes,  be  march* 
ed  against  Campson-Guary  sovereign  of  Egypt,  gained 
a  grreat  victory  at  Aleppo,  and  slew  their  general.  But 
though  the  sultan  perished  in  that  battle,  the  Mame- 
Inks  determined  to  oppose  the  emperor.  Selim  enter- 
ing their  country  at  the  head  of  his  army,  defeated  the 
Egyptians  in  two  battles,  and  ordered  Toumonbai,  the 
new  elected  sultan,  who  had  fallen  into  his  hands,  to  be 
hong  00  a  gibbet.  He  then  took  Cairo  and  Alexandria, 
and  in  a  short  time  reduced  all  Egypt  to  subjection. 
Thas  ended  the  dominion  of  the  Mameluks  in  £gypt| 
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which  had  continued  for  more  than  260  year?.  He 
confirmed  the  ancient  privileges  of  the  Venetians  in 
Egypt  and  Syria,  by  which  they  carried  on  their  com- 
merce with  India,  and  formed  a  league  with  them  to 
destroy  the  power  of  the  Portuguese  in  that  country. 
(See  India,  N^  37*)*  Selim  had  before  this  gained  a 
great  victory  over  the  Persians,  and  stripped  them  of 
Tauris  and  Reman.  He  was  preparing  to  attack  Chri- 
stendom when  he  was  seized  with  an  ulcerous  sore  in 
the  back.  Thinking  that  the  air  of  Adrianople  would 
restore  his  health,  he  ordered  himself  to  be  conducted 
thither  ^  but  he  died  at  Clari  in  Thrace  on  his  road  to 
that  city,  in  the  year  1520,  in  the  very  spot  where  he 
had  poisoned  his  father.  He  reigned  eight  years,  and 
lived  54.  He  was  a  prince  of  great  courage,  sobriety, 
and  liberality :  he  was  fond  of  luHtory,  and  wrote  some 
verses.  But  these  good  qualities  were  obscured  by  the 
most  abominable  crimes  that  ever  disgraced  human  na- 
ture *,  he  made  his  way  to  the  throne  by  shedding  the 
blood  of  his  father,  and  secured  it  by  murdering  bis  bro- 
thers and  eight  nephews,  and  eveiy  bashaw  who  had 
been  faithful  to  his  duty. 

SELINUM ,  a  genus  of  plants  belonging  to  the  pent- 
andria  class  }  and  in  the  natural  method  ranking  under 
the  45th  order,  UmbelkUoe.     See  Botany  Imicv. 

SELKIRK,  Alexander,  whose  adventures  gave 
rise  to  a  well-known  historical  romance,  was  born  at 
Largo,  in  Fifeshire  in  Scotland,  about  the  year  1676, 
and  was  bred  a  seaman.     He  went  from  England,  in 
1703,  in  the  capacity  of  sailing-master  of  a  small  vessel 
called  the  Cinqve^Ports  Galley^  Charles  Pickering  cap- 
tain, burthen  about  90  tons,  with  16  guns  and  6^  men  ; 
and  in  September  the  same  year  sailed  from  Cork,  in 
company  with  another  ship  of  26  guns  and  1 20  men, 
called  the  St  George,  commanded  by  that  famous  na- 
vigator William  Dampier,  intended  to  cruise  against  the 
Spaniards  in  the  South  sea.     On  the  coast  of  Brazil, 
Pickering  died,  and  was  socceeded  in  his  command  by 
his  lieutenant  Thomas  Stradling.     They  proceeded  oa 
their  voyage  round  Cape  Horn  to  the  island  of  Juan  Fer- 
naiides,  whence  they  were  driven  by  the  ap|>earance  of 
two  French  ships  of  36  guns  each,  and  left  five  of  Strad- 
]ing*s  men  there  on  shore,  who  were  taken  oflF  by  the 
French.     Hence  they  sailed  to  the  coast  of  America, 
where  Dampier  and  Stradling  quarrelled,  and  separated 
by  agreement,  on  the  19th  of  May  1704.     In  Septenh- 
her  following,  Stradling  came  again  to  the  island  of  Juan 
Fernandes,  where  Selkirk  and  his  captain  had  a  ditler- 
ence,  which,  with  the  circumstance  of  the  ship^s  being 
vei-y  leaky,  and  in  bad  condition,  induced  him  to  deter- 
mine on  staying  there  alone  ^  but  when  his  companions 
were  about  to  depart,  his  resolution  was  sh'4ken,  and  he 
desired  to  be  taken  on  board  again.     The  captain,  how- 
ever, refused  to  admit  hix.,  and  he  was  obliged  to  re- 
main, having  nothing  but  his  clothes,  bedding,  a  gun, 
and  a  small  quantity  of  powder  and  ball ;  a  hatchet, 
knife,  and  kettle^  his  books,  and  mathematical  and  nau- 
tical instruments.     He  kept  up  his  spirits  tolerably  till 
he  saw  the  vessel  pot  off,  when  (as  he  afterwards  relat- 
ed) his  heart  yearned  within  him,  and  melted  at  parting 
with  his  comrades  and  all  human  society  at  once, 
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a 


►Yet  believe  me,  Areas, 


Such  is  the  rooted  love  we  bear  manki  nd^ 


>i^ 
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All  ruffittns  as  they  were,  I  never  heard 
A  ttouud  60  dismal  as  their  parting  oars.'* 

ThonuofCa  Agamemnon. 

Thus  left  soTe  monarch  of  the  island,  with  plenty  of 
the  necessaries  of  iifa,  he  found  himself  in  a  situation 
hardly  supportable.  He  had  fish,  goat^s  flesh,  turnips 
and  other  vegetables  J  yet  he  grew  dejected,  languid, 
and  melancholy,  to  such  a  degree,  as  to  be  scarce  able 
to  refrain  from  doing  violence  to  himself.  Eighteen 
months  passed  before  he  could,  by  reasoning,  reading 
bis  bible,  and  study,  be  thoroughly  reconciled  to  his 
condition.  At  length  he  grew  happy,  employing  him- 
self in  decorating  bis  huts,  chasing  the  goats,  whom  he 
equalled  in  speed,  and  scarcely  ever  failed  of  catching. 
He  also  tamed  young  kids,  laming  them  to  pre%'eot 
their  becoming  wild  \  and  he  kept  a  guard  of  tame  cat3 
about  him,  to  defend  him  when  asleep  from  the  rats, 
who  were  very  troublesome.  When  his  clothes  were 
worn  out,  he  made  others  of  goat  skins,  but  could  not 
succeed  making  shoes,  with  the  use  of  which,  how* 
ever,  habit,  in  time,  enabled  him  to  dispense.  His  on- 
ly liquor  was  water.  He  computed  that  he  had  caught 
looo  goats  during  his  abode  in  the  island ;  of  which 
he  had  let  go  500,  after  marking  them  by  slitting  their 
ears.  Commodore  Anson's  people,  who  were  there 
about  30  years  after,  found  the  first  goat  which  they 
shot  upon  landing,  was  thus  marked,  and  as  it  appeared 
to  be  very  old,  concluded  that  It  had  been  under  the 
power  of  Selkirk.  But  it  appears  by  Captain  Carteret's 
account  of  his  voyage  in  the  Swallow  sloop,  that  other 
persons  piactised  this  mode  of  marking,  as  he  found  a 
goat  with  his  ears  thus  slit  on  the  neighbouring  island 
of  Mas-a-fuera,  where  Selkirk  never  was.  He  made 
companions  of  his  tame  goats  and  cats,  often  dancing 
and  singing  with  them.  Though  he  constantly  per- 
formed his  devotions  at  stated  hours,  and  read  aloud  \ 
yet,  when  he  was  taken  off  the  island,  his  language, 
from  disuse  of  conversation,  had  become  scarcely  intelli- 
gible. In  this  solitude  he  continued  four  years  and 
four  months ;  doring  which  time  only  two  incidents 
happened^  which  he  thought  worth  relating,  the  occur- 
rences of  every  day  being  in  his  circumstances  nearly 
similar.  The  one  was,  that,  pursuing  a  goat  eagerly, 
be  caught  it  just  on  the  edge  of  a  precipice,  which  was 
covered  with  bushes,  so  that  he.  did  not  perceive  it,  and 
he  fell  over  to  the  bottom,  where  he  lay  (according  to 
Captain  Roger's  account)  24  hours  senseless  \  but,  as  he 
related  to  Sir  R.  Steele,  be  computed,  by  the  alteration 
of  the  moon,  that  he  had  lain  three  days.  When  he 
came  to  himself,  he  found  the  goat  lying  under  him  dead. 
It  was  with  great  difficulty  that  he  could  crawl  to  his 
habitation,  whence  he  was  unable  to  stir  for  ten  dinrSi 
and  did  not  recover  of  his  bruises  for  a  long  time.  The 
other  event  was  the  arrival  of  a  ship,  which  he  at  first 
supposed  to  be  French  :  and  such  is  the  natural  love  of 
society  in  the  human  mind,  that  he  was  eager  to  aban- 
don his  solitary  felicity,  and  surrender  himself  to  them, 
although  enemies  \  but  upon  their  landing,  approach- 
ing them,  he  found  them  to  be  Spaniards,  of  whom  he 
bad  too  great  a  dread  to  trust  himself  in  their  hands. 
They  were  by  this  time  so  near  that  it  required  all  his 
agility  to  escape,  which  he  effected  by  climbing  into  a 
thick  tree,  being  shot  at  several  times  as  be  ran  off. 
Fortunately^  the  Spaniards  di4  not  disQover  him,  thoogh 
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they  stayed  some  time  under  the  tree  where  he  was  hiit,    Sdknt. 
and  killed  some  goats  just  by.     In  this  solitude  Selkirk 
remained  until  the  2d  of  February  1 709,  when  he  sa«r 
two  ships   come  into  the  bay,  and  knew  them  to  b« 
English.     He  immediately  lighted  a  fire  as  a  signal  \ 
and  on   their  coming  on  shore,  found  they  were  the 
Duke  Captain  Rogers,  and  the  Duchess  Captain  Court* 
ney,  two  privateers  from  Bristol.     He  gave  them  the 
best  entertainment  he  could  afford  \  and,  as  they  haul 
been  a  long  time  at  sea  without  fresh  provisions,  the 
goats  which  he  caught  were  highly  acceptable.     His 
habitation  consisting  of  two  huts,  one  to  sleep  in,  the 
other  to  dress  his  food  in,  was  so  obscurely  situated,  and 
so  difficult  of  access,  that  only  one  of  the  ship's  officers 
would  accompany  him  to  it.     Dampier,  who  was  pilot 
on    hoard   the  Duke,  and   knew   Selkirk    very  well» 
told  Captain  Rogers,  that,  when  on  board  the  Cinque- 
Ports,   he  was  the  best  seaman  in  the  vessel  \    upon 
which  Captain  Rogers  appointed  him  master's  mate  of 
the  Duke.   After  a  fortnight's  stav  at  Juan  Fernandcs, 
the  ships  proceeded  on  their  cruize  against  the  Spa- 
niards ;  plundered  a  town  00  the  coast  of  Peru  \  took  e 
Manilla  ship  off  California ;  and  returned  by  way  of 
the  East  Indies  to  England,  where  they  arrived  the  lai 
of  October  1711  >  Selkiik  having  been  absent  eight 
years,  more  than  half  of  which  time  he  had  spent  alone 
in  the  island.  The  public  curiosity  being  excited  respect- 
ing him,   he  was  induced  to  put  bis  papers  into  the 
hands  of  Defoe,  to  arrange  and  form  them  into  a  re* 
gular  narrative.     These  papers  must  have  been  drawi^ 
up  aRer  he  left  Joan  Fernandcs,  as  he  had  no  means  of 
recording  his  transactions  there.     Captain  Cooke  re- 
marks, as  an  extraordinary  circumstance,  that  be  bad 
contrived  to  keep  an  account  of  the  days  of  the  week 
and  month  *,  but  this  might  be  done,  as  Defoe  roaken 
Robinson  Crusoe  do,  by  cutting  notches  in  a  post,  01 
many  other  methods.     From  this  account  of  Selkirk, 
Dtrfoe  took  the  idea  of  writing  a  more  extensive  work, 
the  romance  of  Robinson  Crusoe,  and  very  dishonestly 
defrauded  the  original  proprietor  of  his  share  of  the 
profits.     Of  the  time  er  place  or  manner  of  this  extra- 
ordinary man's  death  we  have  received  no  account  \  but 
in  1798  the  chest  and  musket  which  Selkirk  had  with 
him  on  the  island  were  in  the  possession  of  his  grand- 
nephew,  John  Selkirk  weaver  in  Largo. 

The  circumstances  of  Selkirk's  seclusion  from  bumaii 
society  during  his  stay  on  Joan  Femandea,  and  the  sen* 
timents  which  that  situation  naturally  inspired,  have 
been  so  finely  and  characteristically  dispicted  by  Mr 
Cowper,  that  many  of  our  readers,  we  doubt  not, 
will  be  gratified  if  we  give  the  verses  alluded  to  a 
place  here. 

I  am  monarch  of  all  I  survey, 

My  right  there  is  none  to  dispnte  :  . 
From  the  centre  all  round  to  the  sea, 

I  am  lord  of  the  fowl  and  the  brute. 
Oh,  solitude !  where  are  the  charms 

That  sages  have  seen  in  thy  face  f 
Better  dwell  in  the  midst  of  alarms. 

Than  reign  in  this  horrible  place. 
I  am  out  of  humanity's  reach, 

I  must  finish  my  journey  alone, 
Never  bear  the  sweet  music  of  speeefa  \ 

X  start  at  the  sound  of  my  own. 
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The  beasts  that  roam  over  the  plain, 

My  form  with  indiHerenee  see  } 
They  arc  so  anacqaaiuted  with  man. 

Their  tameuPSH  is  shocking  to  me. 
Society,  friendship,  andlove, 

Divinely  bestow M  upon  man. 
Oh,  had  1  the  wings  of  a  dove. 

How  soon  would  I  taste  you  again ! 
My  sorrows  I  then  might  assuage 

In  tlie  ways  of  religion  and  truth, 
Might  learn  from  the  wisdom  of  age, 

And  be  cbeerM  by  the  Hal  lies  of  youth. 
Keligion  !  what  treasure  untold 

Ke^ides  in  that  heavenly  word  ! 
More  precious  thaa  silver  and  gold, 

Or  all  that  this  earth  can  aiFord. 
But  the  sound  of  the  church-going  bel! 

These  valleys  aod  rocks  never  heard, 
Ne^er  sighM  at  the  sound  of  a  knell, 

Or  smiiM  when  a  Sabbath  appeared. 
Ye  winds  that  have  made  me  your  sport, 

Convey  to  this  desolate  shmre 
Some  cordial  endearing  report 

Of  a  laud  I  shall  visit  no  more. 
My  friends,  do  they  now  and  then  send 

A  wish  or  a  thought  after  me  ? 
O  tell  me  I  yet  have  a  friend, 

Though  a  Iriend  1  am  never  to  see. 
How  fleet  Is  a  glance  of  (he  mind  ! 

ComparM  with  tlie  speed  of  its  flight, 
The  tempest  itself  lags  behind. 

And  the  swift-winged  arrows  of  tight. 
When  I  think  on  my  own  native  land. 

In  a  moment  [  seem  to  be  there  ; 
But  alas !  recollectiou  at  hand 

Soon  hurries  me  back  to  despair. 
But  the  sea- fowl  is  gone  to  her  nest, 

Tlie  beast  Is  laid  down  in  his  lair, 
£v^n  here  is  a  season  of  rest. 

And  I  to  my  cabin  repair. 
Tbere^s  mercy  in  every  place  3 

And  mercy,  encouraging  thought ! 
Gives  even  affliction  a  grace. 

And  reconciles  roan  to  his  lot. 


Sei^irk,  the  capital  of  the  county  of  the  same  name, 
is  a  small  town  pleasantly  situated  on  a  rising  ground, 
and  enjoys  an  extensive  prospect  in  all  directions,  espe- 
ci^ly  in  the  course  of  the  river  Ettrick.  It  is  remark* 
able  for  those  plaintive  airs  produced  in  its  neighbour* 
hood,  the  natural  simplicity  of  which  are  the  pride  of 
Scotland  and  the  admiration  of  strangers. 

The  citizens  of  this  burgh,  like  the  other  inhabitantfl 
of  the  sheriffdom  of  Ettrick  forest,  rendered  themselves 
famous  by  adhering  to  the  fortune  of  their  sovereign 
Jamea  IV.  Of  100  citizens  who  followed  that  monarch 
to  the  plains  of  Flodden,  a  few  returned  loaded  with 
spoils  taken  from  the  English.  Of  the  trophies  of  that 
dayi  there  yet  remains  in  the  possession  of  the  corpora tiou 
of  weavers,  a  standard  taken  by  a  member  of  that  bpdy. 
It  may  also  be  mentioned,  that  the  sword  of  Willian^ 
Brydone,  the  town-clerk,  who  led  the  citi^enf  to  th« 
battle,  i^d  was  knighted  for  his  valour,  still  remains,  i| 
m.mif  in  th^  poiacssion  of  a  citizen  of  Selkirk,  \m  Ik 
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neal  descendant.    The  desperate  valour  of  the  citizens,   'Selkirk, 
however,  so  exasperated  the  English,  that  they  reduced    Selkirk- 
their  defeoceless  town  to  ashes  5  but  their  grateful  so-  .    ""'^*    . 
vereigo,  James  V.  shewed  his  sense  of  their  services  by 
a  grant  of  an  extensive  tract  of  Ettrick  forest,  the  trees 
for  building  their  houses,  and  the  property  as  a  reward 
for  their  heroism.     Selkirk  is  a  royal  bnrgh,  uniting 
with  Lanark,  Linlithgow,  and  Feebler,  in  sending  H 
member  to  parliament.  W.  Long.  2.  46.  N.  Lat.  ^s,  26. 
SELKIRKSHIRE,  called  also  the  SheHfdom  of 
Jjlttrick  Forest^   a  county  of  Scotland,  extending  about 
20  miles  in  length  from  east  to  weat,  and  about  i%hk 
breadth  from  south  to  north.       It  borders  on  the  north 
with  part  of  Tweoddale   and   Mid -Lothian ;   on   the 
south  and  east  with  Tiviotdale  ;  and  on  the  west  with 
Annandale.    This  county  was  formerly  reserved  by  the 
Scottish  princes  for  the  pleasure  of  the  chase,  and  where 
they  had  houses  for  the  reception  of  their  train.     At 
that  time  the  face  of  the  country  was  covered   with 
voods,  in  which  there  were  great  numbers  of  red  and 
fallow  deer,  whence  it  bad  the  name  of  Ettrick  Forest, 
The  woods,  however,  are  now  almost  entirely  cue  dowtt, 
and  the  county  is  chiefly  supported  by  the  breed  of  sheep. 
They  are  generally  sold  into  the  south,  but  sometimes 
into  the  Highlands,  ab^ut  the  month  of  March,  where 
they  are  kept  during  summery  and  after  being  improved 
by  the  mountain-grass,  are  returned  into  the  liowlands 
in  the  beginning  of  winter. 
'  This  county,  though  not  very  populous  at  present, 
was  once  the  nurse  of  heroes,  who  were  justly  account- 
ed the  bnlwark  of  their  native  soil,  being  ever  ready  to 
brave  danger  and  death  in  its  defence.     Of  this  we 
have  a  memorable  proof  in  the  pathetic  lamentations 
of  their  wives  and  daughters  for  tiie  disaster  of  the  field 
of  Flodden,  "  ivhere  the  brave  foresters  were  a*  wed  Statitikai 
away.'*     The  rivers  Ettrick  and  Yarrow  unite  a  little  Account  of 
above  the  town  of  Selkirk,  and  terminate  in  the  Tweed.  ^^®*^^' 
For  five  miles-  above  its  junction  with  the  Ettrick,  the  ^^  "" 
Tweed  is  still  adorned  with  woods,  and  leads  the  pleased 
imagination  to  contemplate   what   this   country   must 
have  been  in  former  times.     The  Yarrow,  for  about 
five  miles  above  its  junction  with  Ettrick,  exhibits  na* 
ture  in  a  bold  and  striking  aspect.     Its  native  woods 
still  remain,  through  which  the  stream  has  cut  its  turbid 
course,  deeply  ingplphed  amidst  rugged  rocks.     Here, 
certain ly  in  a  flood,  stood  the  descriptive  Thomson  when 
he^  saw  it 

"  Work  and  boil,  and  foam-and  thunder  through.^* 

On  a  peninsula,  cut  out  by  the  surrounding  stream, 
inthe  middle  of  this  fantastically  wild  scene  of  grandeur 
and  beauty,  stands  tlie  castle  of  Newark,  which  has.  been 
supposed  by  many  to  be  the  birthplace  of  Muy  Scot 
the  flower  ef  Yarrow. 

The  population  of  this  county  in  1 801  amounted  to 
5070,  and  in  181X  to  5889  ',  but  the  following  is  i\m 
population  of  the  diflferent  parishes  at  two  different  pe- 
riods, aocordiog  to  the  Statistical  History. 

Fbpuktien        PopnlatioB  ia 


Parishes* 

Ettrick, 
Gakshicli^ 


u 


39 
9 


470 

9»4 


Cuty  forward^  1^9^ 
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Parishes.                    FopoUU.n  in 

Population  in 

n 

'755- 

1790—1798. 

Seiren. 

Brought  over,          '395 

^384 

Selkirk,                              1 793 

1700 

Yarrow,                             11 80 

1230 

4368 

See  Selkirkshire,  Supplement. 
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SELL,  or  Sill,  in  bailding,  is  of  two  kinds,  tiz. 
Ground  Seilj  denoting  the  lowest  piece  of  timber  in  a 
wooden  building,  and  that  on  which  the  whole  soper- 
structure  is  raised  y  and  seiiofa  window  or  of  a  door^ 
which  is  the  bottom  piece  in  the  frame  of  them  on  which 
they  rest. 

SELLA  TURCICA,  is  a  deep  impression  between  the 
.  clinoid  proems  of  the  sphenoid  bone*  See  Anatomt 
Index. 

SELTZER  WATER,  is  a  mineral  water  which  springs 
up  at  Lower  Seltzer,  a  village  in  the  electorate  of  Triers, 
about  10  miles  from  Frankfort 'on  the  Majne,  and  36 
from  Coblentz. 

Seltzer  water  is  brought  to  this  country  in  stone  bot* 
ties,  which  are  closely  corked  and  sealed,  and  contain 
about  3  pints  each  ;  and  when  they  are  well  secured, 
it  keeps  unchanged  for  a  considerable  time. 

Seltzer  water,  according  to  the  analysis  of  Bergman, 
contains  in  an  English  wine  pint, 


Carbonate  of  lime, 
— — -  of  magnesia, 

I  of  soda, 

Muriate  of  soda. 


grs. 

3 

5 

4 

17-5 

29.5 


The  same  quantity  of  water  also  yields  17  cubic  inches 
of  a  gaseous  substance,  which  is  fopnd  to  be  almost  en- 
tirely pure  carbonic  acid  gas. 

This  water  has  been  long  in  high  repute,  on  account 
of  its  medical  virtues,  and  we  have  no  doubt  that  it 
may  be  used  with  considerable  benefit  in  many  of  those 
complaints  which  arise  from  a  deranged  state  of  the  sto- 
mach and  bowels.  The  usual  dose  of  this  water  is  from 
half  a  pint  to  a  pint  j  hut  in  most  cases  it  may  be  drunk 
freely.  From  its  agreeable  taste,  and  its  exhilarating 
effects  on  the  spirits,  it  is  extensively  employed  at  table 
as  a  common  drink  in  Germany  and  Holland.  In  this 
country  also,  both  the  real  and  artificial  Seltzer  water  is 
largely  used  for  the  same  purpose.  Seltzer  water  may 
he  artificially  imitated,  by  adding  the  ingredients  dilut- 
ed by  analysis,  and  in  the  same  proportion. 

SEM,  or  Shem,  the  son  of  Noah,  memorable  for  his 
filial  piety  in  concealing  the  folly  and  disgrace  of  his 
father,  for  which  he  received  a  remarkable  benediction, 
mbout  2476  B.  C.     He  lived  to  the  age  of  600  years. 

Ras  Sem.     See  Ras  Sem  and  Petbifibd  City. 

SEMECARPUS,  a  genus  of  plants  belonging  to 
the  pentandria  class.     See  Botany  Index. 

SEMEN,  Seed.     See  Botany  Index. 

With  respect  to  number,  plants  are  either  furnished 
with  one  seed,  as  sea^pink  and  bistort  *,  two,  as  wood- 
roof  and  the  umbelliferous  plants ;  three,  as  spurge  ; 
.{buFi  as  the  lip-flowers  of  Toumefort  and  rough-leafed 


plants  of  Hay ;  or  many,  as  ranunculus,  anemone,  aad 
poppy. 

The  form  of  seeds  is  likewise  extremely  various,  being 
either  large  or  small,  round,  oval,  heart*shaped,  kidney* 
shaped,  angular,  prickly,  rough,  hairy,  wrinkled,  sleek 
or' shining,  black,  white,  or  brown.  Most  seeds  have 
only  one  cell  or  internal  cavity  \  those  of  lesser  burdock, 
valerian.  Iambus  lettuce,  cornelian,  cherry,  and  sebesten, 
have  two. 

With  respect  to  substance,  seeds  are  either  soft,  mem* 
branaceou«,  or  of  a  hard  bony  substance  ;  as  in  grom- 
well,  tamarind,  and  all  the  nuciferous  pUnts. 

In  point  of  magnitude,  seeds  are  either  very  large,  as 
in  the  cocoa-nut ;  or  very  small,  as  in  campanula,  aias- 
mannia^  rampions,  and  throat-wort. 

With  respect  to  situation,  they  are  either  dispersed 
promiscuously  through  the  pulp  {semina  niduiantia\  as 
in  water-lily  ;  affixed  to  a  suture  or  joining  of  the  valves 
of  the  seed-vessel,  as  in  the  cross-shaped  and  pea* bloom 
flowers  ;  or  placed  npon  a  placenta  or  receptacle  within 
the  seed-vessel,  as  in  tobacco  and  thorn-apple. 

Seeds  are  said  to  be  naked  (^semina  nuda)  which  are 
not  contained  in  a  cover  or  vessel:  such  are  tho«*e  ef  tbe 
lip  and  compound  flowers,  the  umbelliferous  and  rough- 
leaved  plants.  Covered  seeds  (^semina  terta)  are  con- 
tained in  some  vessel,  whether  of  the  capsule,  pod,  ber- 
ry, apple,  or  cherry  kind. 

A  simple  seed  is  such  as  bears  neither  crown,  wing, 
nor  downy  pappus  ;  the  varieties  in  seeds,  arising  from 
these  circumstances,  are  particularly  enumerated  under 
their  respective  heads. 

In  assimilating  the  animal  and  vegetable  kingdoms, 
Linnseus  denominates  seeds  the  eggs  of  plants.  The 
fecundity  of  plants  is  frequently  marvellous ;  from  a 
single  plant  or  stalk  of  Indian  Turkey  wheat,  are  pro- 
duced, in  one  summer,  2000  seeds  ^  of  elecampane, 
3000 }  of  sun-flawer,  4000;  of  poppy,  32,000;  of  a 
spike  of  cat^s  tail,  10,000  and  upwards  :  a  single  fruit, 
or  seed-vessel,  of  tobacco,  contains  1000  seeds  ^  that  of 
white  poppy,  8000.  Mr  Ray  relates,  from  experiments 
made  by  himself,  that  loil  tobacco  seeds  are  equal  in 
weight  to  one  grain  ;  and  that  the  weight  of  the  whole 
quantum  of  seeds  in  a  single  tobacco  plant,  is  such  as 
must,  according  to  the  above  proportion,  determine  their 
number  to  be  360,000.  The  same  author  estimates  the 
annual  produce  of  a  single  stalk  of  spleen  wort  to  be  up- 
wards of  one  million  of  seeds. 

The  dissemination  of  plants  respects  the  different  me- 
thods or  vehicles  by  which  nature  has  contrived  to  dis- 
perse their  seeds  for  the  purpose  of  increase.  These  by 
naturalists  are  generally  reckoned  four. 

I.  Rivers  and  running  waters.  2.  The  wind.  3.  Ani- 
mals. 4.  An  elastic  spring,  peculiar  to  the  seeds  them- 
selves. 

1.  The  seeds  which  are  carried  alon<;  by  rivers  and 
torrents  are  frequently  conveyed  many  hundreds  of 
leagues  from  their  native  soil,  and  cast  u{>on  a  very  dif- 
ferent climate,  to  which,  however,  by  degrees  they  ren- 
der themselves  familiar. 

2.  Those  which  are  carried  by  the  wind,  are  either 
toinged,  as  in  fir-tree,  trumpet-flower,  tulip  tree,  birch, 
arbor^vitse,  meadow  rue,  and  jessamine,  and  some  um- 
belliferous plants ;  furnished  with  a  papptis^  or  downy 
crown,  as  in  valerian,  poplar,  reed,  succulent  swallow* 
wort,  cotton-tree,  and  many  of  the  compound  flowers  ; 
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ptaced  witbin  a  winged  calyx  or  seed-vessel,  as  in  sca- 
bious, sea-piuk,  dock,  dioscorea,  ash,  maple,  and  elm- 
trees,  logwood  and  woad  \  or,  lastly,  contained  within 
a  swelled  calyx  or  seed-vessel,  as  in  winter  cherry,  cu- 
cubalus,  melilot,  bladder-nut,  fumatory,  bladder-sena, 
heart-seed,  and  chick-pease. 

3.  Many  birds  swallow  the  seeds  of  vanelloe,  juniper, 
misletoe,  oats,  millet,  and  other  grasses,  and  void  them 
entire.  Squirrels,  rats,  parrots,  and  other  animals,  suf- 
fer many  of  the  seeds  which  they  devour  to  escape,  and 
thus  in  effect  disseminate  them.  Moles,  ants,  earth- 
worms, and  other  insects,  by  ploughing  up  the  earth, 
admit  a  free  passage  to  those  seeds  which  have  heen  scat- 
tered upon  its  surface.  Again,  some  seeds  attach  them- 
selves to  animals,  by  means  of  crotchets,  hooks,  or  hairs, 
which  are  either  affixed  to  the  seeds  themselves,  as  in 
kound\s  tongue,  mouse-ear,  vervain,  carrot,  bastard  par- 
sley, sanicle,  water  hemp-agrimony,  arctopus^  and  vcr^ 
besina;  to  their  calyx,  as  in  burdock,  agrimony,  rhexia^ 
small  wild  bugloss,  dock,  nettle,  pellitory,  and  seed- 
wort  \  or  to  their  fruit  or  seed-vessel,  as  in  liquorice,  en- 
chanter's nightshade,  cross  wort,  cleavers,  French  honey- 
suckle, and  arrow -beaded  grass. 

4.  The  seeds  which  disperse  themselves  by  an  elastic 
force,  have  that  force  resident  either  in  their  calyx^  as 
in  oats,  and  the  greater  number  of  ferns  j  in  their /7ap- 
pus^  as  in  centaurea  crupina  \  or  in  their  capsule^  as  in 
geranniuro,  berb-hennet,  African  spirasa,  fraxinellu, 
horsetail,  balsam,  Malabar  nut,  cucumber,  elaterium^ 
and  male  balsam  apple. 

Semek,  in  the  animal  economy.  See  Physiology 
and  Anatomy  Index. 

SsMEN  Sanctum^  or  Santonicum.  See  Artemisia. 
S£M£NDRIAH,a  town  of  Turkey  in  Europe,  in 
the  province  of  Servia,  with  a  good  citadel.  It  is  the 
capital  of  a  sangiacate,  was  taken  by  the  Turks  in  1690,. 
and  is  seated  on  the  Danube,  in  £.  Long.  21.  45.  N» 
liat.  4^.  o. 

S£M£NTINiE  F£RI£,  in  antiquity,  feasts  held  an- 
nually among  the  Romans,  to  obtain  of  the  gods  a  plen- 
tiful harvest.  They  were  celebrated  in  the  temple  of 
Tellus,  where  solemn  sacrifices  were  offered  to  Tell  us 
and  Ceres.  These  feasts  were  held  about  seed-time, 
usually  in  the  month  of  January  j  for,  as  Macrobius  ob- 
serves, they  were  moveable  feasts. 

S£MI,  a  word  borrowed  from  the  Latin,  signifying 
half;  but  only  used  in  composition  with  other  words,  aa 
in  the  following  articles. 

SsMi-AriofUf  in  ecclesiastical  history,  a  branch  of  the 
ancient  Arians,  consisting,  according  to  £piphanius,  of 
flUch  as,  in  appearance,  condemned  the  errors  of  that 
beresiarcb,  but  yet  acquiesced  in  some  of  the  principles 
thereof,  only  palliating  and  hiding  them  under  softer 
and  more  moderate  terms.  Though  they  separated  from 
the  Arian  faction  (see  Arians),  they  could  never  be 
brought  to  acknowledge  that  the  Son  was  homoousios, 
that  is,  consubstantial,  or  of  the  same  substance  with 
the  Father  j  they  would  only  allow  him  to  be  homo- 
ousios, that  is,  of  a  like  substance  with  tlie  Father,  or 
sioiilar  to  the  Father  in  his  essence,  not  by  nature,  but 
by  a  peculiar  privilege. 

The  semi-arianism  of  the  moderns  consists  in  their 
maintaining  that  the  Son  was  from  all  eternity  begotten 
by  the  will  of  the  Father  contrary  to  the  doctrine  of 
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the  orthodox,  who  seem  to  teach  that  the  eternal  gene^ 
ration  is  necessary.  Such  at  least  are  the  respective  opi- 
nions of  Dr  Clarke  and  Bishop  Bull.  See  Theology. 

Semicircle,  in  Geometry ,  half  a  circle,  or  that  fi- 
gure comprehended  between  the  diameter  of  the  circle 
and  half  its  circumference. 

Semicolon,  in  Grammar^  one  of  the  points  or  stops 
used  to  distinguish  the  several  members  of  a  sentence 
from  each  other. 

The  mark  or  character  of  the  semicolon  is  (;),  and 
has  its  name  as  being  of  somewhat  less  cfl'ect  than  a  co- 
lon 'y  or  as  demanding  a  shorter  pause. 

The  proper  use  of  the  semicolon  is  to  distinguish  tli€ 
conjunct  members  of  a  sentence.     Now,  by  a  conjunct 
member  of  a  sentence  is  meant  such  a  one  as  contains 
at  least  two  simple  members. — Whenever,  then,  a  sen- 
tence can  be  divided  into  several  members  of  the  same 
degree,  which  are  again  divisible  into  other  simple  mem- 
bers, the  former  are  to  be  separated  by  a  semicolon.. 
For  instance:  "  If  fortune  bear  a  great  sway  over  him, 
who  has  nicely  stated  and  concerted  every  circumstance 
of  an  affair  y  we  must  not  commit  eveiy  thing,  without 
reserve,  to  fortune,  lest  she  have  too  great  ahold  of  us.'* 
Agaifl :  Si  quantum  in  agro  locuque  desertis  audaciapo' 
testy  tantum  inforo  atqve  judiciis  itnpudentia  valeret; 
non  minus  in  causa  cederet  Aulus  Cacinna  SextaJEbutii 
impudenticBy  quam  turn  in  vi  facienda  cessit  audacice. 
An  instance  in  a  more  a  complex  sentence  we  have  in 
Cicero:  Res  familiaris  primum  bene  porta  «V,  nulloque 
turpi  qucestu  :  turn  quam  plurimis,  modo  dignis^  se  uti- 
tern  pr{Bbeat ;  dcinde  augeaiur  rationcy  diligcntia^  par" 
simonia  ;  \iec  libidini potiiis  luxunoiqucy  quam  liberali* 
tati  et  bcnejicentue  pareat. 

But  though  the  proper  use  of  the  semicolon  be  to  di- 
stinguish conjunct  members,  it  is  not  necessary  that  all 
the  members  thus  divided  be  conjunct.  For  upon  di- 
viding a  sentence  into  great  and  equal  parts,  if  one  of 
them  be  conjunct,  all  those  other  parts,  of  the  same  de- 
gree are  to  be  distinguished  by  a  semicolon. — Sometimes^ 
also  it  happens,  that  members  that  are  opposite  to  each 
other,  but  relate  to  the  same  verb,  are  separated  by  a 
semicolon.  Thus  Cicero:  Ex  hac parte  pudor,  iUinc 
petulantia  ;  JiincJideSy  illinc  fraudatio  ;  hinc  pietasy  it- 
line  sce/usy  &c.  To  this  likewise  may  be  referred  such 
sentences,  where  the  whole  going  before,  the  parts  fol- 
low :  as  **  The  parts  of  oratory  are  four  j  invention, 
disposition,  elocution,  and  pronunciation. 

Semicubium,  in  Medicincy  an  half-bath,  wherein  the 
patient  is  only  placed  up  to  the  navel. 

Semidiameter,  half  the  diameter,  or  a  right  line 
drawn  from  the  centre  of  a  circle  or  sphere  to  its  cir- 
cumference :  being  the  same  with  what  is  otherwise 
called  the  radius. 

Semiflosculus,  in  Botany y  a  term  used  to  express 
the  flowers  of  the  syngehesia  class.  These  semiflosculi 
are  petals,  hollow  in  their  lower  part,  but  in  their  up- 
per flat,  and  continued  in  the  shape  of  a  tongue. 
Semitone,  in  Music,  See  Interval. 
S£MINAL,  something  belonging  to  the  semen  or 
seed. 

S£MINARY,  In  its  primary  sense,  the  ground 
where  any  thing  is  sown,  to  be  afterwards  transplanted. 

Seminary,  in  a  figurative  sense,  is  frequently  ap- 
plied to  places  of  education ,  whence  scholars  are  trans- 
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planted  into  life.— >In  Catholic  countries  it  is  particu-     jadge,  but  demanded  that  the  dectsioD  of  that  afiur,  Scamk- 
larl^r  used  for  a  kind  of  college  or  school,  where  youth     which  was  among  the  Latins,  might  be  referred    to     gma& 

jndges  who  onderstood  the  language.    This  happened 
in  the  year  415,  at  wliich  time  there  were  in  Faleatfoe 
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are  instructed  in  the  ceremonies,  &c.  of  the  sacred  mi- 
nistry. Of  these  there  are  great  numbers ;  it  being 
ordained  by  the  council  of  Trent,  that  there  be  a  se- 
minary belonging  to  each  cathedral,  under  the  direction 
of  the  bishop. 

SEMINATION,  denotes  the  manner  or  act  of 
shedding  and  dispersing  the  seeds  of  plants.  See  Se- 
men. 

SEMIPELAGIANS,  in  Ecclesiasiicai  History,  a 
name  given  to  such  as  retain  some  tincture  of  Pelagian- 
ism.     See  Pelagians. 

The  doctrines  of  this  sect,  as  well  as  those  of  their 
predecessors  the  Pelagians,  have  their  common  source  in 
Pelagius,  a  native  of  Britain,  of  whom  we  have  already 
taken  notice.  He  is  said  to  have  been  but  a  simple 
monk,  and  not  in  orders.  Having  gone  to  Rome  about 
the  end  of  the  fourth  century,  he  lived  there  for  some 
years  with  reputation,  and  was  considered  both  pious 
and  virtuous.  Rufinus  a  prif'st  of  AqulM;i,  Ii:'.ving 
come  to  Rome  in  the  year  397,  is  affirmed  by  »ome  to 
have  been  the  person  who  suggested  to  Pelagius  his  pe- 
culiar doctrines. 

In  the  year  400  Pelagius  began  to  teach  his  opinions 
at  Rome,  both  by  speech  and  writing.    He  was  not  the 
only  person  who  taught  these  doctrines,  of  which  we 
have  elsewhere  enumerated  the  heads.     His  friend  and 
companion  Celestius,  an  abler  man  than  himself,  main- 
tained them  likewise,  and  with  much  more  address  and 
subtlety.     After  having  promulgated  them  in  Rome, 
they  went  into  Sicily,  where  they  lived  for  seme  time. 
Thence,  in  the  year  411,  they  passed  over  into  Africa. 
Pelagius  soon  after  went  into  Palestine,  whilst  Celestius 
remained  at  Carthage,  and  was  preparing  himself  to 
take  the  order  of  priesthood*,  but  it  being  soon  discovered 
that  he  taught  a  new  doctrine*,  he  was  accused  by  the 
deacon  Paulinus  in  a  synod  held  at  Carthage  in  412,  at 
which  Aurelius  the  bishop  presided.    Celestius,  on  being 
charged  by  Paulinus  with  denying  original  sin,  made  an- 
sweri  *'  That  in  truth  he  doubted  whether  the  sin  of  Adam 
was  transmitted  to  his  posterity.^^    He  did  not  however 
own  that  children  had  no  need  of  baptism,  although  this 
was  one  of  the  Pelagian  tenets :  on  the  contrary,  he 
wrote  a  little  discourse,  in  which  he  acknowledged,  that 
children  had  need  of  redemption,  and  that  they  could 
not  obtain  it  without  baptism.     The  bishops  at  the 
council  of  Carthage  condemned  the  doctrines  of  Cele- 
stius, and  excommunicated  him.    From  this  sentence  he 
appealed  to  the  bishop  of  Rome ;  but  he  neglected  to 
pursue  his  appeal,  and  went  to  Ephesus,  where  he  endea- 
voured to  get  himself  ordained  priest.     In  the  mean 
time,  Pelagius  having  retired  into  Palestine,  was  kindly 
received  by  St  Jerome^s  enemy,  John  of  Jerusalem. 
With  him  he  entered  into  an  engagement  to  attack  the 
reputation  of  that  author.     St  Jerome  defended  himself 
from  their  assault,  and  attacked  the  doctrines  of  Pela- 
gius f,  and  in  this  undertaking  he  was  soon  assisted  by 
St  Austine.      About  this  time,  Orosius  having  gone 
from  Spain  into  Africa  and  thence  into  Palestine,  pub- 
lished there  the  proceedings  against  Celestius  at  Car- 
thage, and  was  prevailed  upon  by  the  bishop  of  Jerusa- 
lem to  enter  into  a  conference  with  Pelagius  in  his  pre- 
sence 'j  but  the  bishop  having  shown  too  much  partiality 
for  Pelagius,  Orosius  would  not  acknowledge  him  for 
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two  French  prelates,  who,  being  driven  from  their  dio* 
ceses,  fled  into  that  conntry,  and  having  been  apprized 
of  the  opinions  of  Pelagius  and  Celestius,  drew  up  an 
abridgement  from  their  own  books  of  the  errors  imputed 
to  them^.  To  this  they  joined  the  articles  condemned  fSiAu- 
in  the  synod  of  Carthage,  and  some  others,  which  merettmem 
sent  from  Sicily  by  Hilarius  to  St  Augustine,  and  then 
presented  the  abridgement  to  the  bishop  of  Caesarea. 
The  matter  was  referred  to  a  council  of  14  bishops,  st 
which,  when  the  memoir  was  read,  Pelagins  explained 
himself  upon  some  articles,  and  denied  that  he  was  the 
author  of  others.  He  also  disowned  the  propositions 
condemned  at  Carthage,  and  some  others  ascribed  to 
Celestius.  He  did  not  even  hesitate  to  condemn  them ; 
upon  which  the  bishops  decided,  that,  since  Pelagius 
approved  the  doctrine  of  the  church,  and  rejected  and 
condemned  what  was  contrary  to  its  belief,  they  ac- 
knowledged him  to  be  of  the  ecclesiastical  and  catholic 
communion. 

Orosius  returning  to  Africa,  took  with  him  the  me- 
moir against  Pelagius,  and  presented  it  to  a  meeting  of  f  j^^^ 
bishops*  held  at  Carthage  in  416.  Having  read  over MeffSi 
what  had  been  done  at  a  former  meeting  against  Cele- 
stius, they  declared  that  both  he  and  Pelagius  ought  to 
be  anathematized  if  they  did  not  publicly  renounce  and 
condemn  the  errors  imputed  to  them.  The  bishops  of 
this  meeting,  and  those  of  Numidia  assembled  the  same 
year  at  Milivetom,  wrote  npon  the  subject  to  Pope  In* 
nocent,  who 'approved  of  the  judgment  of  the  African 
prelates,  and  declared  Pelagius,  Celestios,  and  their  fol- 
lowers excon>municatedt.     Innocent  gave  an  accoontxm|r 


of  this  judgment  to  the  bishops  of  the  East,  and  the  Mer^tr* 
matter  seemed  altogether  at  an  end,  when  be  died ;  bot< 
Celestius  having  been  made  priest  at  Ephesus,  and  hnvm^^y- 
ing  gone  to  Constantinople,  whence  he  was  driven  by 
Atticus  bishop  of  that  city,  who  also  wrote  against  him 
to  Asia  and  to  Africa,  he  came  to  Rome  in  the  begin- 
ning of  the   pontificate  of  Zozimus,  and  undertook  ts 
pursue  the   appeal,  which  he  had  formerly  made  from 
the  judgment  of  the  synod  of  Carthage.     Having  cited 
his  accuser  Paulinus,  and  offered  to  justify  himself,  he 
presented  aConfession  of  Faith,  in  which  he  acknowledg- 
ed that  children  ought  to  be  baptized,  in  order  to  inhe- 
rit the  kingdom  of  heaven  *,  but  he  denied  that  tlie  sin 
of  Adam  was  transmitted  to  his  children.   He  appeared 
before  the  bishops  and  clergymen  assembled  by  the  pope, 
and  declared,  that  he  condemned  all  the  errors  with 
which   he  had  been  charged.     The  pope  delayed  his 
judgment  for  two  months,  and   in  the  mean  tinae  re* 
celved  a  letter  and  a  confession  of  faith  from  Pelagius, 
very  artfully  drawn  up.     When  the  time  for  judgment 
arrived,  Zozimus  held  a  synod,  and  said,  that  he  thought 
the  declarations  of  Pelagius  and  Celestius  sufficient  for 
their  justification.  He  was  displeased  at  the  two  French 
bishops  for  not  appearing  against  them,  and  wi*ote  two 
letters  on  that  head,  one  to  the  bishops  of  Africa,  and 
another  in  particular  to  Aurelius,  bishop  of  Carthi^. 
The  African  bishops,  to  the  number  of  214,  without 
regarding  the  judgment  passed  at  Rome,  assembled  at 
Carthage,  and,  having  confirmed  their  former  decisions, 
condemned  the  doctrines  of  the  Pelagians.    They  wrote 
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^mipela-  to  tlio  l^isliop  6f  "Aomt  to  acquaint  hiniy  tliat  he  had 
l^ans.  lieen  deceived  by  Cele8tii»,  and  discovered  to  him  the 
'  equivocations  of  his  letter  and  of  the  Confemion  of  Faith 
of  Pelagius,  sending  him  a  memoir  of  the  errors  of 
which  he  should  require  a  distinct  and  precise  revocation 
from  the  two  heretics.  The  pope  made  answer,  that, 
although  his  authority  was  so  great,  that  none  durst 
dissent  from  his  judgment,  still  that  he  was  willing  to 
communicate  the  matter  to  them,  and  would  let  it 
remain  in  the  same  state,  until  a  new  deliberation 
could  take  place*  This  letter  was  presented  to  a  coun- 
cil held  at  Carthage  in  418,  at  which  eight  canons  werO 
drawn  up  against  the  Pelagian  heresy.  The  bi«hop  of 
Kome,  in  the.  mean  time,  was  inclined  to  examine  again 
the  affair  of  Celestius,  and  to  endeavour  to  draw  from 
him  dititinct  and  precise  answers  according  to  the  plan 
attffgested  by  the  African  bishops  in  their  memoir ;  hut 
Celestius  would  not  come  forward,  and  accordingly 
withdrew  from  Rome.  From  his  flight  the  pope  con- 
cluded, tliat  be  imposed  upon  him  formerly,  aifd  that  he 
held  the  new  doctrines ;  and,  accordingly,  changing  his 
opinion  with  respect  to  him,  he  approved  of  the  decrees 
of  the  African  prelates,  and  renewed  the  condemnations 
of  his  predecessor.  Pope  Innocent,  against  him  and  Pe- 
"^  See  the  lagius  *•  This  jndgment  he  published  in  a  letter  which 
J^jttters  of  was  sent  to  all  the  bishops.  About  the  same  time  an 
Si  AugU'  «|]ict  waa  published  by  tbe  emperor  Honoriua  against 
Pelagios  and  Celestius,  ordering,  that  they  shou'd  be 
banished  from  Rome,  add  that  all  their  followers  should 
1)0  sent  into  exile. 

In  the  following  year  Honorius  published  another 
edict,  by  which  it  was  ordered,  that  the  bishops  who 
wotted  not  sign  the  pope^s  letter,  should  be  deprived  of 
their  cbnrclies.     Accordingly,  Julian  the  bishop  of  £- 
•UiOB,  who  was  afterwards  head  of  the  party,  and  seven- 
teen other  bishops,  were  cashiered  ;  upon  which  they 
wrote  a  letter  to  Rufns,  bishop  of  Tbessalonica,  and 
demanded  a  universal  council  from  the  emperor,  which 
lie  pefoeed.   Celestius  returned  again  to  Rome,  bat  wa» 
again  expelletl  the  city  ;  whilst  his  followers,  being  ex« 
pelled  from  Italy,  retired  to  difierent  countries^     Some 
of  them  came  over  into  Britain,  and  others  went  into 
the  FmsU     Attictis  banished  them  from  Constantinople, 
and  they  were  vbo  baniBfaed  from  Ephesos.     Theodo- 
toa,  bishop  of  Antioch,^  condemned  them  in  a  synod 
h)[>ld  al  Diospolifi,  and  banished  Pelagius  and  his  M- 
4oWerB  out  of  Palestine,  Whither  they  had  retorned. 
Julian  the  bishop  was  condemned  in  a  provincial  synod 
of  Cilicia,  whither  he  had  retired  to  Theodorus  bishop 
of  Mopsoesta^  whor  was  obliged  to  amithemaftize  him. 
l^hat  boea«ie  of  Pelagius  is  unknown,  as  hi«toty  gfves 
-no  farther  aoconot  of  him  ;  but  Criestins  hnviog  re^ 
turned  to  Rome,  and  being  driven  thence  by  Pop^  Ce- 
Jestin,  went  with  Julian  and  some  other  bi(»bops  of  their 
party  to  Constantinople,  where  they  endeavoured  to  pre- 
vail upon  the  emperor  Theodosius  to  assenlble  a  coun- 
cil, instead  of  which  he  ordered  them  to  leave  the  city. 
Prsjipcr    After  this  they  joined  with  the  Nestorians  f ,  and  were 
» M  CAro- condemned  together  with  them  in  a  general  council  held 
kit,  ]||  Epiiesvis  in  43 1  ;  and  there  now  reii^aiuf  d  but  a  small 

iramber  of  Pelagians  dispersed  in  (he  West.  Julian  af- 
ter having  endeavonred  several  times  to  get  himself  re- 
instated in  hia  bi»hopric,  was  at  last  obliged  to  retire 
into  Sicily,  where  lie  died. 

To  the  Pelagians  succeeded  tbe  Semipelogians,  who 
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rejected  the  doctrines  of  the  former  with  respect  to  ori-  SomipeU- 
ginat  sin  and  the  power  of  free  will  to  do  good  X*  They  gians. 
owned,  that  man  had  need  of  the  grace  of  God  to  perse-  ^"''^  , 
vert  in  well-doing;  but  they  believt'd,  that  the  ^^J?*n- i^J^]^^ 
ning  of  good  will  and  faith  did  not  necessarily  depend  ^(i^n,^/^. 
upon  grace  ;  for  that  man,  by  the  mere  force  of  nature, 
might  desire  to  do  good,  and  that  God  seconded  that 
good  wilt  by  his  assistance,  which  dependfd  upon  liber- 
ty, and  was  given  to  all  men.  Besides  these,  they  n)ain* 
tained  some  other  peculiar  tenets.  Tbe  origin  of  some 
of  their  opinions  is  foundt  d  in  this,  that  Home  of  the 
books  which  were  written  by  St  Augu>«tine  in  his  last 
years,  with  resprct  to  the  controversjies  which  arose  in 
the  monastery  of  Adrumetum.  relative  to  correction, 
grace,  and  prerfestlnatlon,  having  been  carried  into 
Gaul,  happemd  to  give  uflVnre  to  s'cvoral  persons,  and 
particularly  to  the  monks  of  Lerins,  who  considered  his 
doctrines  hostile  to  that  of  free  will.  -  This  led  them  to 
think  and  to  maintain,  that,  in  orde^  to  be  saved,  it 
was  Di  csesary  to  leave  to  man  the  power  of  knowing  and 
desiring  good  by  the  force  of  nature,  so  that  the  begin- 
ning might  come  from  man.  Several  con.siderable  per- 
sons in  Gaul,  and  even  some  bibhops,  but  particularly 
the  priests,  were  of  this  opinion.  Cassian,  deacon  of 
Constantinople,  and  afterwards  priest  at  Marseilles,  au- 
thorized it  in  his  conferences,  and  Fanstos,  bishop  of 
Riez,  supported  it  very  strenuously.  St  Augustine  stood 
np  to  oppose  this  doctrine  from  its  very  first  appearance, 
and  was  supported  by  Prosper  and  Hilarius.  Pope  Ce- 
)estin  complained  to  the  bishops  of  Gaul,  that  they  suf- 
fered their  priests  to  speak  ill  of  the  doctrines  of  St  Au- 
gustine ;  and  Popes  Gela^sius  and  Hormisdas  condemned 
the  books  of  Faustus  ^  and  last  of  all,  the  council  of 
Orange,  held  in  529,  condemned  particularly  the  prin- 
cipal tenets  of  the  Semipelagians,  and  pnt  an  end  at 
that  fio»e  to  the  controversy, TLboiit  100  years  after  the 
death  of  St  Angustine.— See  the  histories  of  Mosheim, 
Dupin,  and  Flenry,  &c.  &c. 

The  Semi  pelagians  were  very  numerous  j  and  their 
doctrines,  though  variously  explained,  were  received  in 
many  of  the  monastio  schools  in  Gaul,  whence  they 
spread  themselves  far  and  wide  through  Europe.  With 
tespect  to  tbe  Greeks  and  other  ChriNtians  of  the  East, 
we  nioy  i^mark,  that  they  had  adopted  the  Semipelagian 
tenets,  eveO  before  they  wer^  promulgated  in  Gaul  by 
Cassian  and  Fausitos. 

After  the  period,  however,  at  which  the  Semipelagian 
doctrinOs  Werie  Condemned  in  the  council  of  Orange,  we 
find  but  little  notice  taken  of  this  sect  by  historians. 
Although  ita  tenets  Were  maintained  by  a  few  in  the 
succeeding  centuries,  the  sect  could  boast  of  no  eminent 
leaders,  and  sunk  into  obscurity.  In  the  beginning,  in- 
deed, of  the  reformation,  scHne  of  the  Pelagian  tenets 
were  again  brought  into  circulation.  Every  one  is  ac- 
quainted with  the  hostility  of  Luther  to  the  doctrine  of 
free  will,  who  went  so  far  into  the  opposite  extreme  as 
to  entitle  one  of  his  works  acrainst  the  celebrated  Eras- 
mus on  this  subject,  "  De  Ser-vo  Arbifrioy  But  not- 
withstanding that  Luther  was  their  leader,  this  doctrine 
of  hi%  was  not  adopted  by  some  of  the  most  eminent  of 
the  reformers.  His  learnt  d  friend,  the  mild  and  worthy 
M^lanethon,  althou|rh  he  at  fir^t  (either  from  not  hav- 
ing suffitciehtly  considered  the  subject,  or  because  this 
doetrine  was  so  unpalatable  to  ihi-  gi-eat  b^A>^  vS.  >5wt  t^- 
formers  on  altcoutat  ^^  V\\e  %\\>\i<c^Tv\.^  ^Wjo^^^ef^^  \isv^^^ 
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With  Lother  in  his  hostility  to  the  doctrine  of  free  will, 
so  far  as  to  aaj,  that  free  will  could  have  no  effect,  un* 
der  the  influence  of  grace,  shortly  after  changed  his 
opinion  so  as  to  run  into  the  opposite  extreme.    For  al- 
though Luther  at  his  outset  had  affirmed,  that  the  pre- 
science of  God  annihilated  free  will  in  all  his  creatures, 
he  was  so  softened  down  into  moderation  at  the  time  of 
the  drawing  up  of  the  famous  Confession  of  Augsburg, 
as  to  allow  Melancthon,  who  composed  it,  to  insert 
these  words,  '*  that  it  was  necessary  to  allow  free  will 
to  all  who  possessd  the  use  of  reason,  not  however  in 
buch  things  as  regarded  God,   which  they  could   not 
commence,  or  at  least  which  they  could  not  complete^ 
without  his  assistance  and  grace,  hut  in  the  affairs,  or 
works,  of  the  present  life  solely,  and  in  order  to  perform 
their  duty  towards  society  */^     In  this  passage  two 
truths  are  clearly  admitted :    i.  That  there  is  free  will 
in  man  }  and,  2.  That  of  itself  it  has  no  efficacy  in  such 
'Works  as  are  purel^tChristian  or  religions.  But  although 
this  be  evident,  and  although  it  would  seem  as  if  he  at- 
tributed  the  efficacy  of  religious  works  solely  to  the 
grace  of  God,  yet  the  restricting  words  *'  at  least^^ 
show,  that  he  was  of  opinion,  that  free  will,  by  its  own 
natural  force  and  efficacy,  though  it  could  not  complete, 
could  at  least  commence^  Christian  or  religious  works, 
without  the  assistance  of  grace.    To  such  of  our  readers 
as  are  acquainted  with  ecclesiastical  history,  it  is  unne- 
cessary to  remark,  that  this  was  one  of  the  leading  te- 
nets of  the  Semipelagians.     But  Melancthon  did  not 
stop  here.     It  is  true,  that,  in  order  to  keep  well  with 
the  reformers,  he  was  obliged,  in  those  public  instra- 
ments  which  he  drew  up,  to  insinuate  rather  than  avow 
his  partiality  for  the  doctrine  of  free  will,  the  exercise 
of  which,  we  see,  he  confined  in  the  Confession  of  Augs- 
burg to  such  actions  merely  as  regarded  civil  life  and 
our  duties  to  society.  In  the  Saxon  Confession  of  Faith, 
however,  he  proceeds  a  step  farther,  and  says  *'  that  the 
will  is  free  \  that  God  neither  wishes  for,  nor  approves, 
nor  co-operates  in  the  production  of  sin  >  but  that  the 
free  will  of  man  and  of  the  devils  is  the  true  cause  of 
their  sin  and  of  their  fall/^     Many  no  doubt  will  be  of 
opinion,  that  Melancthon  merits  praise  for  having  thus 
corrected  Luther,  and  for  having  more  clearly  expressed 
his  own  opinion,  than  he  had  done  in  the  Confesaioo  of 
Augsburg.   He  even  proceeds  farther,  and  extends  the 
exercise  of  free  will  to  religious  or  Christian  works* 
For  after  having  explained  in  the  Saxon  Confession  of 
Faith  the  nature  of  free  will,  and  the  manner  in  which 
it  makes  a  choice,  and  having  also  shown,  that  it  is  not 
of  itself  sufficient  in  those  works,  or  actions,  which  re- 
gard a  future  life,  he  affirms  twice  **  that  the  will,  even 
after  having  received  the  influence  of  the  Holy  Spirit, 
does  not  remain  idle,**  that  is  to  say,  it  is  not  merely 
passive  under  the  influence  of  grace,  but  can  reject  it, 
or  co-operate  with  it,  at  pleasure.  Necessity,  it  is  true, 
obliged  him  to  express  his  opinion  rather  obscurely. 
But  what  he  insinuates  only  in  these  last  quoted  words, 
is  clearly  and  fully  expressed  in  one  of  bis  letters  to 
Calvin.     "  I  had,  says  he,  a  friend  who,  in  reasoning 
upon  predestination,  believed  equally  the  two  follQiring 
things;  namely,  that  every  thing  happens  amongst  men 
as  it  is  ordained  by  Providence,  but  that  there  is,  ne- 
vertheless, a  contingency  in  actions  or  in  events.     He 
confessed,  however,  that   he  waa  unable  to  reconcile 
these  two  things.     For  my  part,  (continues  Melanc- 
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tbon),  who  ftm  of  optnioo,  that  God  neither  wisbcfl  lor,  Snu^ 
por  is  the  CAuse  of  sin,  I  acknowledge  this  contingency     fun. 
in  the  feebleness  of  onr  judgment,  in  order  that  the  ig- 
norant may  confess,  that  David  fell  of  himself,  and  vo- 
luntarily, into  sin  \  that  be  bad  it  in  his  power  to  pre- 
serve the  grace  of  the  Holy  Spirit  which  be  had  within 
bim,  and  that  in  this  combat  or  trial,  it  is  neceaaary  to 
acknowledge  some  exercise  or  action  of  the  will  *•'*• 
This  opinion  be  confirms  and  illostratet  by  a  passage^ 
from  St  Basil,  where  be  says,  *«Have  hot  the  will  or''^ 
the  inclination,  and  God  is  with  you.**      By  wbicfa 
words  Melancthon  seems  to  insinnate,  that  the  will  ia 
not  only  active  in  the  works  of  religion,  but  even  be- 
gins them  without  grace.     This,  however,  waa  not  the 
meaninff  of  St  Basil,  as  ia  evident  from  several  other 

Krts  of  bis  writings  \  but  that  it  ivas  the  opinion  of 
elancthon  appears  fully  from  this  passage,  as  well  aa 
from  that  which  we  have  cited  from  the  Confession  of 
Augsburg,  in  which  he  insinuates,  that  the  error  is  not 
in  saying,  that  the  will  can  of  itself  commence,  but  in 
thinking,  that  it  can  without  grace  finish  or  complete, 
religious  or  Christian  works.  Thns  it  appears,  that 
he  considered  the  will  capabkr  of  rejecting  the  inflnence 
of  grace,  since  he  declares,  that  David  coold  preserve 
the  Holy  Spirit  when  be  lost  it,  as  well  aa  he  coold  lose 
it  when  he  kept  it  within  him.  But  al though  this  was 
his  decided  opinion,  he  durst  not  avow  it  fully  in  the 
Saxon  Confession  of  Faith,  but  was  obliged  to  content 
himself  with  insinuating  it  gently  in  these  words,  '*  The 
will,  even  after  receiving  the  grace  of  (he  Holy  Spirit, 
is  not  idle  or  without  action.*'  All  this  precaution, 
however,  was  insufficient  to  save  Melancthon  from  cen- 
sure. Francowitz,  better  known  by  the  name  of  Uljri- 
cus,  being  jealous  of  bim  and  his  enemy,  by  bis  infln- 
ence with  bis  party  procured  the  condemnation  of  these 
words  of  the  Saxon  Confession,  and  of  the  passage  from 
St  Basil,  at  two  synods  held  by  the  Reformers )  at  the 
same  time,  that  one  party  of  the  Lutherans  were  un- 
willing to  adopt  Melancthon*s  opinion,  '*  that  the  will 
is  not  passive,  when  under  the  influence  of  grace,**  we 
are  at  a  loss  to  think  how  they  could  deny  it,  since  they 
almost  unanimously  confess,  that  a  person  under  the  in- 
fluence of  grace  may  reject  ahd  lose  it.  This  opinion 
is  avowed  in  the  Confession  of  Augsburg  and  in  Me- 
lancthon's  Apology.  It  was  even,  long  after-that,  de- 
cided upon  anew,  inculcated  strongly  in  their  book  of 
Concord,  and  was  brought  frequently  against  them  by 
their  opponents  as  a  proof  of  inconsistency  and  contra- 
diction. 

These  are  not  the  only  instances  in  which  the  Luthe- 
rans were  charged  with  Semipelngian  principles*  One 
of  the  ablest  and  the  most  learned  of  their  opponents,  we 
cannot  help  thinking,  had  in  more  than  one  instance 
made  good  the  charge  against  them.  To  prove  this  we 
need  only  refer  to  the  remarks  that  have  been  made  on 
the  eight  celebrated  propositions  in  the  third  book  of 
Concord,  relative  to  the  co-operation  of  the  will  with 
grace.  According  to  the  first  seven  of  these  proposi- 
tions, an  attentive  listening  to  the  preaching  of  the 
word  of  God  produceth  grace ;  and  according  to  the 
fifth,  any  man,  even  a  libertine  or  an  infidel,  is  free,  or 
has  it  in  his  power  to  listen  attentively  to  the  preaching 
of  the  word  of  God.  He  has  it  then  in  bis  power  to 
give  to  himself  that  which  to  him  is  productive  of  graoe^ 
aud  may  thus  be  the  sole  author  of  bis  own  coovenion 
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Seimpelft-  ot  f^g^tieration.  In  the  eighth  proposition  it  is  affirm- 
K>.Mii,  edy  that  we  are  not  permitted  to  doubt,  hat  that  the 
inmU.  gr^ce  of  the  Holy  Spirit,  even  though  it  may  not  be 
felt,  does  accompany  an  attentive  hearing  of  the  word 
of  God  }  and  to  do  away  every  doubt  about  the  species 
of  attention  which  they  mean,  we  must  observe,  that 
they  speak  of  attention  in  as  mnch  as  it  precedes  the 
grace  of  the  Holy  Spirit,  and  of  that  attention  which, 
in  consequence  oi  its  dependence  on  fir^e-will,  we  have 
it  in  our  power  to  hestbw  upon  the  word  or  not,  just  as 
we  please.  It  is  the  exercise  of  this  free  attention  which 
they  say  operates  grace.  But  here  it  would  seem,  that 
they  were  in  extremes  'y  for^  as  they  said  upon  one  hand, 
Aat,  when  the  Holy  Spirit  begins  to  move  us,  we  act 
not  at  all  ^  so  they  maintained  on  the  other,  that  this 
operation  of  the  Holy  Spirit,  which  converts  us  without 
any  co-operation  on  our  part,  is  necessarily  attendant 
upon  an  act  of  our  wills,  in  which  the  Holy  Spirit  has 
no  share,  and  in  which  our  liberty  acts  purely  by  its  na- 
tQral  force  or  power.  Such  of  our  readers  as  are  anxious 
to  examine  the  progress  of  the  Pelagian  and  Semipela- 
gian  principles  after  the  dawn  of  the  Reformation,  we 
must  refer  to  the  works  of  the  principal  reformers  and 
to  those  of  their  adversaries,  as  well  as  to  the  different 
writers  upon  ecclesiastical  history. 

S£MIRAMIS,in  fabulous  history,  a  celebrated  queen 
of  Assyria,  daughter  of  the  goddess  Derceto,  by  a  young 
Assyrian.  She  was  exposed  in  a  desert  y  but  her  life 
was  preserved  by  doves  for  one  whole  vear,  till  Simmas, 
one  of  the  shepherds  of  Ninus,  founcl  her  and  brought 
her  up  as  his  own  child.  Semiramis,  when  grown  up, 
married  Menones,  the  governor  of  Nineveh,  and  accom- 
panied him  to  the  siege  of  Bactria  5  where,  by  her  ad- 
vice and  prudent  directions,  she  hastened  the  king's  ope- 
rations, and  took  the  city.  These  eminent  services,  to- 
gether with  her  uncommon  beauty,  endeared  her  to  Ni- 
nus. The  monarch  asked  her  of  her  husband,  and  offer- 
ed him  his  daughter  Sosana  in  her  stead  ^  but  Menones, 
who  tenderly  loved  Semiramis,  refused  j  and  when  Na- 
nus had  added  threats  to  entreaties,  he  hanged  himself. 
No  sooner  was  Menones  dead,  than  Semiramis,  who  was 
of  an  aspiring  soul,  married  Ninus,  by  whom  she  had  a 
ion  called  Ntntfos.  Ninus  was  so  fond  of  Semiramis,  that 
at  her  request  he  resigned  the  crown,  and  commanded 
her  to  be  proclaimed  queen  and  sole  empress  of  Assyria. 
Of  this,  however,  he  had  cause  to  repent :  Semiramis 
put  him  to  death,  the  better  to  establish  herself  on  the 
throne  y  and  when  she  had  no  enemies  to  fear  at  home, 
she  began  to  repair  the  capital  of  her  empire,  and  by 
her  means  Babylon  became  -the  most  superb  and  mag- 
nificent city  in  the  world.  She  visited  every  part  of 
her  dominions,  and  left  everywhere  immortal  monuments 
of  her  greatness  and  benevolence.  To  render  the  roads 
passable  and  coramonication  easy,  she  hollowed  moun- 
tains and  filled  up  valleys,  and  water  was  conveyed  at  a 
great  expence  by  large  and  convenient  aqueducts  to 
barren  deserts  and  unfruitful  plains.  She  was  not  less 
distinguished  as  a  warrior :  Many  of  the  neighbouring 
nations  were  conquered ;  and  when  Semiramis  was  once 
told  as  she  was  dressing  her  hair,  that  Babylon  bad  re- 
▼olted,  she  left  her  toilette  with  precipitation,  and  though 
only  half  dressed,  she  refused  to  have  the  rest  of  her 
head  adorned  betore  the  sedition  was  ^quelled  and  tran- 
quillity re-established.     Semiramis  has  been  accused  of 

>  and  some  authors  have  obsorved  that  afao 


regularly  called  the  strongest  and  stoutest  mm  in  her  Semiramlt 
army  to  her  arms,  and  afterwards  put  them  to  death,         || 
that  they  might  not  be  living  witnesses  of  her  inconti-    Senate, 
nence.    Her  passion  for  her  son  was  also  unnatural ;  and 
it  was  this  criminal  propensity  which  induced  Ninyas  to 
destroy  his  mother  with  his  own  hands.    Some  say  that 
Semiramis  was  changed  into  a  dove  after  death,  and  re* 
ceived  immortal  honours  in  Assyria.    It  is  supposed  that 
she  lived  about  1 1  centuries  before  the  Christian  era, 
and  that  she  died  in  the  6 2d  year  of  her  age  and  the 
25th  of  her  reign.  Many  fabulous  reports  have  been  pro- 
pagated about  Semiramis,  and  some  have  declared  that 
for  some  time  she  disguised  herself  and  pa^ed  for  her 
son  Ninyas.     LempHere*s  Bibliotheca  Chssica, 

SEMPER VIVUM,  House  leek,  a  genus  of  plants 
belonging  to  the  class  dodecandria  \  and  in  the  natural 
method  ranking  under  the  1 3th  order,  Succulents.  Sea 
Botany  Index. 

SENAAR,  or  Seknaar.     See  Senkaar. 

SENATE,  in  general,  is  an  assembly  or  counril  of 
senators ;  that  is,  of  the  principal  inhabitants  of  a  statCj 
who  have  a  share  in  the  government. 

The  senate  of  ancient  Rome  is  of  all  others  the  most 
celebrated.  It  exercised  no  contentious  jurisdiction ; 
but  appointed  judges,  either  from  among  the  senators 
or  knights,  to  determine  processes :  it  also  appointed  go- 
vernors of  provinces,  and  disposed  of  the  revenues  of  the 
commonwealth,  &c.  Yet  did  not  the  whole  sovereign 
power  reside  in  the  senate,  since  it  could  not  elect  ma- 
gistrates, make  laws,  or  decide  of  war  and  peace  ',  in 
all  which  cases  the  senate  was  obliged  to  consult  the 
people. 

The  senate,  when  first  instituted  by  Romulus,  con^ 
sisted  of  100  members  \  to  whom  he  afterwards  added 
the  same  number  when  the  Sabines  had  migrated  tf» 
Rome.  Tarquin  the  ancient  made  the  senate  consist  cf 
300,  and  this  number  remained  fixed  for  a  long  time^ 
but  afterwards  it  fluctuated  greatly,  and  was  increased 
first  to  700,  and  afterward*  to  900  by  Julius  Csesar,  who 
filled  the  senate  with  men  of  every  rank  and  order.  Un- 
der Augustus  the  senators  amounted  to  looo,  but  this 
number  was  reduced,  and  fixed  to  600.  The  place  of  a 
senator  was  always  bestowed  upon  merit :  the  monarclis 
had  the  privilege  of  choosing  the  members  ;  and  after 
Ihe  expulsion  of  the  Tarquins,  it  was  one  of  the  rights 
of  the  consuls,  till  the  election  of  the  censors,  who  from 
their  office  seemed  most  capable  of  making  choice  of 
men  whose  character  was  irreproachable,  whose  morals 
were  pure,  and  relations  honourable.  Only  particular 
families  were  admitted  into  the  senate  ;  and  when  tho 
plebeians  were  permitted  to  share  the  honours  of  the  state^ 
it  was  then  required  that  they  should  be  born  of  firee 
citizens.  It  was  also  required  that  the  candidates  should 
be  knights  before  their  admission  into  the  senate.  They 
were  to  be  above  the  age  of  25,  and  to  have  previously 
passed  through  the  inferior  offices  of  quaestor,  tribune  of 
the  people,  edile,  preetor,  and  consul. 

The  senate  always  met  of  course  en  the  ist  of  Janua- 
ry, for  the  inauguration  of  the  new  consuls }  and  in  all 
months,  universally,  there  were  three  days,  viz.  the  k£j« 
lends,  nones,  and  ides,  on  which  it  regularly  met :  but 
it  always  met  on  extraordinary  occasions,  when  called 
,  together  by  consul,  tribune,  or  dictator. 

To  render  their  decrees  valid  and  authen.t\fi^  %.  ^k:^- 
tain  number  of  nmmVMt^  ^«i»  t^xca&\\.^^  'vgi^  \»^^  ^^^ 
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Senate  ^^''^  absent  wiilirut  some  proper  cause  were  always 
|]  fined.  In  the  reign  of  Augustus,  400  senators  were 
Scnatua.  requisite  to  make  a  senate.  Nothing  was  transacted  be- 
fore sunrise  or  after  sunset.  In  their  office  the  sena* 
tors  were  the  guardians  of  religion  }  they  disposed  of  the 
provinces  as  they  pleased  ;  they  prorogued  the  asseo)* 
blies  of  the  people  i  they  appointed  thanksgivings  -|  no- 
minated tlieir  ambassadors  j  distributed  the  public  mo- 
ney, and  in  short  had  the  management  of  every  thing 
political  ov  civil  in  the  republic,  except  the  creating  of 
magistrates,  the  enacting  of  laws,  and  the  declaration 
of  war  or  peace,  which  were  confined  to  the  assemblies 
of  the  people. 

SENATOR,  in  general,  denotes  a  member  of  some 
senate. 

The  dignity  of  a  Roman  senator  could  not  be  sup- 
ported without  the  possession  of  80,000  sesterces,  or 
about  7000I.  English  money  }  and  therefore  such  aa 
squandered  away  their  money,  and  whose  fortune  was 
reduced  below  this  sum,  were  generally  struck  oat  of 
the  list  of  senators.  This  regulation  was  not  made  in 
the  first  ages  of  the  republic,  when  the  Romans  boasted 
of  their  poverty.  The  senators  were  not  permitted  to 
be  of  any  trade  or  profession.  They  were  distinguished 
from  the  rest  of  the  people  by  their  dress  \  they  wore 
the  laticlaye,  halTboots  of  a  black  colour,  with  a  cres- 
cent or  silver  buckle  in  the  form  of  a  C  ^  but  this  last 
honour  was  confined  only  to  the  descendants  of  those 
hundred  senators  who  had  been  elected  bv  Romulus,  at 
the  letter  C  seems  to  imply.  See  the  pracediog  ar« 
tide. 

Among  us,  senator  is  a  member  of  parliament.  In 
the  Jaws  of  King  Edward  the  Confessor,  we  are  told 
that  the  Britons  called  those  tenatorf  whom  tJie  Saxons 
called  afterwardso/</i^r/7ifiiand  borough- masters i  though 
not  for  their  age,  but  their  wisdom ;  for  some  of  them 
were  young  men,  hut  very  well  skilled  ia  the  laws. 
Keiiulph  king  of  the  Mercians  granted  a  charter,  which 
ran  thus,  viz.  Consilio  et  consensu  episcoporum  et  senato- 
rum  genu's  svte  largitus  fuit  dido  monasterio^  &c. 

In  Scotland  the  lords  of  session  are  called  senators  of 
the  college  of  justice. 

SENATUS  AUCTORiTAS.  See  the  next  article. 
SESATUS'Consuitttm^  which  made  part  of  the  Ro- 
ipan  la.w.  When  any  public  matter  was  introduced 
into  the  senate,  which  was  always  called  referre  ad  se^ 
natum,  hmj  senator  whose  opinion  was  asked,  was  per- 
mitted to  speak  upon  it  as  long  as  he  pleased,  and  on 
thai  account  it  was  often  usual  for  the  senators  to  pro- 
tract their  speeches  till  it  was  too  late  to  determine. 
When  the  question  whs  put,  they  passed  to  the  side  of 
that  speaker  whose  opinion  they  approved,  and  a  majo- 
rity of  votes  was  easily  collected,  without  the  trouble 
of  counting  the  numbers.  When  the  majority  was 
known,  the  matter  was  determined,  and  a  senatus consttU 
Uwi  \Wr^<i  immediatelv  written  by  the  clerks  of  the  house, 
at  the  feet  of  the  chief  magistrates,  and  it  was  siernt-d 
by  all  the  piincipHl  members  of  the  house.  When 
theie  Was  not  a  sufiicient  number  of  members  to  make 
a  senate,  the  decision  was  called  senattts  auciorifas^  but 
it  was  of  no  force  if  it  did  not  afterwards  pass  into  a  «e- 
natus  consuitum. 

The  senutus  constdta  were  at  first  left  in  the  custody 
of  t'le  kings,  and  afterward  of  the  consuls,  who  could 
suppress  or  preserve  them)  but  about  the  year  gf  Rome 


304,  they  were  always  deposited  in  the  temple  of  Ce-    SenA(u% 
res,  and  afterwards  in  the  treasury,  by  the  ediies  of  the 
people. 

SENECA,  Lucius  Aknaus,  a  Stoic  philosopher, 
was  bom  at  Corduba  in  Spain,  about  \\y»  beginning  of 
the  Christian  era,  of  an  equestrian  family,  which  bad 
probably  been  transplanted  thither  in  a  colony  froov 
Rome.  He  was  the  second  son  of  Marcus  Anoueus  Se* 
necA,  commonly  called  the  rhetorician^  whose  reauune 
are  printed  under  the  title  of  Suasoriee  et  Controvcrsiit^ 
cum  Declamatumum  Excerptis  s  and  his  youngest  bro- 
ther AnnsBUB  Mela  (for  there  were  three  of  ibem)  b«^ 
the  honour  of  being  father  to  the  poet  Lucan.  He  was 
removed  to  RiMoe,  together  with  bis  father  and  the  rest 
of  his  family,  while  ho  was  yet  in  his  infancy.  There 
be  was  educated  in  the  most  liberal  manner,  and  uodec 
the  best  masters.  He  learned  eloquence  from  bis  fa- 
ttier *f  but  his  genius  rather  leading  him  to  philosophy, 
he  put  himself  under  llie  stoics  Attalua,  Sotion,  and 
Fapirios  Fabian  us  ^  men  famous  in  their  way,  and  of 
whom  be  has  made  honourable  mention  in  his  writingo* 
It  is  probable,  too,  that  he  travelled  when  be  was  youDg« 
since  we  find  him,  in  several  parts  of  his  works,  parti* 
cnlarly  in  his  Qu€Fstiones  Naturaics^  making  very  exact 
and  curious  observations  npon  Egypt  and  the  Nile«-~ 
But  this,  though  entirely  agreeable  to  his  own  faomour, 
did  not  at  all  correspond  with  that  scheme  or  plan  of 
life  which  his  father  bad  drawn  out  for  htm ;  wbo^ 
therefore,  forced  biro  to  the  bar,  and  pot  bim  upon  aoli- 
citing  for  public  employments  ^  so  that  he  afterwards 
became  quaestor,  prtetor,  and,  as  Lipsius  will  have  it^ 
cveu  consul. 

In  the  fir^t  year  of  the  reign  of  Claudius,  when  Ju- 
lia the  daughter  of  Germanic  us  was  accused  of  aduU 
levy  by  Messalioa,  and  banished,  Seaeca  was  baoisbed 
too,  being  charged  as  una  of  the  adultevera.   Xoraica 
was  the  seat  of  bis  exile,  where  he  lived  eight  years  ^ 
*'  happy  iu  the  midst  of  those    things   which  usually 
make  other  people  miserable  ;^'  inter  ens  rrs  heutus^  qum 
soient   miseros  facere :    and  here    he  wrote  bis  books 
of  consolation,  addressed  to  his  mother  Helvia,  and  ta 
his  friend  Polybius,  and  perhaps  some  of  those  trage- 
dies  which  go  under  his  name  \  for  be  says,  ntodo  m 
levioribus  studiis  On  oblectasse.     Agrippina  being  mar^ 
ried  to  Claudius,  upon  the  death  of  Messalina,  she  pi«« 
vailed  with  the  emperor  to  recal  Seneca  from  banish- 
ment ;  and  afterwards  procured  him  to  be  tutor  to  ber 
son  Nero,  whom  she  designed  ior  the  empire.     Africa- 
nus  Burrhus,  a  praetorian  praefect,  was  joined  with  him 
in  this  important  charge :  and  thest  two  preceptors,- who 
were  entrusted  with  equal  authority,  had  each  his  respec- 
tive department.     By  the  bounty  and  generosity  of  bis 
royal  pupil,    Seneca   acquired  that  prodigious  weallk 
which  rendered  him  in  a  manner  equal  to  kings.     His 
houses  and  walks  were  the  most  magnificent  m  Room. 
His  villas  were  innumerable:  and  he  had  immense  sums 
of  money  placed  out  at  interest  in  almost  every  part  of 
the  world.     The  histoiian  Dio  reports  bim  to  have  bad 
230,0001.  sterling  at  intere^it  in  Britain  alone  ^  aud  rec- 
kons his  calling  it  in  all  at  a  sum,  as  one  of  the  cause* 
of  a  war  with  that  nation. 

All  this  wealth,  however,  tor;ether  with  the  luxury 
and  eifeminacy  of  a  court,  does  not  appear  to  have  had 
any  ill  elTcct  upon  the  temper  and  disposition  of  Se- 
neca.   He  continued  abstemiousi  exact  in  bis  manaen, 

and. 
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Sen^cn,  and,  above  all,  free  from  the  vices  so  commonly  preva- 
lent in  such  places,  flattery  and  ambition.  "  I  had  ra- 
ther (said  he  to  Nero)  offend  you  by  speakinjr  the  Iruth, 
than  please  you  by  lyin^  and  flattery  :  maluerim  vcris 
offendere^  quam  placere  adnlando?'*  How  well  lie  ac- 
quitted himself  in  quality  of  preceptor  to  his  prince,  may 
lie  known  from  the  first  five  years  of  Nero's  reign,  wliich 
have  always  been  considered  as  a  perfect  pattern  of  good 
government ;  and  if  tliat  emperor  had  but  been  as  ob- 
servant of  his  master  through  the  wliole  course  of  it,  as 
he  was  at  the  beginning,  he  would  have  been  the  de- 
light, and  not,  as  he  afterwards  proved,  the  curse  and 
detestation  of  mankind.  But  when  Poppa:a  and  Ti- 
gellinus  had  got  the  command  of  his  humour,  and  hur- 
ried him  into  the  most  extravagant  and  abominable  vices, 
be  soon  grew  weary  of  his  master,  whose  life  must  indeed 
have  been  a  constant  rebuke  to  him.  Seneca,  percei- 
ving that  his  favour  declined  at  court,  and  that  he  had 
many  accusers  about  the  prince,  who  were  perpetually 
whispering  in  his  ear  the  great  riches  of  Seneca,  his 
magnificent  houses  and  fine  gardens,  and  what  a  favou- 
rite through  means  of  these  he  was  grown  with  the  peo- 
ple, made  an  ofler  of  them  all  to  Nero.  Nero  refused 
to  accept  them  :  which,  however,  did  not  hinder  Seneca 
from  changing  his  way  of  life  \  for,  as  Tacitus  relates, 
he  *'  kept  no  more  levees,  declined  the  usual  civilities 
which  bad  been  paid  to  him,  and,  under  a  pretence  of 
indisposition,  or  some  engagement  or  other,  avoided  as 
much  as  possible  appearing  in  public.'* 

Nero,  in  the  mean  time,  who,  as  it  is  supposed,  had 
dispatched  Barrhns  by  poison,  could  not  he  'easy  till 
he  had  rid  himself  of  Seneca  also :  For  Burrhus  was 
the  manager  of  his  military  concerns,  and  Seneca  con- 
ducted his  civil  aflFairs.     Accordingly,  he  attempted  by 
means  of  Cltonicns,  a  freedman  of  Seneca,  to  take  htm  oflT 
by  poison  \  but  this  not  succeeding,  he  ordered  him  to  be 
put  to  d^ath,  upon  an  information  that  he  was  privy  t«  Fi- 
so's  conspiracy  against  his  person.    Not  that  he  had  any 
real  proof  of  oeneca's  being  concerned  in  this  plot,  but 
only  that  he  was  triad  to  lay  hold  of  any  pretence  for  de- 
stroying himt — He  left  iSeneca,  however,  at  liberty  to 
choose  his  manner  of  dying;  who  caused  his  veins  to  be 
opened  immediately.     His  wife  Patilina,  who  was  very 
young  in  comparison  of  himself,  had  yet  the  resolution 
and  affection   to  bear  him  company,  and  thereupon  or- 
dered her  veins  to  be  opened  at  the  same  time  \  but  as 
Nero  was  not  willing  to  make  his  cruelty  more  odious 
and  insupportable  than  there  seemed  occasion  for,  he 
gave  orders  to  have  her  death  prevented :   upon  which 
her  wounds  were  bound  up,  and  the  blood  stopped,  in 
just  time  enough  to  save  her  \  though,  as  Tacitas  says, 
she  looked  so  miserably  pale  and  wan  all  her  life  after, 
that  it  was  easy  to  read  the  loss  of  her  blood  and  spirits 
in  her  countenance.    In  the  mean  time,  Seneca,  finding 
his  death  slow  and  lingering,  desired  Statins  Annaeus 
his  physician  to  give  him  a  dose  of  poison,  which  had 
been  prepared  some  time  be  fore  in  case  it  should  be 
wanted  \  but  this  not  having  its  usual  effect,  he  was  car- 
ried to  a  hot  bath,  where  he  was  at  length  stifled  with  the 
steams.     He  died,  as  Lipsius  conjectures,  in  the  63d 
Or  64th  year  of  his  age,  and  in  about  the  loth  or  nth 
of  Nero's  reign.      Tacitus,    on  mentioning  his  death, 
observes,  that,  as  he  entered  tlie  bath,  he  took  of  the 
water,  and  with  it  sprinkled  some  of  bis  nearest  domes- 
tics, saying,  ^'  That  be  offered  those  libations  to  Jupiter 
the  Deliverer."    These  words  are  an  evident  proof  that 


Seneca  was  not  n  Christian,  as  some  have  imagined  him    Sencea 
to  have  been;  and  that  the  13  epistles  from  Seneca  to         |) 
St  PkuI,  and  from  St  Paul  to  Seneca,  are  supposititious  Seitcgal 
pieces.      His  philosophic:il  works  are  well  known.-^^ 
They  consist  of  1 24  epistles  and  distinct  treatises  \  and, 
except  his  books  of  physical  questions,  are  chiefly  ef 
the  moml  kind,   treating  of  anger,  consolation,  provi- 
dence, tranquillity  of  mind,  constancy,  clemency,  the 
shnrtnesji  of  life,  a  happy  life,  retirement,  benefits.     He 
has  been  justly  cenbured  by  Quintilian  and  other  critics, 
as  one  of  the  first  corrupters  of  the  Roman  style  ^  but 
his  works  are  highly  valuable,  on  account  of  the  vast 
erudition  which  they  discover,  and  the  beautiful  moral 
sentiments  which  they  contain. 

SENECIO,  Groundsel^  a  genus  of  plants  belong- 
ing to  the  cla2»s  syngenesia,  and  to  the  order  of  polyga- 
mia  superflua ;  and  in  the  natural  method  ranking  under 
the  49th  order,  ComposittB,     See  Botany  Index, 

SENEGAL,  a  part  of  Negroland  in  Africa,  tlie 
boundaries  of  which  are  not  known.     See  Guinea. 

Isle  of  Senegal^  sometimes  called  Saint  Loin's^  is  a 
small  island  in  the  mouth  of  the  river  Senegal,^  and  ac* 
cording  to  Maskelyne's  tables  is  situated  in  N.  Lat.  15. 
53.  W.  Long.  16.  31.  The  Dutch  were  the  first  Eu- 
ropeans who  settled  at  Senegal  ^  but  their  colony  was 
expelled  by  the  French  in  1687.  It  was  taken  by  the 
Engli«h  in  1692;  and  retaken  by  the  French  the  year 
following.  It  was  a  second  time  taken  possession  of  by 
the  English  in  1758  j  but  in  1779  the  French  recover- 
ed it,  and  it  was  ceded  to  the  British  crown  by  the 
treaty  of  1783. 

The  best  account  of  this  island  which  we  have  seen, 
is  given  in  the  interesting  voyage  of  M.  Saugnier  to  the 
coast  of  Africa,  This  adventurer  visited  Senegal  in 
June  J  785. 

**  The  island  (says  he)  properly  speaking,  is  only  a 
bank  of  sand  in  the  middle,  of  the  river.     It  is  looo 
geometrical  paces  long,  and  about  60  in  its  greatest 
width ;  is  almost  on  a  level  with  the  river  and  with  the 
sea,  being  defended  from  the  latter  by  Barbary  pointy 
,  which  is  of  greater  elevation  than  tlie  colony,     llie 
eastern  branch  of  the  river  is  the  more  considerable  of 
the  two,  being  about  400  toises  acroas  ^  the  western 
branch   is  only  from  50  to  200  toises  wide.     The  isle 
consists  entirely  of  burning  sands,  on  the  barren  surface 
of  which  you   sometimes   meet  with    scattered  flints, 
thrown  out  among  their  ballast  by  vessels  coming  from 
Goree,  or  with  the  ruins  of  buildings  formerly  erected 
by  Europeans.      There  is  scarcely  such  a  thing  as  a 
garden  upon  the  island  ^  European  seeds  in  general  not 
thriving  here.    It  is  not  surprising  that  the  soil  is  so  tin- 
productive  ^  for  the  air  is  strongly  impregnated  with  sea 
salt,  which  pervades  every  thing,  and  consumes  even 
iron  in  a  very  short  space  of  time.    The  beats  are  exces* 
sive,  and  rendered  still  more  insupportable  by  the  reflec- 
tion of  the  sand  ^  so  that  from  ten  in  the  morning  until 
four  in  the  afternoon  it  is  almost  impossible  to  do  any 
work.      During   the    months  of  January,    February, 
March,  and  April,  the  heats  are  moderated ;  but  in 
August  and  the  following  months  they  become  so  op- 
pressive as  even  to  afl*ect  the  natives  themselves.    What 
effect  then  mnst  they  have  upon  the  Europeans,  sudden- 
ly transported  into  this  burning  climate  P  The  nights  are 
a  little  less  sultry  ^  not  always,  however,  but  onl^  ¥r^«exw 
the  sea-breeze  sets  w\»    \V,\%^^^vxi^'^'^^^^'«^i>^»2»e^*' 
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Senejjriii.  be^n  longing  the  whole  of  the  daj ;  but  this  air  in  our 
i— »s/-^— ^  climate  would  seem  a  burning  vapour.  The  nights  are 
nevertheless  troublesome,  notwithstanding  the  comforts 
of  the  sea-breeze.  The  instant  the  sun  is  set,  we  are 
assailed  by  an  infinity  of  gnats,  which  are  called  i7ii/f^f/f- 
tos;  their  stings  are  very  painful,  and  their  multitudes 
incredible.  The  inhabitants  find  but  a  poor  defence  in 
their  gauze-curtains.  For  my  own  part,  accustomed  as 
I  had  been  to  live  among  the  Moors,  I  was  but  little 
annoyed  by  these  insects.  Being  half  a  savage,  I  felt 
no  desire  to  recommeud  myself  to  the  favourable  rtgard 
of  the  fair  sex,  and  I  was  therefore  under  no  necessity  of 
taking  care  of  my  person.  In  imitation  of  my  former 
masters,  I  smeared  myself  with  butter,  and  this  expedi- 
ent preserved  me  at  all  times  from  these  impertinent 
stingers,  these  spiteful  enemies  to  the  repose  of  the  hu- 
man kind. 

*'  If  the  prospect  of  Senegal  is  net  agreeable  to.the 
eye,  mi  oh  lees  are  its  environs,  wbibh  are  covered  over 
only  with  sand,  and  overrun  with  mangoes.  It  may  lie 
said,  without  exaggeration,  that  there  is  not  a  more  for- 
lorn situation  to  be  found  on  the  face  of  the  inhabited 
globe,  or  a  place  in  which  the  common  necessaries  of 
life  are  procured  with  greater  difl&culties.  Water,  that 
indispensable  aliment  of  man,  is  here  not  potable.  Wells 
are  dug  in  the  sand  to  the  depth  of  five  or  six  feet,  and 
water  is  obtained  by  these  means  }  but  whatever  pains 
are  taken  to  freshen  it,  it  ever  retains  a  brackish  taste. 
I  have  distilled  this  water  myself,  and  observed  that  it 
always  had  a  disagreeable  savour,  which  cannot  fail  to 
be  hurtful  to  the  health :  it  is  true,  that  when  the  rivet 
is  high,  its- streams  are  fresh,  but  the  water  is  only  the 
more  dangerous.  It  proves  the  cause  of  most  of  those 
maladies  which  carry  oflf  the  Europeans  so  rapidly,  that 
at  the  end  of  every  three  years  the  colony  has  a  fresh 
set  of  inhabitants.  The  blacks^themselvee,  although  ac- 
customed to  the  cliiHate,  are  not  in  this  season  free  from 

disease.^^ 

The  fort  of  St  Louis  is  a  quadrangle,  and  has  two 
bastions  of  considerable  strength  ;  but  the  greatest  secu- 
rity of  the  fort  is  its  natural  situation.  The  cannon  of 
the  fort  are  numerous,  and  the  arsenal  well  supplied 
with  small  arms  and  stores.  Besides  this  fort  the 
j^rench  had  no  other  upon  the  river,  except  Fort  St 
Joseph,  which  etands  about  four  leagues  below  the  ca- 
taract at  Govina,  though  they  had  a  few  factories  in 
different  parts. 

The  principal  commodity  of  this  country  is  that  of 
gum-Senegal .  (see  GuM-Senegal\  which  is  a  valuable 
branch  of  commerce,  as  it  is  used  in  many  arts  and  ma- 
nufactures, particularly  by  the  painters  in  water-colours, 
the  silk-weavers,  and  dyers. 

The  French  import  from  the  Viver  Senegal  not  only 
gum-arabic,  but  elephants  teeth,  hides,  bees-wax,  gold- 
dust,  cotton,  ostrich  feathers,  ambergris,  indigo,  and 

civet. 

Notwithstanding  the  barrenness  of  the  spot,  Senegal 
contains  more  than  6000  negroes,  including  the  cap- 
tives of  the  Tapades,  or  negroes  born  of  the  black  in- 
habitants of  the  country.  They  are  never  put  up  to 
sale,  unless  convicted  of  some  crime.  Their  huts,  con- 
structed in  the  form  of  bee-hives,  and  supported  upon 
four  stakes,  surround  the  habitations  of  the  negro  inha- 
bitants. The  entire  height  of  those  huts  may  rise  to 
about  12  feet,  the  width  in  every  direction  is  commonly 
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from  10  to  12.  The  beds  are  composed  of  burdlea  Iftid  Sc»«nl 
upon  cross-bars,  supported  by  forked  stakes  at  the  height 
ol  about  a  foot  from  the  ground.  Here  the  slaves  sleep 
promiscuously,  men,  women,  girls,  and  boys.  A  fire 
is  made  in  the  middle  of  the  hut,  which  is  filled  with 
smoke,  sufiicient  to  stifle  any  man  but  a  negro. 

The  men  are  tall,  and  the  women  are  accounted  tba 
handsomest  negreeses  of  all  Africa.  The  Senegaliana 
may  be  considered  aa  the  most  courageous  people  of  that 
part  of  the  world,  without  even  excepting  the  Moors. 
Their  courage,  however,  is  more  nearly  allied  to  teoM- 
itty  than  to  bravery.  In  the  course  of  the  voyage  to 
Calam,  they  meet  the  greatest  dangers  with  gaiety  and 
6#ng  'y  they  dread  neither  musket  nor  cannon,  and  art 
e^uall]^  fearless  of  the  cayman  or  crocodile.  Should  on« 
of  their  companions  he  killed,  and  devoured  by  theso 
animals  before  their  face,  they  are  not  deterred  from 
plunging  into  the  water,  if  the  working  of  the  ship  re* 
quire  it.  These  excellent  qualifications  which  distingnish 
them,  and  on  which  they  value  themselves  so  mucn,  do 
not,  however,  preserve  them  from  the  common  conta- 
gion of  the  country,  which  inclines  them  all  to  roptne. 
They  are  emulous  to  surpass  one  another  in  all  the  arts 
of  over-reachkig  and  fraud.  The  conduct  of  the  Eu- 
ropeans has,  no  doubt,  encouraged  these  vices  as  much 
as  the  lessons  of  the  marabous,  who  inculcate  the  duty^ 
of  plundering  the  Christians  to  t4)e  utmost  of  their 
power. 

The  Yolof  negroes  of  Senegal  are  either  Christiana 
or  Mahometans,  or  rather  one  and  the  other,  or  with 
more  truth  neither  \  religion  being  a  matter  of  indiffer- 
ence to  them.  Those  on  the  continent  are  of  the  sanio 
way  of  thinking,  and  their  religious  practices  are  kepi 
Qp  only  for  the  sake  of  form.  A  bar  of  iron,  m  few 
beads,  will  make  them  change  their  opinion  at  will.  By 
such  means  are  they  acted  udoo  \  a  sufficient  proof  of 
their  want  of  all  religious  principle.  Tlie  marabous,  or 
priests,  and  the  men  of  their  law,  are  no  better  than  tho 
rest.  *'  I  have  examined  the  character  of  several  of  this 
order  of  men  (says  M.  Saugnier),  and  even  among  tho 
nation  of  the  Poules,  who  are  considered  as  great  fana- 
tics, I  discovered  that  they  were  only  publicly  attached 
to  their  opinions.  *  This  white  man  (say  they)  does 
so  )  he  is  better  informed  than  t,  and  why  should  not  I 
imitate  his  example  ?^*  This  way  of  reasoning  is  com- 
mon to  all  that  tract  of  country. 

The  colony  of  Senegal  is  surrounded  with  islands, 
which,  on  account  of  the  proximity  of  the  sea,  are  all 
more  unhealthy  than  that  on  which  the  town  is  built. 
They  are  full  of  standing  pools,  that,  when  dried  up  by 
the  sun,  exhale  a  putrid  vapour  that  carries  mortality 
with  it,  and  desolates  these  islands.  It  is  doubtless  the 
same  cause  that  takes  off  so  many  of  the  French  at  Sene- 
gal during  the  dangerous  season  of  the  year.  This  also 
may  be  in  part  occasioned  by  the  bad  quality  of  the  wa- 
ter, which  flows  from  the  ponds  in  the  neighbourhood 
of  the  colony,  and  though  incorporated  with  that  of  tho 
river,  comes  down  little  agitated  by  the  current,  and  Is 
easily  distinguished  by  a  vapidness  of  taste.  This  parti- 
cular is,  in  my  opinion,  essentially  worthy  of  notice,  and 
if  properly  attended  to  by  our  medical  men,  might  be«> 
come  the  means  of  preserving  many  lives. 

SENEGAL'Rtver^  see  Niger.  As  so  little  is  known 
respecting  this  river,  which  is  one  of  the  greatest  in 
Africa,  any  additional  information  mtist  be  interesting. 

Wo 
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^eneii^ftU  We  shali  therefore  present  oar  readers  ivith  the  accoant 
contained  in  the  communications  presented  to  the  Asso- 
ciation for  promoting  the  discovery  of  the  Interior  Parts 
of  Africa,  which,  as  far  as  xre  know,  is  the  latest  and 
most  authentic. 

The  river  known  to  Europeans  by  the  name  of  Niger 
or  Senegal  runs  on  the  south  of  the  kingdom  of  Cashna, 
in  its  course  towards  Tombuctou  ;  and  if  the  report 
which  Ben  AUi  heard  in  that  town  may  be  credited,  it 
is  afterwards  lost  in  the  sands  on  the  south  of  the  coun- 
try of  Tombuctou.  In  the  map  (a),  only  the  known 
part  of  its  course  is  marked  by  a  line  ;  and  the  supposi- 
titious part  by  dots.  It  may  be  proper  to  observe,  that 
the  Africans  have  two  names  for  this  river  ^  that  is, 
Neel  ii  Abeed^  or  river  of  the  Negroes  ^  and  Neel  ii  Ku 
beer^  or  the  great  river.  They  also  term  the  Nile  (that 
is  the  Egyptian  river)  Neel  Shem  ;  so  that  the  term 
Neely  from  whence  our  Nile,  is  nothing  more  than  the 
appellative  of  river  ;  like  Ganges,  or  Sinde. 

Qf  this  river  the  rise  and  termination  arc  unknown, 
but  the  coarse  is  from  east  to  west.  So  great  is  its  ra- 
pidity, that  no  vessel  can  ascend  its  stream  \  and  such 
is  the  want  of  bkill,  or  such  the  absence  of  commercial 
inducements  among  the  nations  who  inhabit  its  borders, 
that  even  with  the  current,  neither  vessels  nor  boats  are 
seen  to  navigate.  In  one  place,  indeed,  the  traveller 
finds  accommodations  for  the  passage  of  himself  and  of 
his  goods  \  but  even  there,  though  the  ferrymen,  by 
the  indulgence  of  the  sultan  of  Cashna,  are  exempted 
from  all  taxes,  the  boat  which  conveys  the  merchandise 
iff  nothing  more  than  an  ill-constructed  raft;  for  the 
planks  are  fastened  to  the  timbers  with  ropes,  and  the 
seams  are  closed  both  within  and  without  by  a  plaster  of 
tough  clay,  of  which  a  large  provision  is  always  carried 
on  the  raft,  for  the  purpose  of  excluding  the  stream 
wherever  its  entrance  is  observed. 

The  depth  of  the  river  at  the  place  of  passage,  which 
is  more  than  a  hundred  miles  to  the  south  of  the  city  of 
Cashna,  the  capital  of  the  empire  of  that  name,  is  esti- 
mated at  23  or  24  feet  English.  Its  depth  is  from  zo 
to  1 2  peeks,  each  of  which  is  27  inches. 

Its  width  is  such,  that  even  at  the  island  of  Gongoo, 
where  the  ferrymen  reside,  the  sound  of  the  loudest  voice 
from  the  northern  shore  is  scarcely  heard  \  and  at  Tom- 
bactoo,  where  the  name  of  Gnewa^  or  black,  is  given 
to  the  stream,  the  width  is  described  as  being  that  of 
the  Thames  at  Westminster.  In  the  rainy  season  it 
swells  above  its  banks,  and  not  only  floods  the  adjacent 
lands,  but  often  sweeps  before  it  the  cattle  and  cottages 
of  the  short-sighted  inhabitants. 

That  the  people  who  live  in  the  neighbourhood  of 
the  Niger  should  refuse  to  profit  by  its  navigation,  may 
justly  surprise  the  traveller :  but  much  greater  is  his 
astonishment,  when  he  finds  that  even  the  food  which 
the  bounty  of  the  stream  would  give,  is  uselessly  offered 
to  their  acceptance  \  for  such  is  the  want  of  skill,  or 
such  the  settled  dislike  of  the  people  to  this,  sort  of  pro- 
vision, that  the  fish  with  which  the  river  aboonds  are 
left  in  undisturbed  possession  of  its  waters.  See  Africa, 

SUFPL£M£NT. 


43     I  SEN- 

SENEK  A,  or  Sck£Ga,  Rattlesnake-root^  Milk-wort, 
See  PoLYGALA,  Botany  and  Materia  Medica 
Index, 

SENESCHAL,  {SeneschaUwi),  derived  from  the 
German  sein^  *'  a  house  or  place,^'  and  scale^  '*  an  of- 
ficer,'' is  a  steward,  and  signifies  one  who  has  the  dis- 
pensing of  justice  in  some  particular  cases  :  As  the  high 
seneschal  or  steward  of  England ;  senechal  de  la  hotel 
de  roi^  '*  steward  of  the  king's  household,  seneschal,  or 
steward  of  courts,  &c."  Co,  Lit,  61.  Croke'*s  Jtirisd, 
102.  Kitch,  83.     See  Steward. 

SENN,  a  sort  of  itinerant  cow-keeper  in  Switzerland, 
particularly  in  the  canton  of  Appenzell.  These  men 
do  not  raise  as  much  hay  as  is  requisite  for  their  cattle 
during  the  winter,  and  some  of  them  have  no  grass 
lands.  To  supply  this  defect,  they  employ  agents 
throughout  the  canton,  whose  province  it  is  to  inform 
them  where  good  bay  may  be  obtained,  when  the  senn, 
who  is  in  want  of  fodder,  agrees  with  the  more  opulent 
farmers  for  the  winter,  to  whom  he  successively  drives, 
his  cattle  when  they  return  from  the  grass,  in  conse- 
quence of  which  he  often  visits  hv^  different  places  dur- 
ing the  winter.  The  person  who  sells  the  hay  provides 
the  senn  with  stabling  for  his  beasts,  and  with  board 
and  lodgings  for  himself  and  family.  The  senn  pays 
the  stipulated  price  for  the  hay,  and  allows  his  host  as 
much  milk,  whey,  and  a  kind  of  lean  cheese,  as  may 
be  made  use  of  in  the  family,  and  also  leaves  him  the 
manure  of  bis  cows.  In  the  middle  of  April,  the  senn 
again  issues  forth  with  his  herd  to  the  fertile  Alps, 
which  he  rents  during  the  summer. 

Fine  cattle  are  the  pride  of  the  cow-keeper  who  inha- 
bits the  Alps.  He  adorns  his  best  cows  with  large  bells 
suspended  from  broad  thongs,  which  are  manfactured 
and  sold  by  the  inhabitants  of  the  Tyrol.     These  are 
fastened  round  the  cow's  neck  by  means  of  a  large 
buckle.     The  largest  of  these  bells  measure  a  foot  in 
diameter,  swell  out  in  the  middle,  and   tapering  to- 
wards the  end.     The  whole  peal  of  bells,  including  the  * 
thongs,  is  worth  150  guilders,  while  the  apparel  of  the 
senn  himself,  even  in  his  best  attire,  is  not  worth  more 
than  20  guilders,    lliese  bells  are  chiefly  worn  in  the 
spring,  when  driven  to  the  Alps,  and  in  the  autumn  or 
winler.     It  is  surprising  to  see  how  proud  and  pleased 
the  cows  stalk  forth  when -ornamented  with  their  bells. 
One  wonld  scarcely  imagine  how  sensible  these  animals  * 
are  of  their  rank,  and  even  touched  with  vanity  and 
jealousy  !  Should  the  leading  cow  be  deprived  of  her  - 
honours,  she  is  grieved  at  the  disgrace,  which  is  mani-  - 
fested  by  her  constant  lowing,  abstaining  from  food, 
and  growing  lean.     The  rival,  on  whom  the  badge  of 
distinction  hxA  devolved,  feels  her  marked  vengeance, 
being  wounded  and'persecuted  by  her  in  the  most  furf-  « 
ous  manner,  until  the  former  either  recovers  her  bell, 
or  is  removed  from  the  herd.     However  singular  this 
may  appear,  it  is  rendered  indisputable  by  the  concur- 
ring testimony  of  centuries.  • 

The  voice  of  the  senn  brings  the  cows  together,  when 
dispersed  on  the  Alps,  who  is  then  said  to  allure  them. 
That  the  cattle  can  well  distinguish  the  note  of  their  • 

keeper. 


.  (a)  The  map  alluded  to  is  that  which  accompanies  the  volame  which  contains  the  proceedings  of  tb&  ^si»^ 
ciatiou.    This  work  was  printed  in  1791^ 
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keeper,  appears  from  their  hastening  to  him,  though  at 
a  great  distance.  He  furnisheii  that  cow  which  ist  in  the 
habit  of  straying  fartliest  with  a  %mall  bell,  and  by  her 
arrival  he  knows  that  all  tlie  rest  are  assembled. 

SENNA,  the  leaf  of  the  cassia  senna  of  Linnse*?^, 
See  Cassia,  Botany  and  Materia  Meuica  Imicx. 
Senna  appears  to  have  been  cultivated  in  England  in 
TVoodmlU'gX\\e  time  of  Parkinson  (1640)  ;  and  Miller  tells  us,  that  ' 
by  keeping  these  plants  in  a  hotbed  all  the  summer, 
he  frequently  had  them  in  flower ;  but  adds,  it  is  very 
rarelv  that  they  perfect  their  si^eds  in  Kn«<!and.  There 
can  be  little  doubt,  however,  but  that  some  of  the  Bri- 
tisii  ptis-seasions  n>ay  be  found  well  enough  adapted  to 
the  growth  of  this  vciretable,  and  that  the  : patriotic 
Tiews  of  the  Society  for  encouraging  Arts,  &c.  which 
has  offered  a  reward  to  those  who  succeed  in  the  at- 
tempt, will  be  ultimately  accomplished. 

Senna,  which  is  in  common  use  as  a  purgative,  was 
first  known  to  the  Arabian  pliysicians  Serapion  and 
Mesue :  the  fir^^  among  the  Greeks  who  takes  any  ik^ 
tice  of  it  IS  Actuarius,  but  he  only  speaks  of  tlie  fruit, 
and  not  of  the  leaves.  To  remove  the  disagreeable  taste 
of  this  medicine,  Dr  Cullen  recomnieiKis  coriander  seed^f ; 
and,  for  preventing  the  gri pings  with  which  it  is  some- 
times  attended,  he  thinks  the  warmer  aromatics,  ab  car* 
danioms  or  ginger,  would  be  more  effectual. 

The  Senna  ttalica^  or  bluot-leaved  senna,  19  a  variety 
of  the  Alexandrian  specien  \  which,  by  its  cultivation 
in  the  south  of  France  (Pravence),  baa  been  found  to 
assume  this  change.  It  is  less  purgative  Ctian  the  point- 
ed-leaved senna,  and  is  therefore  to  be  given  in  larger 
Xomi.ilf4?(^.JQggg^  It  was  employed  as  a  cathartic  by  Dr  Wright 
'^'*  at  Jamaica,  wliere  it  grows  on  the  aand  banks  hear  the 

sea. 

SENNAAR,  a  country  of  Africa,  bordering  upon 
Abyssinia,  with  the  title  of  a  kingdom ;  the  present  1^  • 
▼emmeot  of  which  was  established'  m  the  i6th  century 
by  a  race  of  negroes  named,  in  their  ewu  language, 
ShtUoftk.     This  country,  together  with  all  the  northera 
parts  of  Africa,  had  been  overrun  -liy  the  Saracens  du- 
ring the  rapid  conquests  of  the  caliphs ;  but  instead  of 
erecting  any.  distinct  piincipaiities  here,  aA  in    other 
parts*  they  had  incorporated  theoMelvcs  with   tlie  old 
iifhabitants  called  Shepherds^  whum  they  found  at  tlTefr 
arrival ,  had  converted  them  to  their  religion,  and  be^ 
come  one  people  with  thei».     In  1504  tite  Shillook,  a 
.people  before  unknown,  came  from  the  western  banks 
of  the  river  Bahiar  el  Aliiad,  which  empties  itself  into 
the  Nile,  and  conquered  tlie  country  v  allowing  the  A^ 
rabs,  however,  to  retain  their  poa^essmnson  condition  of 
paying  them  a  certain  tribute.    These  founded  the  city 
of  Sennaar,  and  have  ever  since  continued  to  carry  on 
aa  iBlercourse  with  Egypt  in  tbe  way  of  merchandise. 
At  the  establishment   of  their  monarchy  the  whole  na« 
tion  were  Pagatv)^  but  soon  after  became  converts  to 
Mohammedan if%m,  and  took  tlie  name  of  Fvnge^  an  ap» 
pellation  signifyinj^  '*  lords  or  conq»eron«,'^  and  like» 
wine  free  citizens.-    Mr  Bruce,,  wbv  passed  through  this 
country  in  his  return  fvnm  Abyssinia,  gives  a  list  oil  20 
kinif?*  wlio  have  reigned  in  it  since  the  conquest  of  the 
ShUloak. 

This  country  is  inhabited  by  a  people  Ro  barbarous 
and' brutish,  that  no  hi-tory  01  them  can  be  cxpec-fed. 
•One  of  the  most  reniaikable  of  their  cwitonis  is,,  that 
the  king  ascends  the  throne  with  the  expectation  of  be- 
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ing  murdered  whenever  t.»e  general  council  of  tlie  na- 
tion thinks  proper.  The  dreadful  oflice  of  executioner 
belongs  to  one  single  olBccr,  styled  in  the  laognaifc  of 
the  country,  Sid  elCofMi;  and  wlio  im  always  a  relation 
of  th^  monarch  himst^lf.  It  was  from  his  rej^isters  that  Rruee'» 
Mr  Bruce  took  the  list  of  the  kings  already  mention-  ^'•J^^ 
ed,  with  the  number  of  years  they  reigned,  and  which  '^' 
may  therefore  be  received  an  authentic  The  Sid  el 
Coom  in  office  at  the  time  that  Mr  Bruce  visited  this 
country  was  njimed  Ach«uet«  and  was  one  of  his  best 
friend)*.  He  had  muidered  the  late  king,  tvith  three 
of  his  sons,  one  of  whom  was  an  infant  at  its  mother ^s 
breast ;  b«?  was  also  in  daily  expectation  of  performing 
the  same  olBce  to  the  reigning  sovereign*  He  was  br 
no  means  re«^erved  concerning  I  he  nature  0f  his  office, 
but  answ(  red  freely  every  question  that  was  put  to  him* 
When  asked  by  Mr  Bruce  why  he  murdered  the  kiug^si 
younic  son  in  his  father^s  presence  ?  he  answered,  that 
he  did  it  from  a  principle  of  duty  to  the  king  bim8«>lf, 
wbo  had  .a  right  to  see  his  son  killed  in  a  lawful  and 
regular  manner,  ivhich  whs  by  ciittiug  his  throat  with 
a  sword,  and  not  in  a  more  painful  or  ignominious  way, 
which  the  malice  of  his  eoeroies  might  poefibly  have  in- 
flicted. 

Tlie  king,  he  said,  was  very  little  concerned  at  tlie 
sight  of  bis  sim^s  death,  but  he  was  so  very  unwilling  to 
die  himself,  that  he  often  pressed  the  executioner  to  let 
him  escape  \  but  finding  his  intreaties  ineffectual,  he 
submitted  at  last  without  resistance.  On  being  asked 
whether  he  was  not  afraid  of  coming  into  the  presence  ef 
the  king,  considering  the  oflSce  he  might  possibly  have 
to  perform  ?  be  replied,  that  he  was  act  in  the  least  afraid 
on  this  account ;  that  it  was  his  duty  to  be  with  the  king 
every  morning,  and  very  late  in  the  evening ;  that  the 
king  knew  he  would  have  no  hand  in  promoting  hia 
death ;  but  that,  when  the  matter  was  absriutely  deter- 
mined,  the  rest  was  only  an  affair  of  deceaey  ;  and  it 
would  undoubtedly  be  his  own  choice,  rather  to  faH  by 
the  hand  of  his  own  relation  in  private  than  by  a  hired 
assassin,  an  Arab,  or  a  Christian  slave«  in  the  sight  of  the 
populace.  Baady  the  king^s  fat  Iter,  having  tlie  misfor- 
tune  to  bt  taken  prisoner,  was  sent  to  Atbara  to  Welled 
IJaaaen  the  governor  of  that  province  to  be  pot  to  death 
there.  But  the  kinir,  who  was  a  strong  man,  and  alwaw 
armed,  kept  so  much  upon  his  guard,  that  Welled  eooM 
find  no  opportunity  of  killing  him  bnt  by  nHHiing  him 
throiigli  the  back  with  a  lance  as  he  was  washing  bio 
hands.  For  this  WVIIed  himself  waa  afterwards  pot  t» 
death:  not  on  account  of  tJie  murder  itself,  but  bteaose,. 
in  the  first  place,  he,  who  was  not  the  proper  execu- 
tioner, bad  presumed  to  put  the  king  to  death  ;  aad.  In 
tlie  next,  becun»e  be  had  done  it  witli  a  lance,  whereas 
the  only  lawful  instrument  was  a  sword. 

On  the  death  of  any  of  the  sovereigns  of  this  Gooo* 
try^  his  eldest  son  succeeds  to  tlie  throne  of  course  j  on 
which  a»  many  of  his  brothers  as  osn  be  found  are  ap- 
prehended, and  pot  ro  death  by  the  Sid  ei  Coom  in 
tlie  manner  already  related.  Women  are  excluded  from 
the  sovereignty  here  as  well  as  in  Abyssinia*  Tb« 
princesses  of  Sennaar,  however,  are  worse  off  tbaaihose 
of  Abyssinia,  having  no  settled  income,  nor  being  treat- 
ed in  any  degree  better  than  the  daughters  of  pri- 
vate persons.  The  king  is  obliged,  once  in  his  life- 
time,, to  plough  und  sow  a  piece  of  ground  ^  whence 
be  is  named  Baady^  the  *'  couotryman  or  peasant  *^^  % 
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title  tti  eommoD  anoiiff  the  monarchs  of  Sennaar  as  Cse- 
aar  was  among  the  Romans.  The  royal  family  were 
origioaUy  negroes ;  but  as  the  kings  frequently  marry 
Arab  women,  the  white  colour  of  the  mother  is  commu- 
nicated to  the  child.  This,  we  are  tohl  by  Mr  Bruce, 
is  invariablj  the  ease,  when  a  negro  man  of  Sennaar 
marries  an  Arab  woman  \  and  it  holds  equally  good, 
when  an  Arab  man  marries  a  negro  woman ;  and  he 
likewise  informs  us,  that  he  never  saw  one  black  Arab 
all  the  time  he  was  at  Sennaar. 

The  soil  and  climate  of  this  country  are  extremely  on- 
favourable  both  to  man  and  beast.  The  men  are  strong 
and  renmrkable  for  their  size,  but  short-lived^  and  there 
is  snch  a  mortality  among  the  children,  that  were  it 
not  for  a  constant  importation  of  slaves,  the  metropolis 
would  be  depopulated.  The  shortness  of  their  lives, 
however,  may  perhaps  be  accounted  for,  from  their  in- 
dulging themselves  from  their  infancy  in  every  kind  of 
excess.  No  horse,  mule,  or  ass,  will  live  at  Sennaar 
or  for  many  miles  round  it.  The  case  is  the  same  with 
bullocks,  sheep,  dogs,  cats,  and  poultry ;  all  of  them 
must  go  to  the  sands  every  half-year.  It  is  difficult  to 
account  for  this  mortality ;  though  Mr  Bruce  assures 
ns  it  is  the  case  everywhere  about  the  metropolis  of  this 
country,  where  the  soil  is  a  fint  earth,  during  the  first 
season  of  the  rains.  Two  greyhounds  which  he  brought 
along  with  him*  from  Atbara,  and  the  mules  he  brought 
from  Abyssinia,  lived  only  a  few  weeks  after  their  arri* 
Tal  at  Sennaar.  Several  of  the  kings  of  Sennaar  have 
tried  to  keep  lions,  but  it  was  always  found  impossible 
to  preserve  them  alive  after  the  rains.  They  will  live, 
however,  as  well  as  other  quadrupeds,  in  the  sands,  at 
no  great  distance  from  the  capital.  No  species  of  tree 
except  the  lemon  flowers  near  this  city  ;  the  cultivation 
of  the  rose  has  ofVen  been  attempted,  but  alwavs  with- 
OQt  success.  In  other  respects,  however,  the  soil  of  Sen- 
naar is  exceedingly  fertile,  being  said  to  yield  300 
fold  ;  but  this  is  thoagbt  by  Mr  Bruce  to  be  a  great 
exaggeration.  It  is  all  sown  with  dora  or  millet,  which 
is  the  principal  food  of  the  people  ;  wheat  and  rice  are 
also  produced  here,  which  are  sold  by  the  pound,  even 
in  years  of  plenty.  The  soil  all  round  is  strongly  im- 
pregnated with  salt,  so  that  a  sufficient  quantity  to  serve 
the  inhabitants  is  extracted  from  it. 

Sennaar,  a  city  of  Africa,  the  capital  of  the  king- 
dom of  that  name.   It  stands,  according  to  Mr  Brace's 
observations,  in  N.  Lat.   13**  34'  36'',  E.  Long.  33* 
30'  30'%  on  the  west  side  of  the  Nile,  and  close  upon 
the  banks  of  it  -,  the  ground  on  which  it  stands  being 
^ust  high  enough  to  prevent  the  inundation.    The  town 
IS  very  populc^js,  and  contains  a  great  many  houses.   In 
Poncet's  time   they  were  all  of  one  story  ^    but  now 
most  of  the  officers  have  houses  of  two  stories  high. 
They  are  built  of  clay  mixed  with  a  very  little  straw, 
and  have  all  flat  roofs  i  which  shows  that  the  rains  here 
must  be  much  less  in  quantity  than  to  the  southward. 
During  the  time  of  Mr  Bruce's  residence  here,  however, 
there  was  one  week  of  continual  rain,  and  the  Nile,  af- 
ter loud  thunder  and  great  darkness  to  the  south,  in- 
creased violently ;  the  whole  stream  being  covered  with 
tiM  wrecks  of  houses  and  their  furniture ;  so  that  he 
Mpposed  it  had  destroyed  many  villages  to  the  south- 
ward.   About  12  miles  to  the  north-west  of  Sennaar  is  a 
eoUeetion  of  villages  named  Shaddfy^  from  a  great  saint 
of  that  name,  who  constructed  several  granaries  here. 
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These  are  ne  other  than  large  pita  dog  in  the  ground,  Sennaar. 
and  well  plastered  in  the  inside  with  day,  then  filled 
with  grain  when  it  is  at  its  lowest  price,  and  afterwards 
covered  up  and  plastefod  again  at  top :  these  pits  they 
call  matamores.  On  any  prospect  of  dearth  they  are 
opened,  and  the  com  sold  .to  the  people.  About  24 
milea  north  of  Shaddiv  there  is  another  set  of  granaries 
named  Wed-Aboud^  still  greater  than  Shaddlyj  and  upon 
these  two  the  subsistence  of  the  Arabs  principally  de- 
pends :  for  as  these  people  are  at  continual  war  with 
each  other,  and  direct  their  fury  rather  against  the  crops 
than  the  persons  of  their  enemies,  the  whole  of  them 
would  be  unavoidably  starved,  were  it  not  for  this  ex- 
traordinary resource.  Small  villages  of  soldiers  are  scat- 
tered up  and  down  this  country  to  guard  the  grain  af- 
ter it  is  sown,  which  is  only  that  species  of  millet  named 
dora;  the  soil,  it  is  said,  being  incapable  of  producing 
any  other.  There  are  great  hollows  made  in  the  eaith 
at  proper  distances  throughout  the  country,  which  fill 
with  water  in  the  rainy  season,  and  are  afterwards  of 
great  use  to  the  Arabs  as  they  pass  from  the  cultivated 
parts  to  the  sands.  The  fly,  which  is  such  a  dreadful  enemy 
to  the  cattle,  is  never  seen  to  the  northward  of  Shaddly. 
To  the  westward  of  these  granaries  the  country  is 
quite  full  of  trees  as  far  as  the  river  Abiad,  or  £l-aice. 
In  this  extensive  plain  there  arise  two  ridges  qf  moun- 
tains, one  called  Jibbei  Moira^  or  the  Mountain  ofwo" 
ier ;  the  other  Jibbei  Segudy  or  the  Cold  Mountain. 
Both  of  them  enjoy  a  fine  climate,  and  serve  for  a  pro- 
tection to  the  farms  about  Shaddly  and  Abend  already 
mentioned.  Here  also  are  fortresses  placed  in  the  way 
of  the  Arabs,  which  serve  to  oblige  them  to  pay  tribute 
in  their  flight  from  the  cultivated  country,  during  the 
rains,  to  the  dry  lands  of  Atbara.  Each  of  these  di- 
stricts is  governed  by  a  descendant  of  their  ancient  and 
native  princes,  who  long  resisted  all  the  power  of  the 
Arabs.  Sacrifices  of  a  horrid  nature  are  said  to  have 
been  oflfered  up  on  these  mountains  till  about  the  year 
1554,  when  one  of  the  kings  of  Sennaar  besieged  first 
one  and  then  the  other  of  the  princes  in  their  moun- 
tains 'y  and  having  forced  them  to  surrender,  he  fasten* 
ed  a  chain  of  gold  to  each  of  their  ears,  exposed  them 
in  the  market-place  at  Sennaar,  and  sold  them  for 
slaves  at  less  than  a  farthing  each.  Soon  after  this  they 
were  circumcised,  converted  to  the  Mahometan  religion, 
and  restored  to  their  kingdoms. 

*'  Nothing  (says  Mr  Bruce)  is  more  pleasant  than  VqI^  j^, 
the  country  around  Sennaar  in  the  end  of  August  and  p.  475. 
beginning  of  September.  The  grain,  being  now  sprung 
up,  makes  the  whole  of  this  immense  plain  appear  a  le- 
vel green  land,  interspersed  with  great  lakes  of  water, 
and  ornamented  at  certain  intervals  with  groups  of  vil- 
lages ;  the  conical  tops  of  the  houses  presenting  at  a  di- 
stance the  appearance  of  small  ehcampments;  Through 
this  very  extensive  plain  winds  the  Nile,  a  delightful  ri- 
ver there,  above  a  mile  broad,  full  to  the  very  brfm,  but 
never  overflowing.  Everywhere  on  these  banks  are 
seen  herds  of  the  most  beautiful  cattle  of  various  kinds. 
The  banks  of  the  Nile  about  Sennaar  resemble  the  plea- 
santest  part  of  Holland  in  the  summer  season  \  but  soon 
after,  when  the  rains  cease,  and  the  sun  exerts  its  utmost 
influence,  the  dora  begins  to  ripen,  the  leaves  to  turn 
yellow  and  to  rot,  the  lakes  to  putrefy,  smell,  become 
full  of  vermin,  and  all  its  beauty  suddenly  dU%.\^%x^  \ 
bare  scorched  NuV\a  it.VarcA^  %Sk^  ^\\^  \«ttwt^  ^\  '^'«^- 
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^cnnvar.  5ono(is  winds  and  moving  sand:*,  glotviog  and  ventilated 
ivith  suitry  blasts,  which  are  followed  by  a  troop  of  ter- 
rible attendants  ^  c  pilepsiev^,  apoplexies,  violent  fe^'ers, 
ol)stinate  agues,  and  lingering  painful  dysenteriesi  still 
more  ob^^tinate  nnd  mortal. 

**  ^Var  nnd  treason  seem  to  be  the  only  employment 
of  this  horrid  people,  %vhom  Heaven  has  separated  by 
almost  impassable  deserts  from  the  rest  of  mankind  ; 
confining  them  to  an  » courted  spot,  seemingly  to  give 
them  an  earnest  in  time  of  the  only  other  curse  which 
he  has  reserved  to  them  for  an  eternal  hei*eafter.^' 

With  regard  to  the  climate  of  the  country  round 
Scnnaar,  Mr  Bruce  has  several  very  curious  observa- 
tions. The  thermometer  rises  in  the  shade  to  IJ9  de- 
grees 'y  but  the  degree  indicated  by  this  instrument  does 
not  at  all  correspond  with  the  sens^atlons  occasioned  by 
it ;  nor  with  the  colour  of  the  people  who  live  under  it. 
*^  Nations  of  blacks  (says  he)  live  within  latitude  13 
and  14  degrees^  about  10  degrees  south  of  them,  near- 
ly under  the  line,  all  the  people  are  white,  as  we  had  an 
opportunity  of  observing  daily  in  the  Galla.  Sennaar, 
which  13  in  latitude  13  degrees,  is  hotter  by  the  ther- 
mometer 30  degree^,  when  the  sun  is  most  distant  from 
it,  than  Gondar,  which  is  a  degree  farther  south,  when 
the  sun  is  vertical.-— Cold  and  hot  (says  our  author) 
are  terms  merely  relative,  not  determined  by  the  lati- 
tude^ hut  elevation  of  the  place.  When,  therefore,  we 
say  /iotf  some  other  explanation  is  necessary  concerning 
the  place  where  we  are,  in  order  to  give  an  adequate 
idea  of  the  sensations  of  that  heat  upon  the  body,  and  the 
cllccts  nf  it  upon  the  lungs.  The  degree  of  the  ther- 
mometer conveys  this  but  very  imperfectly  ;  90  degrees 
is  excessively  hot  at  Lobeia  m  Arabia  Felix ;  and  yet 
the  latitude  of  Lobeia  is  but  1 5  degrees ;  whereas  90 
degrees  at  Sennaar  is  only  warm  as  to  sense  ;  though 
Sennaar,  as  we  have  already  said,  is  in  latitude  13  de- 
grees. 

^^  At  Sennaar,  then,  I  call  it  co/d^  when  one  fully 
clothrd  and  at  rest  feels  himself  in  want  of  fire.  I  call 
it  coolj  when  one  fully  clothed  and  at  rest  feels  be  could 
bear  more  covering  all  over,  or  in  part,  than  he  has  at 
that  time.  I  call  it  temperate^  when  a  man  so  clothed, 
and  at  rest,  feels  no  such  want,  and  can  take  moderate 
exercise,  such  as  walking  about  a  room  without  sweat- 
ing. J  call  it  warm^  when  a  man,  so  clothed,  does 
not  sweat  when  at  rest ;  but,  on  taking  moderate  exer- 
cise, sweats,  and  again  cools.  I  call  it  /lotf  when  a  man 
at  rest,  or  with  moderate  exercise,  sweats  excessively. 
I  call  it  verT/  Jiot^  when  a  roan  with  thin,  or  little  clo- 
thing, sweats  much,  though  at  rest.  I  call  it  excessive 
bot^  when  a  man,  in  his  shirt  and  at  rest,  sweats  exces- 
sively, when  all  motion  is  painful,  and  the  knees  feel 
feeble,  as  if  after  a  fever.  I  call  it  extreme  hot^  when 
the  strength  fails,  a  disposition  to  faint  comes  on,  a 
straitne^s  is  found  in  the  temples,  as  if  a  small  cord  was 
drawn  tight  about  the  head,  the  voice  impaired,  the  skin 
dry,, and  the  head  seems  more  than  ordinarily  large  and 
light.  This>  I  apprehend,  denotes  death  at  hand  ^  but 
this  is  rarely  if  ever  effected  by  the  son  alone,  without 
the  addition  of  that  poisonous  wind  which  pursued  as 
through  Atbara,  where  it  has,  no  doubt,  contributed  to 
the  total  extinction  of  every  thing  that  hath  the  breath 
of  life.  A  thermometer,  graduated  upon  this  scale, 
would  exhibit  a  figure  very  different  from  the  common 
o^e  >.  for  I  Sun  convinced  by  experiment,  that  a  web  of 
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the  finest  muslin,  Wrapt  round  the  body  at  Sennaar,  will  Seu 
occasion  at  mid- day  a  greater  fceni»ation  of  heat  in  the 
body,  than  a  rise  of  5  degrees  in  the  thermometer  of 
Fahrenheit. 

*'  At  Sennaar,  from  70  to  78  degrees  of  FahreoIicitV 
thermometer  is  cool  \  from  79  to  02  temperate  ;  at  ^1 
degrees  begins  warmtli.     Although  the  degree   of  the 
thermometer  marks  a  greater  beat  than   is  felt  by  tbc 
bodv  of  us  strangers,  it  seems  to  me  that  the  senaatioos 
of  the  natives  b^r  still  a  less  proportion  to  that  degiei; 
than  ours.     On  the  2d  of  August,  while  I  was  lying 
perfectly  enervated  on  a  carpet  in  a  room  deluged  wtiii 
water  at  12  oVlock,  the  thermometer  at  116,  I  saw 
several  black  labourers  pulling  down  a  bouse,  working 
with  great  vigour,  without  any  symptoms  of  being  in- 
commoded.^' 

The  dress  of  the  people  of  Sennaar  consists  only  of 
a  long  bhirt  of  blue  cloth,  which  wrap4  iheni  up  from 
the  under  part  of  the  neck  to  the  feet.  It  does  not, 
however,  conceal  the  neck  in  the  men,  thongh  it  dor« 
in  the  women.  The  men  sometimes  have  a  sash  tied 
about  their  middle  ^  and  both  men  and  women  go  bare- 
footed in  the  houses,  whatever  the*r  rank  may  be.  The 
floors  of  their  apartments,  especially  those  of  the  wo- 
men, are  covered  with  Peniian  carpets.  Both  men  and 
women  anoint  themselves,  at  least  once  a-day,  with  ea- 
rners grease  mixed  with  civet,  which,  they  iniagtoe, 
softens  their  skins,  and  preserves  them  from  cutane* 
ous  eruptions  ^  of  which  they  are  so  fearful,  that  they 
confine  themselves  to  the  house  if  they  observe  the 
smallest  pimple  on  their  skins.  With  the  same  view 
of  preserving  their  skins,  thongh  they  have  a  clean 
shirt  every  day,  they  sleep  with  a  greased  one  at  night, 
having  no  other  covering  but  this.  Their  bed  ia  a 
tanned  bulPs  hide,  which  this  constant  greasing  softeni 
very  much  j  it  is  also  very  cool,  though  it  gives  a  smell 
to  their  bodies  from  which  they  cannot  be  freed  by  any 
washing. 

Our  author  gives  a  very  curious  description  of  the 
queens  and  ladies  of  the  court  at  Sennaar.  He  had 
access  to  them  as  a  physician  and  was  permitted  to  pay 
his  visit  alone.  He  was  first  shown  into  a  large  square 
apartment,  where  there  were  about  50  black  women^ 
all  quite  naked  excepting  a  very  narrow  piece  of  cotton 
rag  about  their  waists.  As  he  was  musing  whether 
these  were  all  queens,  one  of  them  took  htm  by  the 
hand,  and  led  him  into  another  apartment  much  better 
lighted  than  the  former.  Here  he  saw  three  women 
sitting  upon  a  bench  or  sofa  covered  with  blue  Surat 
cloth  *j  they  themselves  being  clothed  from  the  neck  to 
the  feet  with  cotton  shirts  of  the  same  colour.  These 
were  three  of  the  king's  wives  }  bis  favourite,  who  was 
one  of  the  number,  appeared  to  be  about  six  feet  higfa^ 
and  so  corpulent  that  our  traveller  imagined  her  to  be 
the  largest  creature  he  had  seen  next  to  the  elephant 
and  rhinoceros.  Her  featuren  perfectly  resembled  those 
of  a  negro  \  a  ring  of  go!d  passed  through  her  under  Up, 
and  weighed  it  down,  till,  like  a  flap,  it  covered  her 
chin,  leaving  her  teeth  bare,  which  were  small  and  very 
fine.  The  inside  of  her  lip  was  made  black  with  anti- 
mony. Her  ears  reached  down  to  her  shoulders,  and 
had  the  appearance  of  wings  :  thtse  was  a  gold  ring  im^ 
each  of  them  about  five  inches  in  diameter,  and  some- 
what smaller  than  a  man's  little  finger ;  the  weight  of 
which   had  drawn  down  the  hole  where  her  ear  wa% 
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pierced  so  mucli  that  three  fingers  might  easily  pass 
ahove  the  ring.  She  had  a  gold  necklace  like  that 
called  Esciavage,  of  several  rows,  one  below  another } 
to  which  were  hang  rows  of  sequins  pierced.  She  had 
two  manacles  of  gold  upon  her  ancles  larger  than  those 
used  for  chaining  felons.  Our  author  could  not  imagine 
how  it  was  possible  for  her  to  walk  with  them,  till  he 
was  informed  that  they  were  hollow.  The  others  were 
dressed  much  in  the  same  manner  j  only  there  was  one 
who  had  chains  coming  from  her  ears  to  the  outside  of 
each  nostril,  where  they  were  fastened.  A  ring  was 
also  put  through  the  gristle  of  her  nose,  and  which  hung 
down  to  the  opening  of  her  mouth  ^  having  all  together 
something  of  the  appearance  of  a  horse^s  bridle  ^  and 
Mr  Bruce  thinks  that  she  must  have  breathed  with  dif- 
ficulty. 

The  poorer  sort  of  the  people  of  Sennaar  live  on  the 
flour  or  bread  of  millet  j  the  rich  make  puddings  of  this, 
toasting  the  flour  before  the  fire,  and  putting  milk  and 
butter  into  it ;  besides  which  they  use  beef  partly  roast- 
ed and  partly  raw.  They  have  very  fine  and  fat  honied 
C4ittle,  but  the  meat  commonly  sold  in  the  market  was 
camePs  flesh.  The  liver  and  spare  rib  of  this  animal  are 
always  eaten  raw  ;  nor  did  oiir  author  see  one  instance 
to  the  contrary  all  the  time  he  was  in  the  country. 
Hog^s  flesh  is  not  sold  in  the  market  ^  but  all  the  com- 
mon people  of  Sennaar  eat  it  openly  ^  those  in  office, 
who  pretend  to  be  Mahometans,  doing  the  same  in 
secret. 

There  are  no  manufactures  in  this  country,  and  the 
principal  article  of  trade  is  blue  Surat  cloth.  In  for- 
mer times,  when  caravans  could  pass  with  safety,  Indian 
goods  were  brought  in  quantities  from  Jidda  to  Sen- 
naar, and  then  dispersed  over  the  country  of  the  blacks. 
The  returns  were  made  in  gold,  a  powder  called  tibbar^ 
civet,  rhinoceroses  horns,  ivory,  ostrich  feathers,  and 
above  all  slaves  or  glass,  more  of  these  being  exported 
from  Sennaar  than  from  all  the  east  of  Africa.  This 
trade,  however,  as  well  as  that  of  the  gold  and  ivory,  is 
almost  destroyed  ^  though  the  gold  is  still  reputed  to  be 
the  best  and  purest  in  Africa,  and  is  therefore  bought  at 
Mocha  to  be  carried  to  India,  where  it  all  centres  at 
last. 

SENNERTUS,  Dakiel,  an  eminent  physician,  was 
born  in  1572  at  Breslaw ;  and  in  1593  ^'^  ^^  ^^"^  ^ 
Wittemberg,  where  he  made  great  progress  in  philoso- 
phy and  physic.  He  visited  the  universities  of  Leip- 
sic,  Jena,  Frankfort  on  the  Oder,  and  Berlin  ;  but  soon 
returned  to  Wittemberg,  where  he  was  promoted  to  the 
degree  of  doctor  of  physic,  and  soon  after  to  a  professor- 
ship in  the  same  faculty.  He  was  the  first  who  intro- 
duced the  study  of  chemistry  into  that  university  ;  he 
gained  a  great  repntation  by  his  works  and  practice, 
and  was  very  generous  to  the  poor.  He  died  of  the 
plague  at  Wittemberg  in  1637.  He  raised  himself 
enemies  by  contradicting  the  ancients.  He  thought  the 
seed  of  all  livinfir  creatures  animated,  and  that  the  soul 
of  this  seed  produces  organization.  He  was  accused  of 
impiety  for  asserting  that  the  souls  of  bea!«ts  are  not  ma- 
terial J  for  this  was  affirmed  to  be  the  same  thing  with 
asserting  that  they  are  immortal  5  but  he  rejected  this 
consequence,  as  he  well  might  do.  See  Metaphysics, 
Part  II  r.  chnp.  vi, 

SENONES,  in  Ancient  Geography^  a  jieople  of  Gal- 
lia Celtica,  situated  on  the  Sequana  to  the  south  of  the 
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Parisii,  near  the  confluence  of  the  Jeaun.i  or  Yonne  wilh    Scnone* 
the  above  mentioned  river.     Their  most  considerable         11 
exploit  was  their  invasion  of  Italy,  and  taking  and  bum-     ^Jense. 
ing  Rome,  as  related  under  that  article.  This  was  done 
by  a  colony  of  .them  long  before  transported  into  Italy, 
and  settled  on  the  Adriatic.     Their  capital  Agendicum 
in  Ganl,  was  in  the  lower  a^e  called  Senones  now  Sens, 
In  Italy  the  Senones  extended  themselves  as  far  as  the 
river  Aesis  \  but  were  afterwards  driven  beyond  the 
Rubicon,  which   became  the  boundary  of  Gallia  CL^al- 
pina,  (Polybius,  Stralio). 

SENSATION,  in  Phihsof>hy^  the  perception  of 
external  objects  by  means  of  the  senses.  Sec  Meta- 
physics, Pari  I.  chap.  i. 

SENSE,  a  faculty  of  the  soul  whereby  it  perceives 
external  objects  by  means  of  the  impressions  they  make 
on  certain  organs  of  the  body.  See  Metaphysics, 
Part  I.  and  Anatomy,  N°  137,  &c. 

Common  Sense^  is  a  term  that  has  been  variously 
used  both  by  ancient  and  modern  writers.  With  some 
it  has  been  synonymous  with  public  sense  ;  with  others 
it  has  denoted  prudence  ;  in  certain  instances  it  has  been 
confounded  with  some  of  the  powers  of  taste  \  and,  ac- 
cordingly, those  who  commit  egregious  blunders  with- 
regard  to  decorum,  saying  and  doing  what  is  offensive 
to  their  company,  and  inconsistent  with  their  own  cha- 
racter, have  been  charged  with  a  defect  in  common 
sense.  Some  men  are  distinguished  by  an  uncommon 
acuteness  in  discovering  the  characters  of  others  j  and 
this  talent  has  been  sometimes  called  common  sense ;  si- 
milar to  which  is  that  use  of  the  term,  which  makes  it 
to  signify  that  experience  and  knowledge  of  life  which 
is  acquired  by  living  in  society.  To  this  meaning 
Quintilian  refers,  speaking  of  the  advantages  of  a 
pnblic  education  :  Sensum  ipsum  qui  communis  dicitur^ 
ubi  discet^  cum  se  a  eongressu,  qui  tion  hominibus  solum ^ 
sed  mutts  quoque  animalibus  naturalis  est^  segrcgarit  y 
Lib.  i.  cap.  2. 

But  the  term  common  sense  bath  in  modern  times  been 
used  to  signify  that  power  of  the  mind  which  perceives 
truth,  or  commands  belief,  not  by  progressive  argumen- 
tation, but  by  an  instantaneous,  instinctive,  and  irresist- 
ible impulse  \  derived  neither  from  education  nor  from 
habit,  but  from  nature,  acting  independently  of  our 
will,  whenever  its  object  is  presented  accord  mg  to  an 
established  law,  and  therefore  called  sense;  and  acting 
in  a  similar  manner  upon  all,  or  at  least  upon  a  great 
majority  of  mankind,  and  therefore  called  common  sense. 
See  Metaphysics,  N®  1 27. 

Moral  iSsysE^  is  a  determination  of  the  mind  to  he 
pleased  with  the  contemplation  of  those  affections,  ac- 
tions, or  characters,  of  rational  agents,  which  we  call 
good  or  virtuous. 

This  moral  sense  of  beatity  in  actions  and  affections 
may  appear  strange  at  first  view;  some  of  our  moralists 
themselves  are  offended  at  it  in  Lord  Shaftesbury,  as 
being  accustomed  to  deduce  every  approbation  or  aver- 
sion from  rational  views  of  interest.  It  is  certain  that 
his  lordship  has  carried  the  influenco  of  the  moral  sense 
very  far,  and  some  of  his  followers  have  carried  it  far- 
ther. The  advocates  for  the  selfish  system  seem  to  drive 
their  opinions  to  the  opposite  extreme,  and  we  have  else- 
where endeavoured  to  show  that  the  truth  lies  between 
the  contending  iJarties.  Sec  Mo^K\-  ¥i\vvXi^^'^>6X>, - 
N<>  27—32. 
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Pubiic  Sense  is  defined  by  the  noble  author  of  the 
Cliaracteristics  to  be  an  innate  firopensitjr  to  be  pleaacd 
with  the  happinesB  of  othera,  and  to  be  uneasy  at  their 
misery.  It  is  found,  he  says,  in  a  greater  or  less  degree 
in  all  men,  and  was  sometimes  called  juiMPiiyMi,  or  sen* 
sus  communis^  hy  ancient  writers* 

Of  the  reality  of  this  public  sense  we  have  great 
doubts*  The  conduct  of  savages,  who  are  more  under 
the  influence  of  original  instinct  than  civilized  roeiiy 
gives  no  countenance  to  it.  Their  affections  seem  all 
to  be  selfish,  or  at  least  to  spring  from  self-love  various* 
]y  modified.  For  the  happiness  of  their  wives  they 
have  very  little  regard,  consideriag  them  merely  as  in* 
struments  of  their  own  pleasure,  and  valuing  them  for 
nothing  else.  Hence  they  make  them  toil,  while  they 
themselves  indulge  in  listless  idleness.  To  their  children 
we  believe  they  exhibit  strong  symptoms  of  attachment, 
as  soon  as  they  derive  assistance  from  them  in  war,  or  in 
the  business  of  the  chace^  but  during  the  helpless  years 
of  infancy,  the  child  is  left  by  the  selfish  father  wholly 
to  the  care  and  protection  of  Its  wretched  oiother  \ 
who,  impelled  by  the  atorge  of  all  females  to  their 
young,  cherishes  her  ofisprinff  with  great  fondness.— 
The  savage  is,  indeed,  susceptible  of  strong  attachments^ 
similar  to  that  which  we  call  friendship  \  but  such  at* 
tachroents  are  not  proofs  of  disinterested  benevolence,  or 
what  his  lordship  calls  the  pubUc  sense*  Two  barbarooa 
heroes  are  probably  first  linked  together  hy  the  ob- 
servation of  each  other^s  prowess  in  war,  or  their  skill 
in  pursuing  their  game;  for  such  observation  cannot  fail 
to  show  them  that  they  may  be  useful  to  one  another  y 
and  we  have  elsewhere  shown  how  real  friendship  may 
spring  from  sentiments  originally  selfish*  The  savage  is 
very  much  attached  to  his  hodle  or  tribe,  and  this  at- 
tachment resembles  patriotism :  but  patriotism  itself  is 
not  a  sentinMHit  of  pure  benevolence  delighting  in  the 
happiness  of  others,  and  grieving  at  their  misery  %  iot 
the  patriot  prefers  his  own  country  to  all  others,  and  is 
not  very  scrupulous  with  respect  to  the  rectitude  of  the 
means  by  which  he  promotes  its  interest,  or  depresses  its 
rivals.  Tlie  savage  pursues  with  relentless  rigour  the 
enemies  of  himself  or  of  the  tribe  to  which  he  belongs  \ 
^ows  no  mercy  to  them  when  in  bis  power,  but  puts 
them  to  the  cruellest  death,  and  carries  their  scalps  to 
the  leader  of  his  partv.  These  facts,  which  cannot  be 
Gontroverted,  are  perfectly  irreconcileable  with  i  inate 
benevolence,  or  a  public  sense  comprehending  the  whole 
rftce  of  men ;  and  show  the  truth  of  that  theory  by 
which  we  have  in  another  place  endeavoured  to  account 
for  all  the  passions,  social  as  well  as  selfish*    See  Pas- 

»ION. 

SENSES,  Pleasures  and  Paiks  of.  The  naturd 
agreeableness,  dKsagreeableness,  and  indifierence  of  our 
<»en Rations  and  perceptions,  present  to  the  mind  an  im- 
portant and  extensive  field  of  inquiry  \  and  on  this  sub- 
ject we  shall  here  make  a  few  observations.  All  our 
seniles  have  been  certainly  bestowed  upon  us  for  wise  and 
beneficent  purposes  \  and,  accordingly,  we  find,  that  all 
of  them,  when  properly  cultivated,  or  exercised  and  im- 
proved, are  capable  of  affording  us  much  pleasure.  The 
senses  of  smell  and  of  taste  seem  rather  intended  for  the 
preservation  of  our  animal  existence,  and  in  this  point  of 
view  are  properly  an  object  of  the  natural  history  of  man  j 
whilst  the  other  three  seem  to  be  moj*e  peculiarly  in- 
tioided  for  our  mental  improveoienti  and  accordingly 
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form  an  object  of  intellectual  and  of  mesfd  pbilosopfcy* 
And  agreeably  to  this  we  know  that  we  derive  a  great 
deal  of  very  useful  knowledge,  in  an  easj  and  simple 
manner,  concerning  the  objects  that  surround  us,  in  the 
early  part  of  life,  from  all  the  senses^  particularly  froa 
sight  and  touch,  and  this  toe  without  labour  or  atody* 
But  this  is  not  the  only  purpose  for  whiftb  the.  acaaee 
were  designed* 

It  being  thus  certain,  that  the  semes  were  heatowed 
upon  us  partly  to  preserve  our  animal  existence,  and 
partly  for  our  mental  improvement,  it  seeow  rrawmaMf^ 
even  i  priori^  to  expect  that  nature  would  attack  some 
pleasure  to  such  use  and  exercise  of  them,  as  are  calco* 
lated  to  promote  these  ends,  and  pain  to  the  contrary  \ 
particularly  in  those  instances  in  which  she  has  left  the 
management  of  them  subject  to  our  own  controul*  And 
accordingly  we  cannot  but  observe  what  delight  we  de- 
rive from  our  senses,  especially  in  the  morning  of  life, 
by  which  it  would  seem,  that  nature  intended  thua  win* 
nmgly  to  invite  us  to  the  proper  exercise  and  improve- 
ment of  them  \  and  as  it  were  unconsciously,  acquire 
much  useful  knowledge*  It  is  this  ^ecies  of  pleasuv 
that  supports  and  excites  beys  in  the  constant  and  oiitea 
immoderate  exercise  of  their  organs  of  voluntary  m^ 
tion  \  the  powers  of  which  are  thus  increased  and  iavi* 
gorated* 

The  exercise  and  improvement  of  the  aoMes  being 
subservient  to  our  intellectual  improvement,  nature  haa 
also  kindly  attached  much  refined  and  rational  pleasure 
to  the  mental  exertions  \  so  that  we  are  thus  seduced,  aa 
it  were,  to  the  cultivfttion  of  the  various  extraordinary 
powers  and  faculties  of  the  mind* 

It  is  evident,  that  nature  haa  given  such  oi^aas  ami 
faculties  to  man,  as  are  calculated  not  only  to  make  hia 
live,  but  also  to  render  life  agreeable*  Here  too  we 
obtain  a  slight  glimpse  at  least  of  some  of  the  final  caiK 
ses  of  the  pleasures  of  sense*  But  if  it  be  asked  how  it 
happens,  that  there  are  such  wide  diversities  between 
our  sensations,  some  being  by  nature  verjr  agreeable  to 
all  men,  and  some  as  disagreeable,  whilst  there  are 
others  so  indifferent,  as  to  give  neither  pleasure  nor  pain, 
we  must  confess,  that  we  can  give  no  satisfiictory  answert 
to  shew  how  so  many  very  different  sensations  are  pro* 
dttced  by  various  kinds  of  impressions  made  on  certain 
organs  of  the  body,  and  how  all  these  different  imprea- 
sions  excite  such  sensations  as  suggest  not  only  conrea* 
ponding  perceptions  and  external  qualities,  hut  at  thn 
same  time  affect  the  mind  with  pleasure,  pain,  trouble^ 
anxiety,  or  disgust.  To  be  successful  in  these  inquiries, 
we  must  presuppose  some  knowledge  of  the  nature  of  the 
connection  subsisting  between  the  mind  and  body, 
which  there  is  reason  to  think  is  placed  beyond  the  li- 
mits prescribed  by  nature  to  human  researcL 

The  pleasure  or  pain  wliich  constantly  attends  certain 
sensations  is  not  uniform  in  degree,  but  varies  consider- 
ably, not  only  in  different  individuals,  but  even  in  th» 
same  persons  at  different  times*  It  is  not  thus  with  tfan 
sensations  themselves.  These  are  always  constant  and 
uoiCiDim.  The  same  kind  of  impression,  when  the  or- 
gans, &c.  are  sound,  uniformly  and  invariably  prodncea 
similar  sensations  \  and  these  are. as  invariably  followed 
by  the  perception  of  their  own  peculiar  exciting  cattsci» 
For  any  particular  impression  is  never  known  to  excite 
in  the  same  person  a  new  sensation,  or  the  perceptions  of 
an  external  object  diilcr^nt  fronttbat  which  it  preriously 
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duggestoi,  evcepttiig  in  cases  of  diseaae.  And  when  it 
dooa  mt\j  occar,  as  in  those  who  cannot  distinguish  a 
parti enlar  colour^  smell  or  taste^  fram  certain  others, 
we  omforadj  attribute  it  to  disease  or  nialconforniation. 
"Were  we  not  thus  to  have  untformlj  similar  sensations 
and  pereeptiofis  of  external  objects  from  similar  impres- 
sions, the  senses  would  not  be  at  all  subservient  to  our 
intellectual  improTemeot ;  since,  by  giving  different  les- 
sons concerning  the  same  or  similar  objects  at  different 
times,  they  woold  render  it  impossible  for  us  to  be  oer« 
taia  of  any  thing,  or  to  benefit  by  experience. 

The  effects  of  custom,  which  are  at  all  times  so  con« 
siderable  and  evident  with  respect  both  to  the  mind  and 
body^  (as  in  the  case  of  particular  organs  or  faculties 
mach  improved  by  attention  and  exercise),  have  little  of 
no  influence  at  all  in  interrupting  or  modifying  this  uni- 
formity in  our  sensations  and  perceptions.  For  no  sound 
or  properly  organized  person  will,  either  naturaUy  or 
by  custom,  everimistake  hardness  for  softness,  red  for 
grsen,  or  sweet  for  bitter.  But  the  influence  of  custom 
in-  modifying  the  pains  and  pleasures  of  sense  is  well 
known  and  considerable.  For  a/ person^  who  can  most 
accurately  distinguish  sweetness  from  sourness,  will  at 
the  same  time,  either  by  particular  conformation,  or 
more  frequently  in  consequence  of  use  and  habit,  prefer 
wormwood  or  tobacco  to  honey. 

But  although  we  may  despair  of  being  ever  able  to- 
discover  the  physical  cause  of  the  pleasures  and  pains  o£ 
the  senses,  we  may,  however,  advantte  a  little  by  ob- 
serving  and  registering  particular  facts.  It  is,  accord- 
ingly, of  use  to  remark,  that  every  species  of  sensation, 
if  its  nature  be  otherwise  unchanged,  is  agreeable  or 
disagreeable  in  proportion  to  its  strength  or  intenseness. 
For  there  is  no  sensation,  however  agreeable,  that  will 
not  become  disagreeable,  and  even  intolerable,  if  it  be 
immoderately  intense.  Whilst  on  the  contrary,  those, 
which  by  their  strength  and  nature  are  very  trouble- 
some, if  rendered  more  mild  and  moderate  become  not 
only  tolerable,  but  agreeable.  Thus,  with  respect  to 
the  senses  it  would  seem,  that  pain  and  pleasure  are 
only  different  degrees  of  the  same  feeling,  and  when  we 
consider  the  great  varieties  of  which  the  sensation,  not 
only  of  different  organs,  but  even  of  any  one  of  them, 
is  susceptible,  and  that  each  degree  of  these  may  be  ao<- 
companied  with  pleasure  or  pain,  more  or  less,  we  must 
conclude  that  the  pains  and  pleasures  of  sense  are  capa- 
ble of  numberless  modifications  both  in  degree  aud  in 
kind. 

We  frequently  observe,  that  sensations  which  were 
at  first  agreeable,  if  often  repeated,  lose  their  relish, 
though  the  nature  and  strength  of  the  impressions  be 
the  same  ^  whilst  others  from  being  at  first  very  disa- 
greeable, as  the  taste  of  tobacco  and  opium,  become 
very  pleasing,  though  the  nature  and  strength  of  the 
impressions  have  suffered  no  change.  For  the  expllmap 
tion  of  such  facts  as  these  we  nwst  have  recourse  to  the 
effects  of  custom.  Thus,,  in  both  these  opposite  cases, 
the  sensations,  from  being  often  repeated^  lose  part  of 
the  strength,  and  of  the  novelty,  of  course,  of  their  first 
impressions ;  and,  with  respect  to  the  former  instance, 
being  unable  to  command  the  attention^  become  in  the 
course  oftime  almost  wholly,  or  altogether  neglected, 
whilst  in  the  latter  case^  from  being  very  offensive, 
tfaey  become  highly  agreeable.  But  if  it  be  asked  why 
kabit  and  cnstdm .  produf6  these  effectSi  aod  in  what 
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manner,  we  are  unable  to  explain  it  farther,  than  by 
saying,  since  the  fact  is  unquestionable,  that  such  is  the  ^ 
nature  of  the  human  constitution.  Of  the  efllectB  thenw 
selves,  no  man  can  entertain  a  doubt  j  and  their  causes, 
thougb  at  present  unknown,  may  by  time  and  inquiry 
be  further  developed  and  simplified.  **  The  labyrinth,^ ' 
says  Dr  Reid,  **  may  be  too  intricate,  and  the  thread 
too  fine,  to  be  traced  through  all  its  windings  j  but  if 
we  stop  where  we  can  trace  it  no  farther,  and  secure 
the  ground  we  have  gained,  there- is  no  harm  done}  a 
quicker  eye- may  in  time  trace  it  further.** 

These  principles  are  capable  of  affording  us  still  far- 
ther explanations.  Why  are  new  sensations  always  more, 
agreeable  and  variety  so  pleasing  ?  Because  they  fix  the 
attention  more,  and  are  not  as  yet  blunted  by  nrequent 
repetition  or  by  habit.  It  is  because  some  sensations 
lose  their  wonted  effect  by  custom  and  by  repetition, , 
that  we  require  stronger  ones,  or  at  least  stronger  im-> 
pressions  on  the  organs  and  nerves,  to  increase  or  con^ 
tinue  our  pleaAires.  It  is  also  in  consequence  of  their 
becoming  less  poignant  through  habit  that  we  neglect 
so  many  pleasures,  which  we  hardly  know  to  be  sucb^ , 
till  they  have  flown  for  ever ;  and  it  is  because  in  the 
momingof  life  every  thing  has  more  novelty^  and  be-^ 
cause  habit  has  not  destroyed  their  relish,  that  the  plea*^ 
sures  of  youth  are  much  more  intense  than  those  of  age* 
The  degree  of  pleasure  is  similar  to  that  which  a  blind 
man  would  feel  on  being  made  to  see,  or  to  that  which  a 
man  would  enjoy  on  suddenly  acquiring  a  new  sensitive 
faculty,  although  by  long  use  and  habit  these  pleasures  • 
are  at  present  for  the  most  part  or  wholly  blotted  away. 

Although  most  sensations,  when  strong  and  lively 
enough  to  make  themselves  accurately  and  easily  distin-< 
gttished,  generally  please  most,  each  m  its  own  kind  and 
manner  ^  still,  as  there  are  different  kinds  of  pleasure,  , 
diflttreat  sensations  may  please  the  mind  in  various  ways ; 
and  accordingly,  it  is  not  from  the  lustre  of  the  midday 
sun,  nor  from  the  beautiful  and  lively  appearance  of  all 
nature  at  noon,  solely,  that  the  eyes  derive  pleasure,  any 
more  than  grand  musical  sounds  are  the  only  things  that : 
please  the  ear.     For  we  often,  contemplate  with  a  very 
different  and  a  very  considerable  degree  of  pleasure  the 
sublime  and  awful  scenes  of  nature,  the  twilight  dark- 
ness of  the  shady  grove,  and  even  the  gloomy  horror  of 
night  itself.      We  listen  with  delight  to  the  tempest 
shaking  the  forest,  as  well  as  to  the  gentle  murmurs  of  ' 
the  passing  sti; tim^    There  is  even  a  time. when  nothing 
gives  so  much  pleasure  as  darkness,  silence,  and  the  > 
absence  of  all  sensation. 

Amidst  the  great  variety  of  good  and  evil  with  which  > 
we  are  every  where  surrounded,  it  is  a  matter  of  the 
highest  importance  to  be  able  to  discern  aright.     Thia-. 
we  should  be  incapable  of  doing  were  we  not  endowed  . 
with  agreeable  as  well  as  painful  sensations.  These  serve 
to  direct  our  choice.    Whatever  contributes  in  any  de- 
gree to  our  preservation  and  to  the  improvement  of  our  - 
organs  and  faculties,  is  accompanied  with  pleasure  ^  and 
on  the  contrary,  when  we  are  threatened  with  danger  a 
painful  sensation  gives  ns  the  alarm.    It  is  to  the  esta- 
blisbmept  of  this  law  that  we  are  indebted  for  the  dura- 
tion of  our  lives,  the  improved  and  vigorous  state  of  our 
faculties,  and  the  enjoyment  of  that  small  portion  of 
happiness  allotted  to  us  by  nature.  ^  God,  (says  aFrencti 
writer)  having  endowed  man  wltW  nvcvwa  W.n^^«^0^»w 
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S«ntet.  pitiesa,  also  vouchsafes  to  conduct  bim  to  (his  nohle  end, 
not  only  by  the  deductions  of  reason,  but  also  by  the 
force  of  instinct  and  sensation,  irhicb  are  more  powerful 
and  efficacious  principles,  llios  nature,  by  a  sensation 
of  pain,  instantaneously  apprises  us  of  what  might  prove 
hurtful  to  us  •,  and,  on  the  contrary,  by  an  agreeable 
sensation,  gently  leads  us  to  whatever  may  tend  to  the 
preservation  of  our  existence,  and  to  the  perfect  state  of 
our  faculties,  these  being  the  two  points  on  which  our 
happiness  depends.  Our  faculties  can  neither  be  of  use, 
Dor  display  themselves  farther  thaa  as  we  exercise  them  ^ 
motion  or  action  is  therefore  so  necessary  to  us,  that 
without  it  we  must  inevitably  sink  into  a  deplorable 
state  of  Insensibility  and  languor.  On  the  other  hand, 
as  we  are  weak  and  limited  creatures,  all  excessive  and 
violent  action  would  impair  and  destroy  oar  organs;  we 
must  therefore  use  only  moderate  motion  or  exercise, 
since  by  these  means  the  use  or  perfection  of  oar  facili- 
ties is  reconciled  with  our  chief  interest,  which  is  self- 
preservation.  Now  it  is  to  this  happy  medium,  I  mean 
to  a  moderate  exercise  of  our  faculties,  that  the  Author 
of  our  nature  has  so  wisely  annexed  pleasure. 

The  pleasures  of  sense  are  thus  confined  within  nar* 
row  limits  *,  for  they  cannot  be  much  increased  without 
pain,  or  often  repeated  without  losing  their  relish,  at 
least  in  a  great  measnre  j  nor  can  they  be  long  conti* 
nned,  partly  for  the  same  reason,  and  because  they  ex* 
haust  the  mind,  or  rather  the  nervous  system.  Hence 
we  see  that  our  animal  appetites  are  confined  within  a 
narrow  range,  as  is  evident  from  the  efiects  of  excess  in 
eating  and  drinking.  All  our  sensitive  powers  are  im- 
paired ',  whilst,  on  the  contrary,  our  intellectual  powers 
are  strengthened  and  improved  by  use  and  exercise. 
And  in  proportion  as  we  indulge  our  sensitive  powers, 
our  desire  of  indulgence  increase,  whilst  the  pleasures, 
which  are  the  objects  of  these  desires,  become  regularly 
less  poignant.  These,  indeed,  are  wise  regulations  of 
nature  ;  for  it  would  seem  as  if  she  intended  to  whisper 
gently  to  us  in  this  way,  by  means  of  praetical  expe- 
rience, that  we  are  not  bom  solely  for  the  enjoyment  of 
pleasure,  at  least  not  for  that  of"^  the  pleasures  of  the 
senses ;  for  all  of  them,  as  we  have  already  remarked, 
if  much  indulged,  lead  to  listlessness  and  disgust,  and 
sometimes  to  considerable  pain.  And  indeed,  just  as 
pleasure  passes  thus  readily  into  trouble  and  pain,  so 
does  tlie  sudden  cessation  of  pain,  at  least  when  this  has 
been  considerable,  produce  often  extraordinary  pleasure. 
So  that  we  may  here  apply  the  beautiful  allegory  of  the 
divine  Socrates,  **  that  although  pleasure  and  pain  are 
•  conti-ary  in  their  nature,  and  have  their  faces  turned 
different  ways,  yet  that  Jupiter  hath  tied  them  so  to- 
gether, that  he  who  lays  hold  of  the  one  draws  the  other 
along  with  it.*' 

live  have  just  said,  that  the  sudden  cessation  of  pain, 
at  least  when  this  has  been  considerable,  produces  often 
extraordinary  pleasure.  But  this  opinion  seems  to  be 
denied  in  a  late  inquiry  concerning  taste.     **  Among 
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the  pl'^nsures  of  sense,'*  says  Mr  Knight,  **  mare  par-    ScngtL 
ticularly  among  those  belonging  to  tonch,  there  is  s  cer-  ^*    v  ■ 
tain  class,  which,  thouoli  arising  from  negative  cauaes, 
are  nevertheless  real  and  positive  pleasures:  as  when  we 
gradually  sink  from  any  violent  or  excessive  degree  of 
action  or  irritation  into  a  state  of  tranquillity  and  repose. 
I  say  gradually  ;  for  if  the  transition  be  sudden  mod  ab- 
rupt, it  will  not  be  pleasant  \  the  pleasure  arising'  from 
tbe  inverted  action  of  the  nerves,  and  not  from  the  ot- 
ter cessation  of  action.    From  this  inverted  action  arises 
the  gratification  which  we  receive  from  a  cool  breeze, 
when  the  body  has  been  excessively  heatad  \  or  from 
the  rocking  of  a  cradle,  or  the  gentle  motion  of  a  boat, 
or  easy  carriage,  af^er  having  been  fatigued  with  violent 
exercise.       Such,  too,  is  that  which  twilight,  or  the 
gloomy  shade  of  a  thicket,  afibrds  to  the  eye  after  it  baa 
been  dazrled  by  the  blaze  of  the  mid-day  son  \  and 
such,  likewise,  is  that  which  the  tar  receives  from  the 
gradual  diminution  of  loudness  of  tone  in  music. ^    That 
pleasure  follows  a  gradual  cessation  of  any  violent  ac- 
tion or  irritation,  we  mean  not  to  deny  \  but  we  are  at 
a  loss  to  comprehend  how  it  follows  that  the  transitioB 
from  strong  pain,  if  it  be  sodden  and  abrupt,  will  not 
be  pleasant. 

But  although  the  pleasores  of  sense  be  that  limited, 
these  limits  are  very  different  with  respect  to  the  difler- 
ent  senses.  Some  of  them  are  soon  exhausted,  and  do 
not  any  longer  distinguish  well  the  objects  that  corre- 
spond to  them  \  nor  are  they  pleased  with  those  objects 
which  were  at  first  very  agreeable,  and  which  they  di- 
stinguish with  sufficient  accuracy  \  whilst  others  conti- 
nue to  perform  their  functions  longer,  and  enjoy  a  more 
continued  pleasure.  Thus  the  senses  of  smell  and  of 
taste  are  almost  immediately  satiated ;  the  sense  of  hear- 
ing more  slowly ;  but  the  sight  is  in  this  respect  the  last 
of  all  to  be  fatigued  or  satiated :  whilst  the  pleasures 
that  arise  from  the  exercise  of  our  mental  faculties  are 
by  far  the  most  durable  of  all.  *'  Exercise  of  the  mind 
is  as  necessary  as  that  of  the  body  to  preserve  our  ex- 
istence. The  senses  of  other  animals,  being  more  quick 
than  ours,  are  sufficient  to  direct  them  to  follow  what 
is  agreeable  to  their  nature,  or  to  shun  whatever  is  con- 
trary thereto.  But  we  are  endowed  with  reason  in  or- 
der to  supply  the  deficiency  of  our  senses  \  and  pleasure 
presents  herself  as  an  incitement  to  exercise,  in  order  to 
keep  the  mind  from  a  state  of  hurtful  inactivity.  Plea- 
sure is  not  only  the  parent  of  sports  and  amusements, 
but  also  of  arts  and  sciences  :  and  as  the  whole  universe 
is,  as  it  were,  forced  by  our  industry  to  pay  tribute  to 
our  wants  and  desires,  we  cannot  but  acknowledge  our 
obligation  to  that  law  of  nature,  which  has  annexed  a 
degree  of  pleasure  to  whatever  exerciseswithoutfatiguing 
the  mind.  The  pleasure  accompanying  it  is  sometimes 
so  great  that  it  transports  the  very  soul,  so  that  she  »eems 
as  it  were  disengaged  from  the  body.  Wc  know  what 
is  recorded  in  history  concerning  Archimedes  (a),  and 
several  other  geometricians,  both  ancient  and  modem.    If 


(a)  When  Syracuse  was  taken  by  the  Romans  under  Marccllus,  Archimedes  was  in  his  study,  so  intent  upon 
some  geometrical  problems,  that  lie  neither  heard  tbe  clamour  of  the  Romans,  nor  perceived  that  the  city  was 
taken.  In  this  transport  of  study  and  contemplation  a  soldier  came  on  him  with  bis  drawn  sword ;  Archimedes, 
on  seeing  him,  besought  him  to  hold  his  hand  till  he  had  fini>hed  the  problem  he  was  about.  But  the  soldier,  deaf 
to  his  intreaty,  ran  him  through  the  body,  although  Marceiius,  upon  entering  tbe  ciiy,  had  given  oiders  that 
Aichimedes  should  be  spared.  ^ 


SEN 


[     151     ] 


5    E    N 


maet. 


we  doubt  the  truths  of  such  facts,  vfe  roust  at  least  ac- 
knowledge  their  probability,  since  we  meet  every  day 
with  a  number  of  similar  examples.  When  we  see  a 
cliess-pla)'cr  so  deeply  Immersed  In  thought  as  to  be  in 
a  manner  lost  to  his  outward  senses,  should  we  not  ima- 
gine him  to  be  wholly  engrossed  with  the  care  of  his 
own  private  affairs,  or  of  the  public  weal  ?  But  the  ob- 
ject of  all  this  profound  meditation  is  the  pleasure  of 
exercuin^  the  mind  by  the  movement  of  a  piece  of 
ivory.  From  this  exercise  of  the  mind  also  arises  the 
pleasure  we  sometimes  take  iu  refined  and  delicate  sen- 
timents, which,  after  the  manner  of  Virgil's  shepherdess, 
(  Etfugit  ad  saliceSf  sedse  cupit  ante  videri)^  are  some- 
times artfully  concealed,  but  so  as  to  aflford  us  the  plea- 
'^heorit   sum  of  discovering  tliem  *." 

^^'''*" .  From  some  of  the  foregoing  remarks  we  also  see  that 
,^*^^' ^'nature  points  out  to  us  the  superiority  and  excellence 
of  our  mental  faculties,  thns  suggesting  to  us  that  we 
ought  to  cultivate  them  most,  as  being  our  better  and 
our  nobler  part,  to  the  cultivation  of  which  that  of  our 
sensitive  faculties  should  be  merely  subservient.  But, 
although  our  pleasures  are  thus  by  nature  rendered  in 
a  great  degree  independent  of  ourselves,  still  we  have  it 
in  our  power  to  make  them  all  more  durable,  by  vary- 
ing and  mixing  them  with  one  another,  or  by  interpo- 
sing between  those  that  are  very  agreeable  others  that 
are  less  pleasing,  so  as  that  no  individual  pleasure  shall 
be  in  excess. 

Besides  the  circumstances  already  noticed,  there  are 
others  of  a  very  diflferent  kind,  which  have  also  consi- 
derable influence  on  the  pleasures  of  the  senses  j  such  as 
different  conditions  of  the  whole  body,  particularly  of 
the  nerves,  or  of  certain  organs  or  functions,  to  which 
functions  some  organs  of  sense,  and  perhaps  even  the 
sensation  of  these,  are  in  a  great  measure  subi^ervient. 
This  is  one  of  the  causes  Vrhy  many. pleasures,  which 
we  cultivate  with  all  our  might,  cannot  be  immortal. 
If  a  person  be  thirsty,  spring  water  is  nectar  to  him  ; 
if  hungry,  any  kind  of  food  is  agreeable,  even  the  smell 
of  food  is  grateful.  To  a  man  in  a  heat,  or  in  a  fever, 
cold  IS  pleasing ;  and  to  one  in  a  cold  fit  nothing  is  so 
agreeable  as  heat.  To  these  same  persons,  at  other 
times,  so  far  are  these  things  from  being  agreeable,  that 
they  are  often  disgusting.  The  most  decided  glutton 
cannot  always  relish  a  sumptnous  feast. 

Besides  the  sensations  excited  by  external  objects, 
there  are  others  also  which  cause  pain  and  pleasure.  If 
the  action  of  the  muscles  be  strong,  easy,  and  cheerful, 
and  not  continued  so  as  to  fatigue  us,  it  causes  pleasure. 
On  the  contrary,  when  this  action  is  attended  with  a 
sense  of  Ibtlessness,  lassitude,  difRculty,  and  debility, 
it  causes  pain  more  or  less.  In  fine,  various  states 
and  affections  of  the  mind,  such  as  the  exercise  of  me- 
mory, imagination,  and  judgment,  nearly  for  similar  rea- 
sons, are  sometimes  painful,  at  other  times  agreeable. 
'*  Animi  aflectus,  qui  roodici  grat^  excitant,  vehemen- 
tes,  aut  graves  et  diutumi,  hujus  pariter  ac  corporis 
▼ires  franuunt  ^  hominem  interdum  htatim  extijiguunt, 
ssepius  Ibnga  valetudine  macerant.  Soinni  etiam,  quo 
ad  exhaustas  vires  reficiendas  egemus,  excessus,  vtl 
defectus,  et  animo  et  corpori  nocet.^'— ''  Desidia,  sive 
animi  sive  corporis,  utriusque  vires  languc  scunt :  ni- 
mia  exercitatione  baud  minus  Iseduntur.  Statuit  enim 
provida  rerum  parens,  ut  singularnn^  partium,  et  uni- 
versi  corporis  aniroique  vires  usu  rpbocentur  et  acuaa- 


tur  ^  et  huic  iterum  certos  fines  poauit :  ita  11 1  neqae     Senff% 
quern  voluit  natura  usus  impune  omittatur,  neque  ultra  '       v      •' 
modum  intendatur  *.^'  ^Corupe^ 

"  Of  such  sensations  and  feelings  as  are  agreeable  Medtcm^ 
or  disagreeable,  we  may  remark,'^  says  Dr  Reid,  ''  that 
they  differ  much,  not  only  in  degree,  but  in  kind  and 
in  dignity.  Some  belong  to  the  animal  part  of  our  na- 
ture, and  am  common  to  us  with  the  brutes  ^  others  be- 
long to  the  rational  and  moral  part.  The  first  are 
more  properly  called  sensations^  the  isksijeeitngs.  The 
French  word  sentiment  is  commbn  to  both.^' 

**  The  Author  of  nature,  in  the  distribution  of  agree- 
able and  painful  feelings,  bath  wisely  and  benevolently 
consulted  the  good  of  the  human  species  ^  and  hath  even 
shewn  us,  by  the  same  means,  what  tenor  of  conduct 
we  ought  to  hold.  Yor^  Jirst^  The  painful  sensations  of 
the  animal  kind  are  admonitions  to  avoid  what  would 
hurt  us  ^  and  the  agreeable  sensations  of  this  kind  in- 
vite us  to  those  actions  that  are  necessary  to  the  pre- 
servation of  the  individual,  or  of  the  kind.  Secondly^ 
By  the  same  means  nature  invites  us  to  moderate  bo- 
dily exercise,  and  admouishes  us  to  avoid  idleness  and 
inactivity  on  the  one  hand,  and  excessive  labour  and 
fatigue  upon  the  other.  IViirdiy^  The  moderate  exer- 
cise of  all  our  rational  powers  gives  pleasure.  Fourtfdy^ 
Every  species  of  beauty  is  beheld  with  pleasure,  and 
every  species  of  deformity  with  disgust  ^  and  we  shall 
find  all  that  we  call  beautiful,  to  be  something  estim* 
able,  or  useful  in  itself,  or  a  sign  of  something  that  is 
estimable  or  useful.  Fifthly^  The  benevolent  affections 
are  all  accompanied  with  an  agreeable  feeling,  the  ma- 
levolent with  the  contrary.  And,  SixlJilyy  The  high- 
est, tbc  noblest,  and  most  durable  pleasure,  is  that  of  do- 
ing well  and  acting  the  part  that  becomes  us  \  and  the 
most  bitter  and  painful  sentiment  is  the  anguish  and 
remorse  of  a  guilty  conscience.'^  These  observations 
with  regard  to  the  economy  of  nature  in  the  distribu- 
tion of  our  painful  and  agreeable  sensations  and  feelings 
are  so  well  illustrated  by  the  elegant  and  judicious  au- 
thor of  TJieorie  des  Sentiments  AgrSabUs^  that  we  deem 
it  unnecessary  to  make  any  further  remarks  on  this  sub- 
ject. (See  Happiness  and  Pleasure).  A  little  re- 
flection may  satisfy  us,  that  the  number  and  variety  of 
our  sensations  and  feelings  are  prodigious.  For,  to 
omit  all  those  which  accompany  our  appetites,  passions^ 
and  affections,  our  moral  sentiments  and  sentiments  of 
taste,  even  our  external  senses,  furnish  a  great  variety 
of  sensations  differing  in  kind,  and  almost  in  every 
kind  an  endless  variety  of  degrees.  Every  variety  we 
discern,  with  regard  to  taste,  smell,  sound,  colour, 
heat,  and  cold,  and  in  the  tangible  qualities  of  bodies, 
is  indicated  by  a  sensation  corresponding  to  it. 

The  most  general  and  the  most  important  divbion  of 
our  sensations  and  feelinirs  is  into  the  agreeable,  the  dis- 
agreeable, and  the  indifferent.     £\'ery  thing  we  call 
pleasure,  happiness,  or  enjoyment  on  the  one  hand  \  and,  . 
on  the  other,  every  thing  we  call  misery,  pain,  or  unea- 
siness, is  sensation  or  feeling  :  For  no  man  can  for  the 
present  be  more  happy,  or  more  miserable,  than  he  feels  . 
himself  to  be.     He  cannot  be  deceived  with  regard  to  ^ 
the  enjoyment  or  suffering  of  the  present  moment. 

But,  besides  the  sensations  that  are  agreeable  or  dis- 
agreeable, there  is  still  a  greater  number  that  are  indif*  • 
ferent.     To  these  we  give  so  little  attention^  tbsX^W^^ 
havQ  no  name,  aud  ax^  '\YCkKi^^v^\\^\^^^VVv.x^^i&N^^^^ 
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ScMttt    imd  never  been  j  it  even  requires  attention  to  the  opera- 
II. .     tion«  of  our  minds  to  be  convinced  of  their  existence* 
S<niibait7.  f^^  jIjJ,  ^„ j  ^g  „j^y  observe,  that  to  a  good  ear  every 

hnman  voice  is  distinguishable  from  all  others.  Some 
voices  are  pleasant,  some  disagreeable;  but  the  far 
l^ater  part  cannot  be  said  to  be  one  or  the  other.  The 
same  thing  may  be  said  of  other  sounds,  and  no  less  of 
tastes,  smells,  and  colours ;  and  if  we  consider,  that  our 
tenses  are  in  continual  exercise  while  we  are  awake, 
that  some  sensation  attends  every  object  they  present  to 
us,  and  that  familiar  objects  seldom  raise  any  emotion 
pleasant  or  painful }  we  shall  see  reason,  besides  the 
agreeable  and  disagreeable,  to  admit  a  third  class  of  sen- 
sations, that  may  be  called  indifiereot*  But  these  sen« 
sations  that  are  indifierent  are  far  from  being  useless. 
They  serve  as  signs  to  distinguish  things  that  differ ; 
and  the  information  we  have  concemiog  things  external 
comes  by  these  means.  Thus,,  if  a  man  had  not  a  mu- 
sical ear  so  as  to  receive  pleasure  from  the  harmony  or 
melody  of  sounds,  he  would  still  find  the  sense  of  hear- 
ing of  great  utility.  Though  sounds .  gave  him  neither 
pleasure  nor  pain,  of  themselves,  they  would  give  him 
mucn  useful  information  j  and  the  same  may  be  said  of 
the  sensations  we  have  by  all  the  other  senses. 

SENSIBLE  HOTE,  b  Music^  is  that  which  consti- 
tutes a  third  major  above  the  dominant,  and  a  semi- 
tone beneath  the  tonic.  St\  or  B,  is  the  sensible  note 
in  the  tone  of  ut  or  C,  jo/;K  j  or  G  sharp,  in  the  tone  of 
ia  or  A. 

They  call  it  the  sensible  note  on  this  account,  that  it 
causes  to  be  perceived  the  tone  or  natural  series  of  the 
key  and  the  tonic  itself;  upon  which,  after  the  chord 
of  the  dominant,  the  sensible  note  taking  the  shortest 
road,  is  under  a  necessity  of  rising ;  which  has  made 
some  authors  treat  this  sensible  note  as  a  major  disso- 
nance, for  want  of  observing,  that  dissonance,  being  a 
relation,  cannot  be  constituted  unless  by  two  notes  be- 
tween which  it  subsists. 

It  is  not  meant  that  the  sensible  note  is  the  seventh  of 
the  tone,  because,  in  the  minor  mode,  this  seventh  can- 
not be  a  sensible  note  but  in  ascending ;  for,  in  descend- 
ing, it  is  at  the  distance  of  a  full  note  from  the  tonic, 
and  of  a  third  minor  from  the  dominant. 

SENSIBILITY,  is  a  nice  and  delicate  perception  of 
pleasure  or  pain,  beauty  or  deformity.  It  is  very  near- 
ly allied  to  taste ;  and,  as  far  as  it  is  natural,  seems  to 
depend  upon  the  organization  of  the  nervous  system. 
It  is  capable,  however,  of  cultivation,  and  is  experien- 
ced in  a  much  higher  degree  in  civilized  than  in  savage 
nations,  and  among  persons  liberally  educated  than 
among  boors  and  illiterate  mechanics.  The  man  who 
has  cultivated  any  of  the  fine  arts  has  a  much  quicker 
find  more  exquisite  perception  of  beauty  and  deformity 
in  the  execution  of  that  art,  than  another  of  equal  or 
even  greater  natural  powers,  who  has  but  casually  in- 
spected its  productions.  He  who  has  been  long  accus- 
tomed to  that  decorum  of  manners  which  characterizes 
the  polite  part  of  the  world,  peiceives  almost  instantane- 
ously the  smallest  deviation  from  it,  and  feels  himself  al* 
most  as  much  hurt  by  behavfour  harmless  in  itself,  as  by 
the  grossest  rudeness ;  and  the  man  who  has  long  pro- 
ceeded steadily  in  the  paths  of  virtue,  and  often  painted  ^ 
to  himself  the  deformity  of  vice,  and  the  miseries  of 
which  it  is  productive,  is  more  quickly  alarmed  at  any 
dtviation  from  rectitude,  than  another  who,  though  his 


Kfe  has  been  stained  by^  no  crime,  baa  yet  dwugfit  1 
upon  the  principles  of  virtue  and  consequences  of  vice. 

Every  thing  which  can  be  called  sensibility,  and  is 
not  bom  with  man,  may  be  resolved  into  assoctatlon, 
and  is  to  be  regulated  accordingly ;  for  sensibilities  may 
be  acquired  which  are  inimical  to  happiness  and  to  the 
practice  of  virtue.     The  man  is  not  to  be  envied  wbe 
has  so  accustomed  himself  to  the  forms  of  polite  address 
as  to  be  hurt  by  the  unaffected  language  and  manners  of 
the  honest  peasant,  with  whom  he  may  have  occasion 
to  transact  business }  nor  is  he  likely  to  acquire  much 
useful  knowledge,  who  has  so  sedulously  studied  the 
beauties  of  composition  as  to  be  unable  to  read  withoat 
disgust  a  book  of  science  or  of  history,  of  which  the  sty  la 
comes  not  op  to  his  standard  of  perfection.     That  sen- 
sibility which  we  either  have  from  nature,  or  necessarily 
acquire,  of  the  miseries  of  others,  is  of  the  greatest  use 
when  properly  regulated,  as  it  powerfully  impels  bs 
to  relieve  their  distress  ^  but  if  it  by  any  means  become 
so  exquisite  as  to  make  us  shun  the  sight  of  misery,  it 
counteracts  the  end  for  which  it  was  implanted  in  our 
nature,  and  only  deprives  us  of  happiness,  while  it  con- 
tributes nothing  to  the  good  of  others.     Indeed  there 
is  reason  to  believe  that  all  such  extreme  sensibilities  are 
selfish  affectations,  employed  as  apologies  for  withhold- 
ing from  the  miserable  that  relief  which  it  is  in  our 
power  to  give  ;  for  there  is  not  a  fact  better  established 
in  the  science  of  human  nature,  than  that  passive  per- 
ceptions grow  gradually  weaker  by  repetition,  while 
active  habits  daily  acquire  strength. 

It  is  of  great  importance  to  a  literary  man  to  culti- 
vate his  taste,  because,  it  is  the  source  of  much  elegant 
and  refined  pleasure,  (see  Taste)  ^  hut  there  is  a  de- 
gree of  fastidiousness  which  renders  that  pleasure  impos- 
sible to  be  obtained,  and  is  the  certain  indication  of  ex- 
piring letters.  It  is  necessary  to  submit  to  the  artificial 
roles  of  politeness,  for  they  tend  to  promote  the  peace 
and  harmony  of  society,  and  are  sometimes  a  useful  sub- 
stitute for  moral  virtue  ^  but  he  who  with  respect  to 
them  has  so  much  sensibility  as  to  be  disgusted  with  all 
whose  manners  are  not  equally  polished  with  his  own,  is 
a  very  troublesome  member  of  society.  It  is  every  maa*s 
duty  to  cultivate  his  moral  sensibilities,  so  as  to  make 
them  subservient  to  the  purposes  for  which  they  were 
given  to  him }  but  if  he  either  feel,  or  pretend  to  feel^ 
the  miseries  of  others  to  so  exquisite  a  degree  as  to  be 
unable  to  afford  them  the  relief  which  they  have  a  right 
to  expect,  his  sensibilities  are  of  no  good  tendency. 

That  the  man  of  true  sensibility  has  more  pains  and 
more  pleasures  than  the  callous  wretch,  is  universally  ad- 
mitted, as  well  as  that  bis  enjoyments  and  sufferings  are 
more  exquisite  in  their  kinds  ^  and  as  no  man  lives  for 
himself  alone,  no  man  will  acknowledge  his  want  of 
sensibility,  or  express  a  wish  that  his  heart  were  callous. 
It  is,  however,  a  matter  of  some  moment  to  distinguish 
real  sensibilities  from  ridiculous  affectations^  those  which 
tend  to  increase  the  sum  of  human  happiness  from  such 
as  have  a  contrary  tendency  ^  and  to  cultivate  them  all  in 
such  a  manner  as  to  make  them  answer  the  ends  for 
which  they  were  implanted  in  us  by  the  beneficent  Au- 
thor of  nature.  This  can  be  done  only  by  watching 
over  them  as  over  other  associations,  (see  Metafhtsics, 
N^  98.)  *y  for  excessive  sensibility,  as  it  is  not  the  gift  of 
nature,  is  the  bane  of  human  happiness.  **  Too  mach 
tenderness  (asBousseauweU  observes)  proves  the  bitter- 
est 
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»%ibi!iiy,  csl  curse  instead  of  the  mott  fruitful  blessing  5  vexation 
n^itive.  and  disappointment  arc  its  certain  consequences.  The 
temperature  of  the  air,  the  change  of  the  seasons,  the 
brilliancy  of  the  sun,  or  thickness  of  the  fogs,  are  so 
many  moving  springs  to  the  unhappy  possessor,  and  he 
becomes  the  wanton  sport  of  their  arbitration. 

SENSITIVE-PLANT.  See  Mimosa,  DioN^A,  and 
Hedysarum,  Botany  Index, 

The  sensitive  plants  are  well  known  to  possess  a  kind 
of  motion,  by  which  the  leaves  and  stalks  are  contracted 
and  fail  down  on  being  slightly  touched,  or  shaken  with 
some  degree  of  violence. 

The  contraction  of  the  leaves  and  branches  of  the 
sensitive  plant  when  touched,  is  a  very  singular  pheno- 
menon. Different  hypotheses  have  been  formed  by  bo- 
tanists  in  order  tn  explain  it ;  but  we  are  disposed  to  be- 
lieve that  these  have  generally  been  deduced  rather  from 
analogical  reasoning  than  from  a  collection  of  facts  and 
observations.  We  shall  therefore  give  an  account  of  all 
the  important  fzicts  which  we  have  been  able  to  collect 
upon  this  curious  subject  ^  and  then  draw  such  conclu- 
sions as  obviously  result  from  them,  without,  however, 
attempting  to  support  any  old,  or  to  establish  a  new,  hy- 
pothesis. 

1.  It  is  difficult  to  touch  the  leaf  of  a  healthy  sensi- 
tive plant  so  delicately  that  it  will  not  immediately  col- 
hipse,  the  foliola  or  little  leaves  moving  at  their  base 
till  they  come  into  contact,  and  then  applying  them- 
selves close  together.  If  the  leaf  be  touched  with  a 
tittle  more  force,  the  opposite  leaf  will  exhibit  the  same 
appearance.  If  a  little  more  force  be  applied,  the  par- 
tial footstalks  bend  down  towards  the  common  foot- 
stalk from  which  they  issue,  making  with  it  a  more  acute 
angle  than  before.  If  the  touch  be  more  violent  still, 
all  the  leaves  situated  on  the  same  side  with  the  one 
that  has  been  touched  will  instantly  collapse,  and  the 
partial  footstalk  will  approach  the  common  footstalk  to 
which  it  is  attached,  in  the  same  manner  as  the  partial 
footstalk  of  the  leaf  approaches  the  stem  or  branch 
from  which  it  issues }  so  that  the  whole  plant,  from  ha- 
ving its  branches  extended,  will  immediately  appear 
like  a  weeping  birch. 

2.  These  motions  of  the  plant  are  performed  by  means 
of  three  distinct  and  sensible  articulations.  The  first, 
that  of  the  foliola  or  lobes  to  the  partial  footstalk  ;  the 
second,  that  of  the  partial  footstalk  to  the  common  one  ^ 
tlie  thi;  J,  that  of  the  common  footstalk  to  the  trunk. 
The  primary  motion  of  all  which  is  the  closing  of  the 
leaf  upon  the  partial  footstalk,  which  is  performed  in 
a  similar  manner,  and  by  a  similar  articulation.  Tins, 
however,  is  iruch  less  visible  than  the  others.  These 
motions  are  wholly  independent  on  one  another,  as  may 
be  proved  by  experiment.  It  appears  that  if  the  par- 
tial footstalks  are  moved,  and  collapse  toward  (he  petioii, 
or  these  toward  the  trunk,  the  little  leaves,  whose 
motion  13  usually  primary  to  these,  alionid  be  affected 
also  ;  yet  experiment  proves  that  it  is  possible  to  touch 
the  footstalks  in  such  a  manner  as  to  affect  them  only, 
and  make  them  apply  themselves  to  the  trunk,  while 
the  leaves  feel  nothing  of  the  touch  y  but  this  cannot 
be,  unless  the  footstalks  are*  so  disposed  as  that  they  can 
fail  to  the  trunk,  without  suffering  their  leaves  to  totich 
any  part  of  the  plant  in  their  passage,  because,  if  they 
do,  they  are  immediately  afi'ected. 

3.  Winds  andiieavy  rains  make  the  leaves  of  the  sen- 
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sitive  plant  contract  and  close ;  but  no  such  effect  is  Sensitive. 
produced  from  slight  showers. 

4*  At  night,  or  when  exposed  to  much  cold  in  the 
day,  the  leaves  meet  and  close  in  the  same  manner  ns 
when  touched,  folding  their  upper  surfaces  together, 
and  in  part  over  each  other,  like  scales  or  tiles,  so  as  to 
expose  as  little  as  possible  of  the  upper  surface  to  the 
air.  The  opposite  sides  of  the  leaves  (foliola)  do  not 
come  close  together  in  the  night,  for  when  touched  tlicy 
apply  themselves  closer  together.  Dr  Darwin  kept  a 
sensitive  plant  in  a  dark  place  for  some  hours  after  day- 
break 'y  the  leaves  and  footstalks  were  collapsed  as  in 
its  most  profound  sleeps  and,  on  exposing  it  to  the  light, 
above  20  minutes  passed  before  it  was  expanded. 

5.  In  the  month  of  August,  a  sensitive  plant  was 
carried  in  a  pot  oot  of  its  usual  place  into  a  dark  cave, 
the  ipotion  that  it  received  in  the  carriage  shut  up  its 
leaves,  and  they  did  not  open  till  24  hours  afterwards; 
at  this  time  they  became  moderately  open,  hut  were  af- 
terwards subject  to  no  changes  at  night  or  morning,  but 
remained  three  days  and  nights  with  their  leaves  in  the 
same  moderately  open  state.  At  the  end  of  this  time 
they  were  brought  out  again  into  the  air,  and  there  re-  . 
covered  their  natural  periodical  motions,  shutting  every 
night,  and  opening  every  morning,  as  naturally  and  as 
strongly  as  if  the  plant  had  not  been  in  this  forced  state ; 
and  while  in* the  cave,  it  was  observed  to  be  very  little 
less  affected  with  the  touch  than  when  abroad  in  the 
open  air. 

6.  The  great  heats  of  summer,  when  there  i^  npcn 
sunshine  at  noon,  affect  the  plant  in  some  degree  like 
cold,  causing  it  to  shut  up  its  leaves  a  little,  but  never 
in  any  very  great  degree.  The  plant,  however,  is  least 
of  all  affected  about  nine  o'clock  in  the  morning,  and 
that  is  consequently  the  properest  time  to  make  experi- 
ments on  it.  A  branch  of  the  sensitive  plant  cut  oi^r, 
and  laid  by,  retains  yet  its  property  of  shutting  up  and 
opening  in  the  morning  for  some  days  ;  and  it  holds  it 
longer  if  kept  with  one  end  in  water,  than  if  left  to  drv 
more  suddenly^ 

7.  The  leaves  only  of  the  sensitive  plant  J«but  up  in  the. 
night,  not  the  branches ;  and  if  it  be  touched  at  thl^ 
time,  the  branches  are  affected  in  (he  same  manner  as 
in  the  day,  shutting  up,  or  approaching  to  the  stalk  or 
trunk,  in  the  same  manner,  and  often  with  more  force. 
It  is  of  no  consequence  what  the  substance  is  with  which 
the  plant  is  touched,  it  answers  alike  to  all ;  but  there 
may  be  observed  a  little  spot,  distinguishable  by  its  paler 
colour  in  the  articulations  of  its  leaves,  where  the  great- 
est and  nicest  sensibility  is  evidently  placed. 

8.  Duhamel  having  observed,  about  the  ijlh  of 
September,  in  moderate  weather,  the  natural  motion 
of  a  branch  of  a  sensitive  plant,  remarked,  that  at  nine 
in  the  morning  it  formed  with  the  stem  an  angle  of  ico 
degrees;  at  noon,  112  degrees  ;  at  three  afternoon,  it 
returned  to  100;  and  after  touching  the  branch,  the 
angle  was  reduced  to  90.  Three  quarters  of  an  hour 
after  it  had  mounted  to  1 1 2  *,  and,  at  eight  at  night,  it 
descended  again,  without  being  touched,  to  90.  Thu 
day  after,  in  finer  weather,  the  same  branch,  at  eight 
in  the  morning,  made  aujingleof  135  degrees  with  tin; 
stem  'y  after  being  touched,  the  angle  was  diminished  to 
So'y  an  hour  after,  it.  rose  again  to  135;  being  touch- 
ed a  second  time,  it  descended  again  to  80  \  «itv  ll\<^>&x 
and  a  half  afler^  it.  W\  Vvs^tLVsi  \2^^\  ^^\^^>atev^^ 


SEN 


[ 


Siiisitiv.?.  toiiclied  a  tliird  time,  descended  to  135;  and  remained 
in  th:it  position  till  five  o'clock  in  the  aftemoony  when 
hc'inu:  touciu-d  a  fourth  time  it  fell  to  1 10. 

9.  The  parts  of  the  plants  which  have  collapsed  af* 
tcrwanh  unfold  tiiemselvcs,  and  return  to  their  former 
i::i)an(led  state.  The  time  required  for  that  purpose 
varies,  according  to  the  vigour  of  the  plant^  the  season 
of  the  year,  the  hour  of  the  day,  the  state  of  the  at- 
mosphere. Sometimes  half  an  hour  is  requisite,  some- 
times  only  ten  minutes.  The  order  in  which  the  parts 
recover  tliemi>elves  varies  in  like  manner :.  sometimes  it 
is  the  common  footstalk  ^  sometimes  the  rib  to  which 
the  leaves  arc  attached^  and  sometimes  the  leaves  them- 
.s&lves  are  expanded,  before  the  other  parts  have  made 
any  attempt  to  be  reinstated  in  their  former  position* 

10.  If,  without  shaking  the  other  smaller  leaves,  we 
cut  oiF  the  half  of  a  leaf  or  lobe  belonging  to  the  last 
pair,  at  the  extremity  or  summit  of  a  mng,  the  leaf 
cut,  and  its  antagonist,  that  is  to  say,  the  first  pair, 
begin  to  approach  each  other  ^  then  the  second,  and  so 
on  successively,  till  all  the  lesser  leaves,  or  lobes  of  that 
^ving,  have  collapsed  in  like  manner.  Frequently,  af- 
ter 12  or  15  seconds,  the  lobes  of  the  other  wings, 
which  were  not  immediately  affected  by  the  stroke,  shut; 
ivhilst  the  stalk  and  its  wing,  beginning  at  the  bottom, 
and  proceeding  in  order  to  the  top,  gradually  recover 
themselves.  If,  instead  of  one  of  the  lesser  extreme 
leaves,  we  cut  off  one  belonging  to  the  pair  that  is  next 
the  footstalk,  its  antagonist  shuts,  as  do  the  other  pairs 
successively,  from  the  bottom  to  the  top.  If  all  the 
leaves  of  one  side  of  a  wing  be  cut  off,  the  opposite 
leaves  arc  not  affected,  bnt  remain  exjMtnded.  With 
some  address,  it  is  possible  even  to  cut  off  a  branch 
without  hurting  the  leaves  or  making  them  fall.  The 
common  footstalk  of  the  winged  leaves  being  eut  as 
far  as  three-fourths  of  its  diameter,  all  the  parts  which 
hang  down  collapse,  but  quickly  recover  without  a]>- 
pearing  to  have  suffered  any  considerable  violence  by 
the  shock.  An  incision  being  made  into  one  of  the  prin- 
cipal  branches  to  the  depth  of  one  half  the  diameter, 
the  branches  situated  betwixt  the  section  and  the  root 
will  fall  down^  those  above  the  incision  remain  as  be- 
fore, and  the  lesser  leaves  continue  open  ;  but  this  di- 
rection is  soon  destroyed,  by  cutting  off  one  of  the 
lobes  at  the  extremity,  as  was  observed  above.  Lastly, 
a  whole  wing  being  cut  off  with  precaution  near  its  in- 
sertion into  the  common  footstalk,  the  other  wings  are 
not  affected  by  it,  and  its  own  lobes  do  not  shut*  No 
motion  ensues  from  piercing  the  branch  witl^  a  needle 
or  other  sharp  instrument. 

I  r .  If  the  end  of  one  of  the  leaves  be  bnmed  with 
the  flame  of  a  candle,  or  by  a  burning  glass,  or  by 
touching  it  with  hot  iron,  it  closes  up  in  a  moment,  and 
the  opposite  leaf  does  the  same,  and  after  that  the 
whole  series  of  leaves  on  each  side  of  the  partial  or 
little  footstalk^  then  the  footstalk  itself ;  then  the  branch 
or  common  footstalk  'y  all  do  the  same,  if  the  burning 
has  been  in  a  sufHcient  degree.  This  proves  that  there 
is  a  very  nice  communication  between  all  the  parts  of 
the  plant,  by  means  of  which  the  burning,  which  only 
is  applied  to  the  extremity  of  one  leaf,  diffuses  its  influ- 
ence through  every  part  of  the  shrub.  If  a  drop  of 
aquafortis  be  carefully  laid  upon  a  leaf  of  the  sensitive 
plant,  so  as  not  to  shake  it  in  the  least,  the  leaf  doea^ 
act  begin  to  move  till  the  acrid  liquor  corrodes  the  sub- 
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Stance  oMt ;  bat  at  that  time,  not  only  that  particalar 
leaf,  but  all  the  leaves  placed  on  tl.'j  sajne  footstalk, 
close  themselves  up.     The  vapour  of  burning  sulphur 
has  also  this  effect  on  many  leaves  at  once,  according  as 
they  are  more  or  less  exposed  to  it ;  but  a  bottle  of 
very  acrid    and    sulphureous  spirit  of  vitriol,  placc<l 
under  the  branches  unittopped,  produces  no  such  effect. 
Wetting  the  leaves  with  spirit  of  wine  has  been  observed 
also  to  have  no  efl'ect,  nor  thu  rubbing  oil  of  almoods 
over  them  ;  though  this  last  application  destroys  many 
plants* 

From  the  preceding  experiments  the  following  000^ 
dosions  maybe  fairly  drawn:  i.  The  contractioa  of 
the  parts  of  the  sensitive  plant  is  occasioned  by  nu  exter- 
nal force,  and  the  contraction  is  in  proportion  to  the 
force.  2.  All  bodies  which  can  exert  any  force  affect 
the  sensitive  plant ;  some  by  the  touch  or  by  agitation,, 
as  the  wind,  rain.  Sec. }  some  by  ehemical  influence,  aa 
heat  and  cold.  3.  Touching  or  agitating  the  plant  pro- 
daces  a  greater  effect  than  an  incision  or  catting  off  a 
part,  or  by  applying  heat  or  cold* 

Attempts  have  been  made  to  explain  these  curious 
phenomena.  Dr  Darwin,  in  the  notes  to  his  admired 
poem,  entitled,  T/ie  Botanic  Garden^  lays  it  down  as  a 
principle,  that  **  the  sleep  of  animals,  consi.^ts  in  a  sus- 
pension of  voluntary  motion ;  and  as  vegetables  are  sub- 
ject to  sleep  as  well  as  animaU,  there  is  reason  to  con- 
clude (says  he)  that  the  various  action  of  closing  their 
petals  and  foliage  may  be  justly  ascribed  to  a  voluntary 
power  'y  for  without  the  faculty  of  volition  sleep  would 
not  have  been  necessary  to  them.^*  Whether  this  defi- 
nition of  sleep  when  applied  to  animals  be  just,  we  shall 
not  inquire ;  but  it  is  evident  the  supposed  analogy  be- 
tween the  sleep  of  animals  and  the  sleep  of  plants  has 
led  Dr  Darwin  to  admit  this  astonishing  conclusion,  thai 
plants  have  volition.  As  volition  presupposes  a  mind 
or  soul,  it  were  to  be  wished  that  he  had  given  us  some 
information  concerning  the  nature  of  a  vegetable  soul, 
which  can  think  and  will.  We  suspect,  however,  that 
this  vegetable  soul  will  turn  out  to  be  a  mere  mechani- 
cal or  cliemical  one ;  for  it  is  affected  by  external  forces 
uniformly  in  the  same  way,  its  volition  is  merely  passive, 
and  never  makes  any  successful  resistance  against  those 
causes  by  which  it  is  influenced.  All  this  is  a  mere 
abuse  of  words.  The  sleep  of  plants  is  a  metaphorical 
expression,  and  has  not  the  least  resemblance  to  the 
sleep  of  animals*  Plants  are  said  to  sleep  when  the 
flowers  or  leaves  are  contracted  or  folded  together^  but 
we  never  heard  that  there  is  any  similar  cootractioo  in 
tlie  body  of  an  animal  during  sleep. 

The  fibres  of  vegetables  have  been  compared  with 
the  muscles  of  animals,  and  the  motions  cf  the  sensitive 
plant  have  been  supposed  the  same  with  muscular  motion. 
Between  the  fibres  of  vegetables  and  the  muscles  of  ani- 
mals, however,  there  is  not  the  least  similarity.  If  muscles 
be  cut  through,  so  as  to  lie  separated  from  the  joints 
to  which  they  are  attached,  their  powers  are  eompletely 
destroyed  ^  bat  this  is  not  the  case  witli  vegetable  fibres* 
The  following  very  ingenious  experiment^  which  was 
communicated  to  ns  by  a  respectable  member  of  the 
University  of  Edinburgh,  is  decisive  on  this  subjecL 
He  selected  a  growing  poppy  at  that  period  of  its 
growth,  before  unfolding,  when  the  head  and  ueok  are 
bent  down  almost  double.  He  eat  the  stalk  where  it 
was  oarved  half  through  oa  the  under  side,  and  half 
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tbrougfa  at  a  small  distance  on  the  upper  side,  and  half 
through  in  the  middle  point  between  the  two  sections, 
so  that  the  ends  of  the  fibres  were  separated  from  the 
stalk.  Notwithstanding  these  several  cuttings  on  the 
neck,  the  po|^py  raised  its  head,  and  assumed  a  more 
erect  position.  There  is,  therefore,  k  complete  distinc- 
tion between  muscular  motion  and  the  motions  of  a 
plant,  for  no  motion  can  take  place  in  the  limb  of  an 
animal  when  the  muscles  of  that  limb  are  cut. 

In  fine,  we  look  upon  all  attempts  to  explain  the 
motions  of  plants  as  absurd,  and  all  reasoning  from  sup- 
posed analogy  between  animals  and  vegetables  as  the 
source  of  wild  conjecture,  and  not  of  sound  philosophy. 
We  view  the  contraction  and  expansion  of  the  sensitive 
plant  in  the  same  light  as  we  do  gravitation,  chemical 
attraction,  electricitv,  and  magnetism,  as  a  singular  fact, 
tlie  circumstances  of  which  we  may  be  fully  acquainted 
with,  but  must  despair  of  understanding  its  cause. 

Wliat  has  been  said  under  this  article  chiefly  refers 
to  the  mimosa  sensttiva  and  pudica.  For  a  full  account 
of  the  motions  of  vegetables  in  general,  see  Vegetable 
Motion^  under  the  article  Motion. 

SENTENCE,  in  Law^  a  judgment  passed  in  court 
by  the  judge  in  some  process,  either  civil  or  criminal. 
See  Judgment. 

Sentence,  in  Grammar^  denotes  a  period,  or  a  set 
of  words  comprehending  some  perfect  sense  or  senti- 
ment of  the  mind.  The  business  of  pointing  is  to  di- 
stinguish the  several,  parts  and  members  of  sentences,  so 
as  to  render  the  sense  thereof  as  clear,  distinct,  and  full 
as  possible.     See  Punctuation. 

In  every  sentence  there  are  two  parts  necessarily  re- 
qnired  ^  a  noun  for  the  subject,  and  a  definite  verb : 
whatever  is  found  more  than  these  two,  aflfects  one  of 
them,  either  immediately,  or  by  the  intervention  of  some 
other,  whereby  the  first  is  affected. 

Again,  every  sentence  is  either  simple  or  compound : 
a  simple  sentence  is  that  consisting  of  one  single  sub- 
ject, and  one  finite  verb.— A  compound  sentence  con- 
tains several  subjects  and  finite  verbs,  either  expressly 
or  implicitly. 

A  simple  sentence  needs  no  point  or  distinction;  only 
a  period  to  close  it:  as,  **  A  good  man  loves  virtue 
for  itself.*^— -In  such  a  sentence,  the  several  adjuncts  af- 
fect either  the  Subject  or  the  verb  in  a  different  man- 
ner. Thus  the  word  good  expresses  the  quality  of  the 
subject,  virtue  the  object  of  the  action,  Bndjor  itself 
the  end  thereof. — Now  none  of  these  adjuncts  can  be 
separated  from  the  rest  of  the  sentence :  for  if  one  be, 
why  should  not  all  the  rest  ?  and  if  all  be,  the  sentence 
will  be  minced  into  almost  as  many  parts  as  there  are 
words. 

But  if  several  adjnncts  be  attributed  in  the  same  man- 
ner either  to  the  subject  or  the  verb,  the  sentence  be- 
comes compound,  and  is  to  be  divided  into  parts. 

In  every  compound  sentence,  as  many  subjects,  or  as 
many  finite  verbs  as  there  are,  either  expressly  or  im- 
plied, so  many  distinctions  may  there  be.  Thus,  ^'  My 
hopes,  fears,  joys,  pains,  all  centre  in  you.^*  And  thus 
Catilina  abiit^  excessit^  evasit^  mijvtV.— -The  reason  of 
which  pointing  is  obvious  j  for  as  many  subjects  or  fi- 
nite verbs  as  there  are  in  a  sentence,  so  many  members 
does  it  realty  contain.  Whenever,  therefore,  there  oc- 
tmr  nkore  nouns  than  verbs,  or  contrariwise,  they  are 
to  be  conceived  as  equal.     Since,  as  every  subject  re- 
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quires  its  verbs,  so  every  verb  requires  its  subject,  where-  Sc 
with  it  may  agree :  excepting,  perhaps,  in  some  figu- 
rative expressions. 

SENTICOSJE  (from  sentis,  a  "  briar  or  bramble")^ 
the  name  of  the  35th  order  in  Linnseus^s  fragments  of 
a  natural  method,  consisting  of  rose,  bramble,  and  othci- 
plants,  which  resemble  them  in  port  and  external  struc- 
ture.    See  Botany,  Natural  Met/tod. 

SENTIMENT,  according  to  Lord  Kames,  is  a  term 
appropriated  to  such  thoughts  as  are  prompted  by  pas- 
sion. It  differs  from  a  perception  ^  for  a  perception 
signifies  the  act  by  which  we  become  conscious  of  ex- 
ternal objects.  It  differs  from  consciousness  of  an  inter- 
nal action,  such  as  thinking,  suspending  thought,  inclin- 
ing, resolving,  willing,  &c.  And  it  differs  from  the 
conception  of  a  relation  among  objects  ^  a  conception  of 
that  kind  being  termed  opinion* 

SENTIMENTS,  in  Poetry.  To  talk  in  the  lan- 
guage of  music,  each  passion  has  a  certain  tone,  to 
which  every  sentiment  proceeding  from  it  ought  to  be 
tuned  witljL  the  greatest  accuracy :  which  is  no  easy 
work,  especially  where  such  harmony  ought  to  be  sup- 
ported during  the  course  of  a  long  theatrical  representa- 
tion. In  order  to  reach  such  delicacy  of  execution,  it 
is  necessary  that  a  writer  assume  the  precise  character 
and  passion  of  the  personage  represented;  which  requires 
an  uncommon  genius.  But  it  is  the  only  diiSculty;  for 
the  writer,  who,  annihilating  himself,  can  thus  become 
another  person,  need  be  in  no  pain  about  the  sentimeiUs 
that  belong  to  the  assumed  character :  these  will  flow 
without  the  least  study,  or  even  preconception }  and 
will  frequently  be  as  delightfully  new  to  himself  as  to 
his  reader.  But  if  a  lively  picture  even  of  a  single 
emotion  require  an  effort  of  genius,  how  much  greater 
the  effort  to  compose  a  passionate  dialogue  with  as  many 
different  tones  of  passion  as  there  are  speakers  ?  With 
^hat  ductility  of  feeling  must  that  writer  be  endued, 
who  approaches  perfection  in  such  a  work ;  when  it  la 
necessai-y  to  assuipe  different  and  even  opposite  charac' 
ters  and  passions  in  the  quickest  succession  ?  Yet  this 
work,  difficult  as  it  is,  yields  to  that  of  composing  a 
dialogue  in  genteel  comedy,  exhibiting  characters  with- 
out passion.  The  reason  is,  that  the  different  tones  of 
character  are  more  delicate,  and  less  in  sight,  than  those 
of  passion  ;  and,  accordingly,  many  writers,  who  have 
no  genius  for  drawing  characters,  make  a  shift  to  re- 
present, tolerably  well,  an  ordinary  passion  in  its  simple 
movements.  But  of  all  works  of  this  kind,  what  is 
truly  the  most  difficult,  is  a  characteristical  dialogue 
upon  any  philosophical  subject  ^  to  interweave  charac- 
ters with  reasoning,  by  suiting  to  the  character  of  each 
speaker  a  peculiarity  not  only  of  thought  but  of  expres- 
sion, requires  the  perfection  of  genius,  taste,  and  judge- 
ment. 

How  difficult  dialogue-writing  is,  will  be  evident, 
even  without  reasoning,  from  the  miserable  compositions 
of  that  kind  found  without  number  in  all  languages. 
The  art  of  mimicking  any  singularity  in  gesture  or  in 
voice,  is  a  rare  talent,  though  directed  by  sight  and 
hearing,  the  acutest  and  most  lively  of  om*  external 
senses :  how  much  more  rare  must  that  talent,  of  imitat- 
ing characters  and  internal  emotions,  tracing  all  their 
different  tints,  and  representing  them  in  a  lively  manner 
by  natural  sentiments  properly  expressed  ?  The  trud\v&^ 
snch  execution  is  too  d^\\ca.\<&  W  ^xi  ^x^vct»R^  ^\Lvck^\ 
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Sentiments,  and  for  that  reason  the  bulk  of  writers,  instead  of  ex- 
pressing a  passion  as  one  does  vflio  feels  it,  content 
themselves  with  describing  it  in  the  language  of  a  spec- 
tator. To  awake  passion  by  an  Internal  eflfort  merely, 
without  any  external  cause,  requires  great  sensibility ; 
and  yet  that  operation  is  necessary,  not  less  to  the  wri- 
ter than  to  the  actor  ^  because  none  but  those  who  ac- 
'tually  feel  a  passion  can  represent  it  to  the  life.  The 
writer^H  part  is  the  more  complicated  :  he  must  add 
composition  to  passion  :  and  must,  in  the  quickest  suc- 
cession, adopt  every  diflferent  character.  But  a  very 
humble  flight  of  imagination  may  serve  to  convert  a 
writer  into  a  spectator,  so  as  to  figure,  in  some  obscure 
mannei^,  an  action  as  passing  in  his  sight  and  hearing. 
In  that  figured  situation,  being  led  naturally  to  write 
like  a  spectator,  he  entertains  his  readers  with  his  own 
reflections,  with  cool  description,  and  florid  declama- 
tion 'j  instead  of  making  them  eye-witnesses,  as  it  were, 
to  a  real  event,  and  to  every  movement  of  genuine  pas- 
sion. Thus  most  of  our  plays  appear  to  be  cast  in  the 
Knme  mould  ;  pei^sonages  without  character,  the  mere 
outlines  of  passion,  a  tiresome  monotony,  and  a  pomp- 
ous declamatory  style. 

This  descriptive  manner  of  representing  passion  is  a 
very  cold  entertainment ;  our  sympathy  is  not  raised 
by  description  ;  we  must  first  be  lulled  into  a  dream  of 
reality,  and  every  thing  must  appear  as  passing  in  our 
Might.  Unhappy  is  the  player  of  genius  who  acts  a  part 
in  what  may  be  termed  a  descriptive  tragedy  ;  after  as- 
suming the  very  passion  that  is  to  be  represented,  bow 
is  he  cramped  in  action,  when  he  must  utter,  not  the 
sentiments  of  the  passion  he  feels,  but  a  cold  description 
in  the  language  of  a  bystander  P  It  is  that  imperfec- 
tion, undoubtedly,  in  the  bulk  of  our  plays,  which  con- 
fines our  stage  almost  entirely  to  Shakespeare,  notwith- 
standing his  many  irregularities.  In  our  late  English 
tragedies,  we  sometimes  find  sentiments  tolerably  well 
adapted  to  a  plain  passion  :  but  we  must  not  in  any  of 
them  expect  a  sentiment  expressive  of  character  :  and, 
upon  that  very  account,  our  late  performances  of  the 
dramatic  kind  are  for  the  most  part  intolerably  in- 
sipid. 

But  it  may  be  proper  to  illustrate  this  subject  by  ex- 
amples. The  first  example  shall  be  of  sentiments  that 
appear  the  legitimate  offspring  of  passion  ^  to  which 
shall  be  opposed  what  are  descriptive  only,  and  illegiti- 
mate ^  and  in  making  this  comparison,  the  instances  shall 
be  borrowed  from  Shakespeare  and  Comeille,  who  for 
genius  in  dramatic  composition  stand  uppermost  in  the 
rolls  of  fame. 

I.  Shakespeare  shall  furnish  the  first  example,  being 
of  sentiments  dictated  by  a  violent  and  perturbed  pas- 
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sion : 


Lear,' 


Filial  ingratitude ! 


If  it  not  as  if  this  mouth  should  tear  this  hand 
For  lifting  food  toU  ? — But  I'll  pnnish  home  \ 
No,  I  will  weep  no  more.— In  such  a  night, 
To  shut  me  out !— Pour  on,  I  will  endure. 
In  such  a  night  as  this  !  O  Regan,  Gonerill, 
Your  old  kind  father,  whose  frank  heart  gave  all— 
O  !  that  way  madness  lies  ^  let  me  shun  that  \ 
No  more  of  that. 

Kent.  Good,  my  lord,  enter  here. 

Lear*  Prithee,  go  in  thyself,  eeek  thine  own  ease. 


This  tempest  will  not  give  me  leave  to  pondei* 
On  things  would  hurt  me  more  :— -but  Fll  go  in  ; 
In,  boy,  go  first.     You  houseless  poverty 
Nay,  get  thee  in ;  PlI  pray,  and  then  Pi!  sleep 
Popr  naked  wretches,  wheresoever  you  are. 
That  bide  the  pelting  of  this  pitiless  storm  ! 
How  shall  your  houseless  heads,  and  anfed  sides, 
Your  loopM  and  windowM  raggedness,  defend  you 
From  seasons  such  as  these  !         O  I  have  taVn 
Too  little  care  of  this  !  take  physic,  Pomp  \ 
Expose  thyself  to  feel  what  wretches  feel, 
That  thou  may'st  shake  tlie  superflux  to  them. 
And  show  the  hcav^is  more  just. 

King  Lear^  act  lii.  sc.  5. 

^Vith  regard  to  the  French  author,  truth  obliges  os 
to  acknowledge,  that  he  describes  in  the  style  of  a  spec- 
tator, instead  of  expressing  passion  like  one  who  feels 
it  ^  which  naturally  betrays  him  into  a  tiresome  moao- 
tony,  and  a  pompous  declamatory  style.  It  is  scaxcely 
necessary  to  give  examples,  for  he  never  varies  from  that 
tone.  We  shall,  however,  take  two  (passages  at  a  ven- 
ture, in  order  to  be  confronted  with  those  transcribed 
above.  In  the  tragedy  of  Cinna,  after  the  conspiracy 
was  discovered,  i^milia,  having  nothing  in  view  but 
racks  and  death  to  herself  and  her  lover,  receives  a  par- 
don from  Augustus,  attended  with  the  brightest  circum- 
stances of  maguaniniity  and  tenderness.  This  is  a  lucky 
situation  for  representing  the  passions  of  surprise  and  gra- 
titude in  their  dilFerent  stages,  which  seem  naturally  to 
be  what  follow.  These  passions,  raised  at  once  to  the 
utmost  pitch,  and  being  at  first  too  big  for  utterance, 
must,  for  some  moments,  be  expressed  by  violent  ges- 
tures only :  so  soon  as  there  is  vent  for  words,  the  first 
expressions  aie  broken  and  interrupted :  at  last,  we 
ought  to  expect  a  tide  of  intermingled  sentiments,  oc- 
casioned by  the  fluctuation  of  the  mind  between  the 
two  passions.  Emilia  is  made  to  behave  in  a  very  dif- 
ferent manner:  with  extreme  coolness  she  describe  her 
own  situation,  as  if  she  were  merely  a  spectator  \  or 
rather  the  poet  takes  the  task  off  her  hands  : 

Et  je  me  rends.  Seigneur,  a  ces  haotes  bont^  : 

Je  recouvre  la  vue  aupres  de  leurs  clart^. 

Je  connois  mon  forfait  qui  me  semhloit  justice  ^ 

£t  ce  que  n^avoit  p(i  la  terreur  du  supplice, 

Je  sens  naitre  en  mon  ame  un  repentir  puissant, 

Et  mon  coeur  en  secret  me  dit,  qu^il  y  consent* 

Ijc  ciel  a  resolu  votre  grandeur  supreme  ; 

Et  pour  preuvc.  Seigneur,  je  o'en  veux  que  nioi-m^aic. 

J^ose  avec  vanit6  me  donner  cet  ^clat, 

Puisqu^il  change  mon  coeur,  qu^il  vent  changer  T^tat* 

Ma  haine  va  mourir,  que  j'ai  crue  immortelle  \ 

Elle  est  morte,  et  ce  coeur  devient  sujet  fidele  ) 

Et  prenant  d^sormais  cette  haine  en  horreur, 

L^ardeur  de  vous  servir  succede  A  sa  fureur. 

Act  ▼•  sc.  3. 

So  much  in  general  on  the  genuine  sentiments  of  pas- 
sion. We  proceed  to  particular  observations.  And, 
first,  passions  seldom  continue  uniform  any  considerable 
time :  they  generally  fluctuate,  swelling  and  subsiding 
by  turns,  often  in  a  quick  succession  \  and  the  seoti- 
roents  cannot  be  just  unless  they  correspond  to  such  flue- 
tudtion.  Accordingly,  a  climax  never  shows  better 
than  in  expressing  a  swelling  passion :  the  following 
passages  may  suffice  for  an  illustration* 


ScntiKiti. 


iihncnu.     Almeria. 


E    N 

>Iiow  ba£t  thou  cliarmM 


[    157   I 


SEN 


Tlie  ivtldness  of  the  waves  and  rocks  to  this ; 
That  thus  rtlentiog  tbey  have  giv'n  thee  back 
To  earth,  to  light  and  life,  to  love  and  me  P 

Mourning  Bride ^  act  i.  sc.  7. 

I  would  not  be  the  villain  that  thou  think^iit 
For  the  whole  space  that^s  in  the  tyrant^s  grasp, 
And  the  rich  earth  to  boot. 

Macbetlij  act  iv.  sc*  4. 

The  following  passage  expresses  Unely  the  progress 
of  conviction. 

Let  me  not  stir,  nor  breathe,  lest  I  dissolve 
That  tender,  lovely  form,  of  painted  air, 
So  like  Almeria.     Ua !  it  sinks,  it  falls  \ 
V\\  catch  it  e*er  it  goes,  and  grasp  her  shade. 
'TIS  life  !  *tis  warm  !  'tis  she  !  His  she  herself ! 
It  Is  Almcrla !  'tis,  it  is  my  wife ! 

Mourning  Bride^  act  11.  sc.  6. 

In  the  progress  of  thoaght  our  resolutions  become 
more  vigorous  as  well  as  our  passions. 

If  ever  I  do  yield  or  give  consent. 
By  any  action,  word,  or  thought,  to  wed 
Another  lord  \  may  then  just  heav'n  show'r  down,  &c« 

Mourning  Bride^  act  i.  8c.  1 . 

And  this  leads  to  a  second  observation,  Tliat  the  dif- 
ferent stages  of  a  passion,  and  its  diftVrent  directions, 
from  birth  to  extinction,  must  be  carefully  represented 
In  their  order;  because  otherwise  the  sentiments,  by 
being  misplaced,  will  appear  forced  and  unnaturaL— 
Resentment,  for  example,  when  provoked  by  an  atro- 
ciout  injury,  discharges  itself  first  upon  the  author :  sen- 
timents therefore  of  revenge  come  always  first,  and  must 
in  some  measure  be  exhausted  before  the  person  injured 
think  of  grieving  for  himself.  In  the  Ciil  of  Corneille, 
Don  Diegue  having  been  affronted  in  a  cruel  manner, 
expresses  scarcely  any  sentiment  of  revenge,  but  is  to- 
tally occupied  in  contemplating  the  low  situation  to 
which  he  is  reduced  by  the  a£front : 

O  rage  !  6  desespoir !  6  vieillesse  ennemie  ! 
N'ai-je  done  tant  vecu  que  pour  cette  infamie  ? 
£t  ne  Buis-je  blanch!  dans  les  travaux  guerriers. 
Que  pour  voir  en  un  jour  fletrit  tant  de  lauriers  ? 
Mon  bras,  qu'avec  respect  tout  TEspagne  admire. 
Mod  bras  qui  tant  de  fois  a  sauv^  cet  empire, 
Tant  de  fois  a&rmi  le  tr6ne  de  son  roi, 
Trabit  done  ma  querelle,  et  ne  fait  rien  pour  moi ! 
O  cruel  souvenir  de  ma  gloire  pass6 ! 
Oeavre  de  tant  de  jours  en  un  jour  eflac^e ! 
Nouvelle  dignit^  fatale  ^  mon  bonlieur  I 
Precipice  €\ev6  d'ou  tombe  mon  honneur ! 
Faut-il  de  votre  ^clat  voir  trlompher  le  comte, 
£t  mourir  sans  vengeance,  ou  vivre  dans  la  honte  ? 
Comte,  sols  de  moii  prince  ^  present  gouvemeur, 
Ce  haut  rang  u'admet  point  un  bom  me  sans  honneur  ^ 
£t  ton  jaloiix  orgueil  par  cet  affront  insigne, 
Malgr^  le  choiz  du  roi,  m'en  a  sik  rendre  indigne. 
£t  toi,  de  mes  exploits  glorieux  instrument, 
Mais  d'un  corps  tout  de  glace  inutile  ornement, 
Fer  jadis  tant  i  craindre,  et  qui  dans  cette  offense, 
M^as  sen'i  de  parade,  et  non  pas  de  defense, 


Va,  quitte  desormais  le  dernier  des  humains, 
Fasse  pour  me  venger  en  de  me  i  I  leu  res  mains. 

Lt€  Cid^  act  i.  sc.  7. 

These  sentiments  are  certainly  not  the  first  that  are 
suggested  by  the  passion  of  resentment.  As  the  first 
movements  of  resentment  are  always  directed  to  its  ob- 
ject, the  very  same  is  the  case  of  grief.  Yet  with  rela-, 
tion  to  the  sudden  and  severe  distemper  that  seized 
Alexander  bathing  in  the  river  Cydnus,  Quintus  Cur- 
tius  describes  the  first  emotions  of  the  army  as  directed 
to  themselves,  lamenting  that  they  were  left  without  a 
leader,  far  from  home,  and  had  scarce  any  hopes  of  re- 
turning in  safety :  their  king's  distress,  which  must  na- 
turally have  been  their  first  concern,  occupies  them  but 
in  the  second  place  according  to  that  author.  In  the 
Aminta  of  Tasso,  Sylvia,  upon  a  report  of  her  lover's 
death,  which  she  believed  certain,  instead  of  bemoaning 
the  loss  of  her  beloved,  turns  her  thoughts  upon  herself,  ^ 
and  wonders  her  heart  does  not  break : 


S^ntinicnt!:. 


Ohime,  ben  son  dl  sasso, 

Pol  che  questa  novella  non  ni'ucclde. 


Act  iv.  sc.  2. 


In  the  tragedy  of  Jane  Shore,  Alicia,  in  the  full  pur-' 
]Mise  of  destroying  her  rival,  has  the  following  reflec- 
tion: 

O  Jealousy  !  thou  bane  of  pleasing  friendship, 

Thou  worst  invader  of  our  tender  bosoms  \ 

How  does  thy  rancour  poison  all  our  softness, 

And  turn  our  gentle  nature  into  bitterness  ! 

See  where  she  comes !  Once  my  heart's  dearest  blessing. 

Now  my  cbang'd  eyes  are  blasted  with  her  beauty. 

Loathe  that  known  face,  and  sicken  to  behold  her. 

Act  iii.  sc.  I. 

These  are  the  reflections  of  a  cool  spectator.   A  passion, 
while  it  has  the  ascendant,  and  is  freely  Indulged,  sug- 
gests not  to  the  person  who  feels  it  any  sentiment  to  its- 
own  prejudice :  reflections  like  the  foregoing  occur  not 
readily  till  the  passion  has  spent  Its  vigour. 

A  persoa  sometimes  is  agitated  at  once  by  different 
passions  \  and  the  mind  in  that  case,  vibrating  like  a 
pendulum,  vents  itself  in  sentiments  that  partake  of  the 
same  vibration.     This  we  give  as  a  third  observation : 

Qjueen,  Would  I  had  never  trod  this  English  earth,* 
Or  felt  the  flatteries  that  grow  upon  it ! 
Ye've  angels  faces,  but  heav'n  knows  your  hearts. 
What  shall  become  of  roe  now  ?  wretched  lady ! 
X  am  the  most  unhappy  woman  living. 
Alas  !  poor  wenches,  where  are  now  your  fortunes  ? 

[To  her  women, 
Shipwreck'd  upon  a  kingdom,  where  no  pity. 
No  friends,  no  hope,  no  kindred,  weep  for  me : 
Almost  no  grave  allow'd  me. 

Henry  VIIL  act  ill.  sc.  i» 

OtheUo.   Oh  devil,  devil ! 
If  that  the  earth  could  teem  with  woman's  tears,    ^ 
Each  drop  the  falls  would  prove  a  crocodile. 
Out  of  my  sight ! 

Desdemona.  I  will  not  stay  t'ofiend  you.       [Going.- 

Lodovico.  Truly,  an  obedient  lady : 
I'do  beseech  your  lordship,  call  her  b«ck« 

OtJL  Mistxe 
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Seniiments. 

' M ' 


Des,  My  lord. 

Ot/i.  TVbat  would  you  with  her,  Sir? 

Lod,  Who,  I,  my  lord  ? 

Ot/i,  Ay ',  you  did  wish  that  [  would  make  her  toro. 
Sir,  she  can  turn  and  turn,  and  yet  go  on  ^ 
And  turn  again.     And  she  can  weep,  Sir,  weep} 
And  she^s  obedient :  as  you  say,  obedient : 
Very  obedient — proceed  you  in  your  tears- 
Concerning  this,  Sir,— oh  well  painted  passion  !— 
I  am  commanded  home— get  you  away, 
V\\  send  for  you  anon — Sir,  I  obey  the  mandate, 
And  will  return  to  Venice.         Hence,  avaunt ! 

[^Exit  Desdemoaa* 
OlhcUoy  act  iv.  sc.  6. 


JEmilia,  Oh  !  my  good  lord,  I  would  speak  a  word 
with  you. 

OtheUo.  Yes,  'tis  iEmilia— By  and  by.— Slie's  dead. 
'Tis  like  she  comes  to  speak  of  Cassio^s  death  \ 
The  noise  was  high. — Ha  !  no  more  moviog  f 
Still  as  the  grave.     Shall  she  come  in?  wer't  good  ? 
I  shink  she  stirs  again — ^No — what's  the  best  ? 
If  she  come  in,  sheMl,  sure,  speak  to  my  wife  : 
My  wife  \  my  wife  !  what  wife  ?  I  have  no  wife  \ 
Oh  insupportable  1  oh  heavy  hour  ! 

OtheUo^  act  ▼•  sc  7* 

A  fourth  observation  is.  That  nature,  which  gave  ns 
passions,  and  made  them  extremely  beneficial  when  mo- 
derate, intended  undoubtedly  that  they  should  be  sub- 
jected to  the  government  of  reason  and  conscience.  It 
is  therefore  against  the  order  of  nature,  that  passion  in 
any  case  should  take  the  lead  in  contradiction  to  reason 
and  conscience  :  such  a  state  of  mind  is  a  sort  of  anarchy 
which  every  one  is  ashamed  of,  and  endeavours  to  hide 
or  dissemble.  Even  love,  however  laudable,  is  attended 
with  a  conscious  shame  when  it  becomes  immoderate : 
it  is  covered  from  the  world,  and  disclosed  only  to  the 
beloved  object : 

Et  que  I'amour  souvent  de  remors  combattu 
Paroisse  une  foiblesse,  et  non  une  vertu. 

BoiLEAU,  PArL  Poet,  chant,  iii,  1.  loi* 

O,  they  love  least  that  let  men  know  they  love. 

Two  Gentlemen  of  Verona^  act  i.  sc  3. 

Hence  a  capital  rule  in  the  representation  of  immoderate 
passions,  that  they  ought  to  be  hid  or  dissembled  as  much 
as  possible.  And  this  holds  in  an  especial  manner  with 
respect  to  criminal  passions :  one  never  counsels  the  com- 
mission of  a  crime  in  plain  terms  *,  guilt  must  not  appear 
in  its  native  colours,  even  in  thought  ^  the  proposal  must 
be  made  by  hints,  and  by  representing  the  action  in  some 
favourable  light.  Of  the  propriety  of  sentiment  upon 
such  an  occasion,  Shakespeare,  in  the  Tempest^  has 
given  us  a  beautiful  example,  in  a  speech  by  the  usurp- 
ing duke  of  Milan,  advising  Sebastian  to  murder  his 
brother  the  king  of  Naples  : 

Aiftomo.        ■■  What  might, 

Worthy  Sebastian, — O,  what  might— no  morr • 
And  yet,  methinks,  I  see  it  in  thy  face 
What  thou  shouldst  be :  the  occasion  speaks  thee,  sind 
My  strong  imagination  sees  a  crown 
Dropping  upon  thy  head.  Act  iu  sc  2. 

A  picture  of  this  kind,  perhaps  still  finer,  is  exhibited 
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in  King  /oAn,  where  that  tyrant  solicits  (act  iii.  ic  5.) 
Hubert  to  murder  the  young  prince  Arthur ;  bat  it  is 
too  long  to  be  inserted  here. 

II.  As  things  are  best  illustrated  by  tbeir  contraries, 
we  proceed  to  faulty  seotiments,  disdaining  to  be  in- 
debted for  examples  to  any  hut  the  most  approved  au- 
thors. The  first  class  shall  consist  of  sentiments  that  ac- 
cord not  with  tho  passion  ;  or,  in  other  words,  senti- 
ments that  the  passion  does  not  naturally  sujrgest.  In 
the  second  class  shall  be  arranged  sentiments  that  may  be- 
long to  an  ordinary  passion,  but  unsuitable  to  it  as  tine- 
tored  by  a  singular  character.  Thoughts  that  properly 
are  not  sentiments,  but  rather  descriptions,  make  a 
third.  Sentiments  that  belong  to  the  passion  repre- 
sented, but  are  faulty  as  being  introduced  too  early  or 
too  late,  make  a  fourth.  Vicious  sentiments  expostrd 
in  their  native  dress,  instead  of  being  concealed  or  dis- 
guised, make  a  fifth.  And  in  the  last  class  shall  be  col- 
lected sentiments  suited  to  no  character  nor  passion,  and 
therefore  unnatural. 


ScBtiana 


The  Jlrst  class  contains  faulty  sentiments  of  various 
kinds,  which  we  shall  endeavour  to  distinguish  from  each 
other. 

I.  Of  sentiments  that  are  faulty  by  being  above  the 
tone  of  the  passion,  the  following  may  serve  as  an  ex- 
ample : 


Otheih. 


•O  my  souPs  joy  ! 


If  after  every  tempest  come  such  calnw, 

May  the  winds  blow  till  they  have  wakenM  death : 

And  let  the  labouring  bark  climb  hills  of  seas 

Olympus  high,  and  duck  again  as  low 

As  hell's  from  heaven  ?  Othello^  act  ii.  sc.  6. 

This  sentiment  may  be  suggested  by  violent  and  in- 
flamed passion }  but  is  not  suited  to  the  satisfaction  how- 
ever great,  that  one  feels  upon  escaping  danger. 

2.  Instance  of  sentiments  below  the  tone  of  the  pas- 
sion. Ptolemy,  by  putting  Fompcy  to  death,  having 
incurred  the  displeasure  of  Ccusar,  was  in  the  ntmost 
dread  of  being  dethroned  :  in  that  agitating  sitaation, 
Comeille  makes  him  otter  a  speech  lull  of  cool  reflec- 
tion, that  is  in  no  degree  expressive  of  the  passion. 

Ah  !  si  je  t^avois  crik,  je  n'aurois  pas  de  maitre, 
Je  serois  dans  le  tr6ne  ou  le  ciel  m'a  fait  naitre  ^ 
Mais  c'est  une  imprudence  assez  cororouoe  aux  rois, 
D'^couter  trop  d'avis,  et  se  trompcr  au  choix. 
Le  Destin  les  aveugle  au  bord  du  precipice, 
Ou  si  quelque  lumiere  en  leur  ame  se  glisse, 
Cette  fausse  clart^  dont  il  les  eblouit, 
Le  plonge  dans  une  gouQre,  et  puis  s'evanouit. 

La  Mort  de  Fomp/e^  act  iv«  so.  I. 

3.  Sentiments  that  agree  not  with  the  tone  of  the 
passion  ^  as  where  a  pleasant  sentiment  is  grafted  npon 
a  painful  passion,  or  the  contrary.  In  the  following 
instances,  the  sentiments  are  too  gay  for  a  serious  pas* 
siou  : 

No  happier  task  these  faded  eyes  pursue ) 
To  read  and  weep  is  all  they  now  can  do. 

E/oisa  to  Abelord^  1.  47. 

Again  j 

Heaven  first  taught  letters  for  some  wretches  aid. 
Some  banishM  lover,  or  some  captive  maid : 

ThcT 
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itimcBU      They  live,  tliey  speak,  they  breathe  what  love  inspires^ 
Warm  from  the  soul,  and  faithful  to  its  fires  ^ 
The  virgin's  wish  without  her  fears  impart, 
Excuse  ttie  hlush,  anil  pour  out  all  the  heart  ^ 
Speed  the  soft  intercourse  from  soul  to  soul, 
And  waft  a  sigh  from  Indus  to  the  pole. 

Eloisa  to  Ahelard^  1*  5^ 

These  thougbtt  are  pretty:  they  suit  Pope,  but  not 
Eloisa. 

Satan,  enraged  by  a  threatening  of  the  angel  Gabriel, 
answers  thus : 

Then  when  I  am  thy  captive,  talk  of  chains, 

Proud  limitary  cherub  *,  bat  ere  then 

Far  heavier  load  thyself  expect  to  feel 

From  my  prevailing  arm,  though  heaven's  King 

Ride  on  thy  wiugs^  and  thou  with  thy  compeers, 

UsM  to  the  yoke,  draw'st  his  triumphant  wheeU' 

In  progress  thro'  tho  road  of  heav'n  star  pov*d* 

Paradise  Lost^  book  iv« 

The  concluding  epithet  forms  a  grand  and  delightful 
image,  which  cannot  be  the  genuine  ofispring  of  rage. 

4.  Sentiments  too  artificial  for  a  serious  passion* 
The  first  example  is  a  speech  of  Percy  expiring. 

O,  Harry,  thou  hast  robb'd  me  of  my  growth : 

I  better  brook  the  loss  of  brittle  life, 

Than  those  proud  titles  thou  hast  won  of  me : 

They  wound  my  thoughts  worse  than  thy  sword  my 

flesh. 
But  thought's  the  slave  of  life,  and  life  time's  fool  ^ 
And  time,  that  takes  survey  of  all  the  world. 
Most  have  a  stop. 

First  Party  Henry  JF.  act  v.  sc.  9; 

The  sentiments  of  the  Mourning  Bride  are  for  the 
most  part  no  less  delicate  than  just  copies  of  nature  :  in 
the  following  exception  the  picture  is  beautiful,  but  too 
srtful  to  be  suggested  by  severe  grief. 

Almeria*  O  no !  Time  gives  increase  to  my  afflic« 

tions. 
The  circling  hours,  that  gather  all  the  woes 
Which  are  diffusM  through  the  revolving  ye»r. 
Gome  heavy  laden  with  th'  oppressive  weight 
To  me  \  with  me,  snccessively,  they  leave 
The  si^s,  the  tears,  the  groans,  tlie  restless  cares, 
And  all  the  damps  of  grief,  that  did  retard  their  flighty  , 
They  shake  their  downy  wings,  and  scatter  all 
The  dire  collected  dews  on  my  poor  head  \ 
Then  fly  with  joy  and  swiftness  from  me.  Act  i.  se.  x^ 

In  the  same  play,  Alnteria  seeing  a  dead  body,  which 
she  took  to  be  Alphonso's,  expresses  sentiments  strained 
and  artificial,  which  nature  suggests  not  to  any  person, 
upon  such  an  occasion  \ 

Had  they  or  hearts  or  eyes,  that  did  thie  deed  P 
Conld  eyes  endure  to  guide  such  cruel  hands  ? 
Are  not  my  eyes  guilty  alike  with  theirs, 
That  thus  can  gaze,  and  yet  not  turn  to  stone  ? 
-—I  do  not  weep  !  the  springs  of  tears  are  dry'd. 
And  of  a  sudden  I  am  calm,  as  if 
Ail  things  were  well  \  and  yet  my  husband^a  urar- 
der'd ! 
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Yes,  yes,  I  know  to  mourn  :  I'll  sluice  this  heart, 
The  source  of  wo,  and  let  the  torrent  in. 

Act  V.  sc.  ir. 

Pope's  elegy  to  the  memory  of  an  unfortunate  lady, 
expresses  deKcately  the  most  tender  concern  and  sorrow 
that  one  can  feel  for  the  deplorable  fate  of  a  person  of 
worth.  Such  a  poem,  deeply  serious  and  pathetic,  re- 
jects with  disdain  all  fiction.  Upon  that  account,  the 
following  passage  deserves  no  quarter  *,  for  it  is  not  the 
language  of  the  heart,  hut  of  the  imagination  indulging 
its  flights  at  ease,  and  by  that  means  is  eminently  dis- 
cordant with  the  subject.  It  %vould  be  a  still  more  se- 
vere censure,  if  it  should  be  ascribed  to  imitation,^  copy- 
ing indiscreetly  what  has  been  said  by  others  : 

What  though  no  weeping  loves  thy  ashes  grace. 
Nor  polish'd  marble  emulate  thy  face  P 
What  though  no  sacred  earth  allow  thee  room, 
Nor  hallow'd  dirge  be  mutter'd  o'er  thy  tomb  ? 
Yet  shall  thy  grave  with  rising  flow'rs  be  drest, 
And  the  green  turf  lie  lightly  on  thy  breast : 
There  shall  the  morn  her  earliest  tears  bestow. 
There  the  first  roses  of  the  year  shall  blow  ; 
While  angels  with  their  silver  wings  o'ershade 
The  ground,  now  sacred  by  thy  relics  made. 

5.  Fanciful'  or  finical  sentiments.  Sentiments  that 
degenerate  into  point  or  conceit,  however  they  may 
amuse  in  an  idle  hour,  can  never  be  the  offspring  of  any 
serions  or  important  passion.  In  the  Jerusalem  of 
Tasso,  Tancred,  after  a  single  combat,  spent  with  fa- 
tigue and  loss  of  blood,  'falls  into  a  swoon  \  in  which 
situation,  understood  to  be  dead,  he  is  discovered  by 
Erminia,  who  was  in  love  with  him  to  distraction.  A 
more  happy  situation  cannot  be  imagined,  to  raise  grief 
in  an  instant  to  its  highest  pitch  \  and  yet,  in  venting 
her  sorrow,  she  descends  most  abominably  into  antithe- 
sis and  conceit  even  of  the  lowest  kind : 

» 

£  in  lui  versd  d'ineflicabil  vena 
Lacrime,  e  voce  di  sospiri  mista. 
In  che  misero  punto  hor  qui  me  roena 
Fortuna  ?  a  che  veduta  amara  e  trista  ? 
Dopo  gran  tempo  i'  ti  ritrovo  d  pena 
Tancredj,  e  ti  riveggio,  e  non  so  vista 
Vista  non  son  da  te,  benche  presente 
T'  trovando  ti  perdo  eternamente. 

^  Canto  xix.  st.  105. 

Armida's  lamentation  respecting  her  lover  Rinaldo  is  in 
the  same  vicious  taste.  Vid,  canto  xx.  stan.  124,  125, 
126. 

Qc/^en.  Give  me  no  help  in  lamentation, 
I  am  not  barren  to  bring  forth  complaints  : 
All  springs  reduce  their  currents  to  mine  eyes. 
That  I,  being  govern'd  by  the.wat'ry  moon. 
May  send  forth  plenteous  tears  to  drown  the  world, 
Ah,  for  my  husband,  for  my  dear  lord  Edward. 

King  Richard  III,  act  ii.  sc.  2. 

Jane  Short  otters  her  last  breath  in  a  witty  conceit : 

Then  all  lb  well,  and  I  shall  sleep  in  peace 
^Tis  ver)  dark,  and  I  have  lost  ^^^m  t^a^ 
Waa  there  not  %eme\!biB^\^ws\!i\tt.^vi>s««^^ 
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5entimcnu.  But  I  have  nothing  left  me  to  bestow, 

Nothing  but  one  sad  sigh.    Oh  mercy,  Heav*n !  [Z)/lf.r. 

Act  V, 

Guilford  to  Lady  Jane  Gray,  when  both  were  con* 
demn'd  to  die :  .  ' 

Thou  stand^st  unmovM  ^ 
Calm  temper  sits  upon  thy  beauteous  brow  *, 
I    Thy  eyes  that  flowM  so  fast  for  Edward^s  losii, 
-   Ga7.e  unconcerned  upon  the  ruin  round  thee, 
As  if  thou  had'st  rcsolvM  to  brave  thy  fate. 
And  triumph  in  the  midst  of  desolation. 
Ha !  see,  it  swells,  the  liquid  crystal  rises, 
It  starts  in  spite  of  thee         but  I  will  catch  It, 
Nor  let  the  earth  be  wet  with  dew  so  rich. 

Lady  Jane  Gray,  act  iv.  near  the  end. 

The  concluding  sentiment  is  altogether  Anical,  unsuit- 
able to  the  importance  of  the  occasion,  and  even  to  the 
dignity  of  the  passion  of  love. 

Corneille,  in  his  Examcn  of  (he  Cid^  answering  an 
objection,  That  his  sentiments  are  sometimes  too  much 
re&ned  for  persons  in  deep  distress,  observes,  that  if  poets 
did  not  indulge  sentiments  more  ingenious  or  refined 
than  are  prompted  by  passion,  their  performances  would 
often  be  low,  and  extreme  grief  would  never  suggest 
but  exclamations  merely.  This  is  in  plain  language  to 
assert,  that  forced  thoughts  are  more  agreeable  than 
those  that  are  natural,  and  ought  to  be  preferred. 

The  second  class  is  of  sentiments  that  may  belong  to 
an  ordinary  passion,  but  are  not  perfectly  concordant 
^with  it,  as  tinctured  by  a  singular  character. 

In  the  last  act  of  that  excellent  comedy  The  Care/est 
Husband^  Lady  Easy,  upon  Sir  Charleses  reformation, 
is  made  to  express  more  violent  and  turbulent  senti- 
ments of  joy  than  are  consistent  with  the  mildness  of 
her  character. 

.  Lady  Easy.  O  the  soft  treasure  !  O  the  dear  reward 
of  long-desiring  love.-— Thus !  thus  to  have  von  mine, 
is  something  more  than  happiness  \  'tis  double  life,  and 
madness  of  abounding  joy* 

The  following  instances  are  descriptions  rather  than 
sentiments,  which  compose  a  third  class. 

Of  this  descriptive  manner  of  painting  the  passions, 
there  is  in  the  Hippolytus  of  Euripides,  act  v.  an  illus- 
trious instance,  viz.  the  speech  of  Theseus,  upon  hearing 
of  his  son's  dismal  exit.  In  Racine's  tragedy  of  Esther^ 
the  queen  hearing  of  the  decree  issued  against  her  peo- 
j>le,  instead  of  expressing  sentiments  suitable  to  the  oc- 
casion, turns  her  attention  upon  herself,  and  describes 
with  accuracy  her  own  situation. 

Juste  ciel !  tout  mon  sang  dans  mes  veines  se  glace. 

Act  i.  sc.  3. 

Again, 

Aman,  Cen  est  fait.    Mon  orgneil  est  forc€  de  plier. 
L'inexorable  Amen  est  reduit  h  prier. 

Esther,  act  iii.  sc.  5. 

Athalie.  Quel  prodige  nouveau  me  trouble  et  mVm- 
barrasse  ? 
La  doQceur  de  sa  voix,  son  enfance,  sa  grace, 
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Font  in^ensiblement  h  mon  inimttic 
Succcder         Je  serois  sen&ible  a  la  piili:  ? 

Atha/ie^  act  11.  ac.  7. 
Tttits,  O  de  ma  passion  fureur  drst*spei'£e  ! 

Bftttus  of  yoltaire^  act  iii.  sc  6. 

What  other  are  the  foregoing  instances  but  describing 
the  passion  another  feels? 

TUtfotirth  class  10  of  sentimeDta  expressed  too  early 
or  too  iate. 

Some  examples  mentioned  above  belong  to  this  dmss. 
Add  the  following  IVora  Venice  Prescrv^ii^  act  v.  at  the 
close  of  the  scene  bftwren  Belvidera  and  her  fittber 
Fiiuli.  The  accoutvt  given  by  Belvidera  of  the  danger 
she  was  in,  and  of  her  husband's  threateningr  to  morder 
her,  ought  naturally  to  hHve  alarmed  her  relentiog  &- 
ther^  and  to  have  made  him  express  the  most  perturbed 
sentiments.  Instead  of  which,  he  dissolves  into  tender- 
ness and  love  for  his  daughter,  as  if  be  had  already  dc» 
livered  her  from  danger,  and  as  if  there  were  a  perfect 
tranquillity : 

Canst  thou  forgive  me  all  my  follies  past  ! 

I'll  henceforth  be  indeed  a  father  \  never. 

Never  more  thus  expose,  but  cherish  thee. 

Dear  as  the  vital  warmth  that  feeds  my  life. 

Dear  as  those  eyes  that  weep  In  fondness  o'er  thte  : 

Peace  to  thy  heart. 

Immoral  sentiments  exposed  in  their  native  colour* 
instead  of  being  coricealid  or  disguised,   compose  the 
Jlfth  cinss. 

The  Lady  Macbeth,  projecting  the  death  of  the  king, 

has  the  following  soliloquy : 

The  raven  himselPs  not  hoarse 
That  croaks  the  fatal  entrance  of  Duncan 
tJnder  my  battlements.     Come,  all  you  spirits 
That  tend  on  mortal  thoughts,  unsex  mc  hert^. 
And  HI  I  me  from  the  crown  to  the  toe,  top  f\tl| 
Of  direst  cruelty  \  make  thick  my  blood, 
Stop  op  th'  access  and  passage  to  remorse, 
That  no  compunctious  visitings  of  nature 
Shake  my  fell  purpose.  Macbeth^  act  i.  sc.  7. 

This  speech  is  not  natural.  A  treacherous  murder  was 
never  perpetrated  even  by  the  most  hardened  miscreant 
without  compunction  :  and  that  the  lady  here  must  hare 
been  in  horrible  agitation,  appears  from  her  invoking 
the  infernal  spirits  to  fill  her  with  cruelty,  and  to  stop 
up  all  avenues  to  remorse.  But  in  that  state  of  mind 
it  is  a  never-failing  artifice  of  self-deceit  to  draw  the 
thickest  veil  over  the  wicked  action,  and  to  extenuate 
it  by  all  the  circumstances  that  imagination  can  sug- 
gest :  and  if  the  crime  cannot  bear  disguise,  the  next 
attempt  is  to  thrust  it  out  of  mind  altogether,  and  to 
rush  on  to  action  without  thought*  This  last  was  the 
husband's  method. 

Strange  things  I  have  in  head,  that  will  to  hand  *, 
Which  must  be  acted  ere  they  mnst  be  scann'd. 

Act  lit.  8c.  5. 

The  lady  fbllows  neither  of  these  courses,  but  in  a  de- 
liberate manner  endeavours  to  fortify  her  heart  in  the 
commission  of  an  execrable  crime,  without  even  attempt- 
ing to  colour  it.     This,  we  think,  is  not  natural  \  we 
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tineuu.  bope  there  is  no  such  wretch  to  be  found  as  is  here  re- 
presented. 

The  last  class  comprehends  sentiments  that  are  unna- 
tural, as  being  suited  to  no  character  or  passion.  These 
may  be  subdivided  into  three  branches  :  first,  sentiments 
unsuitable  to  the  constitution  of  man,  and  to  the  laws  of 
his  nature ;  second,  inconsistent  sentiments  \  third,  sen- 
timents that  are  pure  rant  and  extravagance. 

When  the  fable  is  of  human  affairs,  every  event, 
every  incident,  and  every  circumstance,  ought  to  be 
natural,  otherwise  the  imitation  is  imperfect.  But  an 
imperfect  imitation  is  a  venial  fault,  compared  with  that 
of  running  cross  to  nature.  In  the  Hippolfftus  of  Euri- 
pides (act  iv.  sc.  .5.),  Hippolytus,  wishing  for  another 
self  in  his  own  situation,  **  How  much  (says  he)  should 
I  be  touched  withhb  misfortune  I'Vasif  it  were  natural 
to  grieve  more  for  the  misfortune  of  another  than  for 
one's  own. 

Osmyn.  Yet  I  behold  her— yet — and  now  no  more. 
Turn  your  lights  inward,  eyes,  and  view  my  thoughts  j 
So  shall  you  still  behold  her — 'twill  not  be. 
O  impotence  of  sight !  mechanic  sense. 
Which  to  exterior  objects  ow'st  thy  faculty, 
Not  seeing  of  election,  but  necessity. 
Thus  do  our  eyes,  as  do  all  common  mirrors, 
Successively  reflect  succeeding  images. 
Nor  what  they  would,  but  must  \  a  star  or  toad ) 
Just  as  the  hand  of  chance  administers ! 

Mourning  Bride^  act  ii.  sc.  8. 

No  man  in  his  senses  ever  thought  of  applying  his  eyes 
to  discover  what  passes  in  his  mind }  far  less  of  blam- 
ing his  eyes  for  not  seeing  a  thought  or  idea.  In  Mo- 
liere's  PAvare  (act  iv.  sc.  7.)  Harpagon,  being  robbed 
5>f  his  money^  seizes  himself  by  the  arm, ,  mistaking  it 
for  that  of  the  robber.  And  again  he  expresses  himself 
«s  follows : 

Je  veux  aller  querir  la  justice,  et  faire  donner  la  que- 
stion ^  toute  ma  maison  5  d  servantes,  &  valets,  ^  fils,  \ 
fiUe,  et  ik  moi  aussi. 

This  IS  so  absurd  as  scarcely  to  provoke  a  smile,  if  it 
be  not  at  the  author. 

Of  the  second  branch  the  following  example  may 
snfBce : 


-Now  bid  me  run, 


And  I  will  strive  with  things  impossible^ 
Yea,  get  the  better  of  them. 

Julius  Casar^  act  ii.  sc.  3. 

Of  the  third  branch,  take  the  following  samples.  Lu- 
can,  talking  of  Pompey's  sepulchre, 

Romanum  nomen,  et  omne 
Imperium  magno  est  tumuli  modus.     Obrue  saxa 
Crimine  plena  deilm.     Si  tota  est  Herculis  Oete, 
£t  juga  tota  vacant  Bromio  Nyseia ;  quare 
Unus  in  Egypto  Magno  lapis  ?  Omnia  Lagi 
liora  tenere  potest,  si  nnllo  cespite  nomen 
Haeserit.     Erremus  popnli,  cinerumque  tuorum, 
Magne,  metu  nuUas  Nili  calcemus  arenas. 

Lib.  viii.  1.  798. 
Thus,  in  Rowe's  translations 

Where  there  are  seas,  or  air,  or  earth,  or  skies, 
Where'er  Rome's  empire  stretches,  Pompey  lies.    , 
Vol.  XIX.  Part  L 
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Far  be  the  vile  memorial  then  conveyed ! 
Nor  let  this  stone  the  partial  gods  upbraid. 
Shall  Hercules  all  Oeta's  heights  demand. 
And  Nysa's  hill  for  Bacchus  only  stand ; 
While  one  poor  pebble  is  the  warrior*s  doom 
That  fought  the  cause  of  liberty  and  Rome  P 
If  Fate  decrees  he  must  in  Egypt  lie, 
Let  the  whole  fertile  realm  his  grave  supply, 
Yield  the  wide  country  to  his  awful  shade, 
Nor  let  us  dare  on  any  part  to  tread, 
Fearful  we  violate  the  mighty  dead. 

The  following  passages  are  pure  rant.     Coriolanus, 
speaking  to  his  mother, 

What  is  this  ? 

Your  knees  to  me  ?  to  your  corrected  son  ? 

Then  let  the  pebbles  on  the  hungiy  beach 

Fillop  the  stars  :  then  let  tbe  mutmous  winds 

Strike  the  proud  cedars  Against  the  fiery  sun : 

Murd'ring  impossibility,  to  make 

What  cannot  be,  slight  work. 

CoriolanuSy  act  i.  sc.  3. 

Casar,  Danger  knows  full  well, 

That  CsBsar  is  more  dangerous  than  he. 
We  were  two  lions  litterM  in  one  day, 
And  I  the  elder  and  more  terrible. 

Julius  CasoTy  act  ii.  sc  4. 

Ventidius,   But  you,  ere  love  misled  your  wand'ring 
eyes. 
Were  sure  the  chief  and  best  of  human  race, 
Fram'd  in  the  very  pride  and  boast  of  nature, 
So  perfect,  that  the  gods  who  form'd  you  wonder'd 
At  their  own  skill,  and  cry'd,  A  lucky  hit 
Has  mended  our  design.  Drtden,  AUJor  Love^  act  i. 

Not  to  talk  of  the  impiety  of  this  sentiment,  it  is  ludi- 
crous instead  of  being  lofty* 

The  famous  epitaph  on  Kaphael  is  not  less  absurd  than 
any  of  the  foregoing  passages  : 

Raphael,  timuit,  quo  sospite,  vinci, 
Rerum  magna  parens,  et  moriente  mori. 

Imitated  by  Pope,  in  his  epitaph  on  Sir  Godfrey  Knel- 
ler: 

Living,  great  Nature  fear'd  he  might  outvie 
Her  woHcs  ;  and  dying,  fears  herself  may  die. 

Such  is  the  force  of  imitation  4  for  Pope  of  himself 
would  never  have  been  guilty  of  a  thought  so  extrava* 
gant. 

SENTINEL,  or  Sektrt,  in  military  affairs,  a 
private  soldier  placed  in  some  post  to  watch  the  ap- 
proach of  the  enemy,  to  .prevent  surprises,  to  stop  such 
as  would  pass  without  orders  or  discovering  who  they 
are.  They  are  placed  before  the  arms  of  all  guards,  at 
the  tents  and  doors  of  general  officers,  colonels  of  regi* 
ments,  &c. 

SissTiWEL  PerdUf  a  soldier  posted  near  an  enemy,  or 
m  some  very  dangerous  post  where  he  is  in  hazard  of 
being  lost. 

All  sentinels  are  to  be  vigilant  on  their  posts  j  neither 
are  they  to  sing,  smoke  tobacco,  nor  suffer  any  noise  to 
be  made  near  them.  They  are  to  have  a  watchful  eye 
over  tbe  things  committed  to  their  charge.  They  are 
not  to  siifler  any  light  to  remain,  or  any  fire  to  Vm. 
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Sentinel   made^  near  their  posts  in  the  night-time  \  aeithcr  is  nny 
B  .      sentry  to  be  relieved  or  remoTed  from  his  post  but  by 

Scpiana^  ^^  corporal  of  the  guard.  They  are  not  to  suffer  any 
one  to  touch  or  handle  their  arms,  or  in  the  night-time 
to  come  within  ten  yards  of  their  post. 

No  person  is  to  strike  or  abuse  a  sentry  on  his  post  y 
but  when  he  has  committed  a  crime,  he  u  to  be  relie- 
y&\^  and  then  punished  according  to  the  rules  and  ar- 
ticles of  war. 

A  sentinel,  on  his  post  in  the  night,  is  to  know  no- 
body bnt  by  the  counter-sign  :  when  he  challenges,  and 
is  answered  Reiief^  he  calls  out,  Standi  Reiief!  ad- 
vancCf  corporal  I  upon  which  the  corporal  halts  bis  men, 
and  advances  alone  within  a  yard  of  the  sentry's,  fire- 
lock (first  ordering  his  party  to  re»t,  on  which  the  sen- 
try does  the  same),  and  gives  him  the  counter-sign, 
takiogcare  that  no  one  hear  it. 

SEjPIA,  the  CuTTLETisH,  a  genus  of  animals  be- 
longing to  the  class  of  vermes.  See  Helmintuologt 
Index, 

The  officinal  cuttle  affords  the  cuttle-bone  of  the 
shops,  which  was  formerly  used  as  an  absorbent.  The 
bones  are  frequently  flung  on  all  our  shores  *,  the  animal 
very  rarely.  The  conger  eels,  it  is  said,  bite  off  their 
arms,  or  feet :  but  it  is  added  they  grow  again,  as  does 
the  lizard's  tail  (Plin.  is.  29.)*  Tli^y  are  preyed  open 
by  the  plaise.  This  fish  efnits  (in  common  with  the 
other  species),  when  alarmed  or  pursued,  the  black  li- 
quor which  the  ancients  supposed  darkened  the  circum- 
ambient wave,  and  concealed  it  from  the  enemy. 

The  endangered  cuttle  thus  evades  his  fears, 
And  native  hoards  of  fluid  safety  bears. 
A  pitchy  ink  peculiar  glands  supply, 
^Vhose  shades  the  sharpest  beam  of  light  defy. 
Pursued,  he  bids  the  sdble  fountains  flow, 
And,  wrapt  in  clouds,  eludes  th'  impendinff  foe» 
The  fish  retreats  unseen,  while  self-bom  night, 
With  pious  shade  befriends  her  parent's  flight. 

The  ancients  sometimes  made  use  of  it  instead  of  ink* 
Persius  mentions  the  species  in  his  description  of  the 
'■oble  student. 

Jam  liber ^  ei  bicobr  positis  membrana  capiiiis^ 
Jnque  manus  charitE^  nodoioque  venU  arundo. 
Turn  querimury  crassus  caiamo  quodpendeat  humor  ; 
Nigra  quod  infusa  venetcat  sepia  lifmpha* 
At  length,  his  book  he  spreads,  his  pen  he  takes ; 
'    His  papers  here  in  learned  order  lays. 

And  there  his  parchment's  smoother  side  displays. 

But  oh  !  what  crosses  wait  on  studious  men  ! 

The  citttle^s  juice  hangs  clotted  at  our  pen. 

7/1  ail  my  life  such  stuff  I  never  knevf^ 

So  gummy  ihick^-^DWuie  it,  it  will  do. 

JVfiy,  now  '/t'lV  water  /  DrtD£K. 

This  animal  was  esteemed  a  delicacy  by  the  ancients, 
and  is  eaten  even  at  present  by  the  Italians.  Bondele- 
tius  gives  us  two  receipts  for  the  dressing,  which  may 
be  continued  to  this  day.  Athenaeus  also  leaves  us  the 
method  of  making  an  antique  cuttle  fish  sausage  ;  and 
we  learn  from  Aristotle,  that  those  animals  are  in  high- 
est season  when  pregnant. 

SEPIARIiE,  (from  sepes,  "  a  hedge"),  the  name 
of  the  44th  order  of  Linnseus's  Fragments  of  a  Natural 
Method,  consisting  of  a  beautiful  collection  of  woody 


plants,  some  of  which,  from  their  size  and  elegance,   Se|yg» 
are  very  proper  furniture  for  hedges.     Sec  Botaxt       I 
Jndejp, 

SEP8,  a  speciet  of  Lacerta.  See  EaFKroijocTr 
Index. 

8£PTARIiB,  in  Natural  History,  an  old  ters  for 
a  variety  of  iron-stone,  called  also  ludus  Hefmimth\ 
This  mineral  is  of  a  round  compressed  ferm,  and  is  in- 
ternally divided  by  septa  or  thin  partitions  of  lime  spar 
or  pyrites ;  hence  the  name. 

SEPT  AS,  a  genns  of  plants  belonging  to  tbe  class  of 
Heptandria  \  and  in  the  natnral  system  ranged  ondcr 
the  I3tb  order,  Succulentet,     See  Botakt  Index, 

SEPTEMBER,  the  ninth  month  of  tbe  year,  con- 
•isting  of  thirty  days ;  it  took  its  name  as  being  the  se- 
Tenth  month,  reckoning  from  March,  with  wblcfa  the 
Romans  beean  their  year. 

SEPTENNIAL,  any  thing  lasting  seven  years. 

Septennial  Elections.  Blackstone,  in  hb  Cen« 
mentaries,  vol.  i.  p.  189.  says,  (after  observing  that 
the  utmost  extent  of  time  allowed  the  same  parliament 
to  sit  by  the  stat.  6  W.  and  M.  c  2.  was  three  years), 
**  But,  by  tbe  statute  I  Geo.  1.  st.  2.  c.  38.  (in  or- 
der professedly  to  prevent  the  great  and  continued  es- 
pences  of  frequent  elections,  and  tbe  violent  beats  and 
animosities  consequent  thereupon,  and  for  tbe  peace  and 
security  of  the  government,  just  then  recovering  from 
the  late  rebellion),  this  term  was  prolonged  to  seven 
years  $  and  what  alone  is  an  instance  of  tbe  vast  au- 
thority ef  parliament,  the  very  same  boose  that  was 
chosen  for  three  years  enacted  its  own  coatinoance  for 
seven.** 

SEPTENTRIO,  in  Jstrommy,  a  consUUation, 
more  usually  called  ursa  minor. 

In  cosmography,  the  itnaseptenirio  denotes  the  same 
with  north :  and  hence  septentrional  is  applied  to  any 
thing  belonging  to  the  north :  as  septentrkmai  signs,  pt^ 
raUels,  &c, 

SEPTICS,  are  those  substances  which  proaiote  fo* 
trefaction,  chiefly  the  calcareous  earths,  magnesia,  and 
testaceous  powders.  From  the  many  curious  experi- 
ments made  by  Sir  John  Pringle  to  ascertain  tbe  septic 
and  antiseptic  virtues  of  natural  bodies,  it  appeam  that 
there  are  very  few  substances  of  a  truly  septic  nature. 
Those  commonly  reputed  such  by  authors,  as  tbe  al- 
kaline and  volatile  salts,  he  found  to  be  nowise  septicm 
However,  he  discovered  some,  where  it  seemed  least 
likely  to  find  any  such  quality  }  these  were  chalk,  com- 
mon salt,  and  testaceous  powders.  He  mixed  twenty 
grains  of  crabs  eyes,  picpared  with  six  drams  of  ox's 
gall,  and  an  equal  quantilv  of  water.  Into  another 
phial  he  put  an  equal  quantity  of  gall  and  water,  but  no 
crabs-eyes.  Both  these  mixtures  being  placed  in  tbe 
furnace,  the  putrefaction  began  much  sooner,  where  the 
powder  was,  than  in  the  other  phial.  On  making  a  like 
experiment  with  chalk,  its  septic  virtue  was  found  to  be 
much  greater  than  that  of  the  crabs-eyes  :  nay,  what 
the  doctor  never  met  with  before,  in  a  mixture  of  tvro 
drams  of  flesh,  with  two  ounces  of  water  and  thirty 
grains  of  prepsred  chalk,  the  flesh  was  resolved  into  a 
perfect  mucus  in  a  few  days. 

To  try  whether  the  testaceous  powders  would  also 
dissolve  vegetable  substances,  tbe  doctor  mixed  them 
with  barley  and  water,  and  compared  this  mixture  with 
luiother  of  barley  and  water  alone.     Alter  a  long  ma- 
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eptie*  eeratlon  by  a  fire^  the  plain  water  was  found  to  swell 
I  ,  the  barley,  and  turn  mucilaginous  and  sour  j  but  that 
tuagtnt  ^j^Ij  ^i^  powder  kept  the  grain  to  its  natural  siz«,  and 
though  it  softened  it,  yet  made  no  mucilage,  and  re- 
mained sweet. 

Nothing  could  be  more  unexpected,  than  to  find  sea 
salt  a  haste ner  of  putrefaction  ;  but  the  fact  is  thus  ^  one 
^ram  of  salt  preserves  two  drams  of  fresh  beef  in  two 
ounces  of  water,  above  thirty  hours,  uncorrupted,  in  a 
beat  equal  to  that  of  the  human  body  -y  or,  which  is 
the  same  thing,  this  quantity  of  salt  keeps  flesh  sweet 
twenty  hours  longer  than  pure  water ;  but  then  half  a 
dram  of  salt  does  not  preserve  it  above  two  hours  long- 
er. Twenty-five  grains  have  little  or  no  antiseptic  vir- 
tue, and  ten,  fifteen,  or  even  twenty  grains,  manifestly 
both  hasten  and  heighten  the  corruption.  The  quan- 
tity which  had  the  most  putrefying  quality,  was  found 
to  be  about  ten  grains  to  the  above  proportion  of  flesh 
and  water. 

Some  inferences  have  been  drawn  from  this  experi- 
ment :  one  is,  that  since  salt  is  never  taken  in  aliment 
beyond  the  proportion  of  the  corrupting  quantities,  it 
would  appear  that  it  is  subservient  to  digestion  chiefly 
by  its  septic  virtue,  that  is,  by  softening  and  resolving 
meats  *,  but  in  making  this  inference,  the  powers  of  the 
digestive  organs  in  modifying  chemical  action  are  not 
taken  into  account. 

It  is  to  be  observed,  that  the  above  experiments  were 
made  with  the  salt  kept  for  domestic  uses.  See  Piingle^s 
Observ.  on  the  Diseases  of  the  Army. 

SEPTIZON,  or  Septizonium,  in  Roman  antiqui- 
ty, a  celebrated  mausoleum,  built  by  Septimius  Severus, 
in  the  tenth  region  of  the  city  of  Rome :  it  was  so  call- 
ed from  septem  and  jbotui,  by  reason  it  consisted  of 
seven  stories,  each  of  which  was  surrounded  by  a  row 
of  columns. 

SEPTUAGESIMA,  in  the  kalendar,  denotes  the 
third  Sunday  before  Ijent,  or  before  Quadragesima  Sun- 
day :  supposed  by  some  to  take  its  name  from  its  being 
about  seventy  days  before  Easter. 

SEPTUAGINT,  the  name  given  to  a  Greek  ver- 
sion of  the  books  of  the  Old  Testament,  from  its  being 
supposed  to  be  the  work  of  seventy-two  Jews,  who  are 
usually  called  the  seventy  interpreters^  because  seventy 
is  a  round  number. 

The  history  of  this  version  is  expressly  written  by 
Aristacas,  an  officer  of  the  guards  to  Ptolemy  Philadef- 
phus,  the  substance  of  whose  account  is  a«i  fellows  :— - 
Ptolemy  having  erected  a  fine  library  at  Alexandria, 
which  be  took  care  to  fill  with  the  most  curious  and 
valuable  books  from  all  parts  of  the  world,  was  inform- 
ed that  the  Jews  had  one  containing  the  laws  of  Moses, 
and  the  history  of  that  people  \  and  being  desirous  of 
enriching  his  library  with  a  Greek  translation  of  it,  ap- 
plied to  the  high-priest  of  the  Jews ;  and  to  engage 
him  to  comply  with  his  request,  set  at  liberty  all  the 
Jews  whom  his  father  Ptolemy  Soter  had  reduced  to 
slavery.  Afler  such  a  step,  he  easily  obtained  what  he 
desired ;  Eleazar  the  Jewish  high-priest  sent  back  his 
iimbassadors  with  an  exact  copy  of  the  Mosaical  law, 
written  in  letters  of  gold,  and  six  elders  of  each  tribe, 
in  all  seventy-two  ^  who  were  received  with  marks  of 
respect  by  the  king,  and  then  conducted  into  the  isle 
jof  Pharos,  where  they  were  lodged  in  a  house  prepared 
for  their  receptioo,  and  supplied  with  every  thing  ae- 
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cessary.     Tiiey  set  aboat  the  translation  without  loss  of  SeptoagtHt 
time,  and  finished  it  in  seventy-two  days^  and  the  whole  ^ 
being  read  in  the  presence  of  the  king,  he  admired 
the  profound  wisdom  of  the  laws  of  Moses :  and  sent 
back  the  deputies  laden  with  presents,  for  themselves, 
the  high-priest,  and  the  temple. 

Aristobulus,  who  was  tutor  to  Ptolemy  Physcon, 
Philo  who  lived  in  our  Saviour^s  time,  and  was  contem- 
porary with  the  apostles,  and  Josephus,  speak  of  this 
translation  as  made  by  seventy-two  interpreters,  by  the 
care  of  Demetrius  Phalereus  in  the  reign  of  Ptolemv 
Philadelphus.  All  the  Christian  writers,  during  the  first 
15  centuries  of  the  Chri<>tian  era,  have  admitted  this  ac- 
count of  the  Septuagint  as  an  undoubted  fact.  But 
since  the  reformation,  critics  have  boldly  called  it  in 
question,  because  it  was  attended  with  circumstances 
which  they  think  inconsistent,  or,  at  least,  improbable. 
Du  Pin  has  asked,  why  were  seventy-two  interpreters 
employed,  since  twelve  would  have  been  sufficient?  Such 
an  objection  is  trifling.  We  may  as  well  ask,  why  did 
King  James  I.  employ  fifty-four  translators  in  render- 
ing the  Bible  into  English,  since  Du  Pin  thinks  twelve 
would  have  been  sufficient  ? 

1.  Prideaux  objects,  that  the  ^i*ptuagint  is  not  writ- 
ten in  the  Jewish,  but  in  the  Alexandrian,  dialect^  and 
could,  not  therefore  be  the  work  of  natives  of  Palestine. 
But  these  dialects  were  probably  at  that  time  the  same, 
for  both  Jews  and  Alexandrians  had  received  the 
Greek  language  from  the  Macedonians  about  50  years 
before. 

2.  Prideaux  farther  contends,  that  all  the  books  of 
the  Old  Testament  could  not  be  translated  at  the  same 
time  \  for  they  exhibit  great  diflerence  of  style.  To  this 
it  is  sufficient  to  reply,  that  they  were  the  work  of 
seventy-two  men,  each  of  whom  had  separate  portions 
assigned  them. 

3.  The  Dean  also  urges,  that  Aristseas,  Aristobulus, 
Philo,  and  Josephus,  all  directly  tell  us,  that  the  law 
was  translated,  without  mentioning  any  of  the  other  sa- 
cred books.  But  nothing  was  more  common  among 
writers  of  the  Jewish  nation  than  to  give  this  name  to 
the  Scriptures  as  a  whole.  In  the  New  Testament,  law 
is  used  as  synonymous  with  what  we  call  the  Old  Testa- 
ment. Besides,  it  is  expressly  said  by  Aristobulus,  in  a 
fragment  quoted  by  Eusebius  (Pnep,  Evan,  1.  i.),that 
the  whole  Sacred  Scripture  was  rightly  translated  through 
the  means  of  Demetrius  Phalereus,  and  by  the  command 
of  Philadelphus.  Josephus  indeed, says  the  learned  Dean, 
asserts,  in  the  preface  to  his  Antiquities,  that  the  Jewish 
interpreters  did  not  translate  for  Ptolemy  the  whol^ 
Scriptures,  but  the  law  only.  Here  the  evidence  is  con- 
tradictory, and  we  have  to  determine,  whether  Aristo- 
bulus or  Josephus  be  most  worthy  of  credit.  We  do 
not  mean,  however,  to  accuse  either  of  forgery,  but  only 
to  inquire  which  had  the  best  opportunities  of  knowing 
the  truth.  Aristobulus  was  an  Alexandrian  Jew,  tutor 
to  an  Egyptian  king,  and  lived  within  lOO  years  after  the 
translation  was  made,  and  certainly  had  access  to  see  it 
in  the  royal  library.  Josephus  was  a  native  of  Palestine, 
and  lived  not  until  300  years  or  more  after  the  transla- 
tion was  made,  and  many  years  after  it  was  burnt  along 
with  the  whole  library  of  Alexandria  in  the  wars  of 
Julius  Cscsar.  Supposing  the  veracity  of  these  two  wri- 
ters equal,  as  we  have  no  proof  of  the  contrary,  which 
of  them  ought  we  to  consider  as  the  he«t^'HvL^\k^^\  Kxv- 
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Sfptufl^/it.  stobulus  surely.    Prideaux,  indeed,  seems  doubtful  whe- 
tlici'  there  was   ever  such  a  man  ^  and  Dr  Hody  sup- 
poses that  the  Commentaries  on  tlie  five  books  of  Moses, 
Khicii  hear  the  name  of  Aristobulus,  were  a  forgery  of 
the  second  century.    To  prove  the  existence  of  any  hu- 
man being,  who   lived   2000  years  before  us,  and  did 
not  perform  such  works  as  no  mere  man  ever  performed, 
is  a  task  which  wc  are  not  disposed  to  undertake  ^  aid 
we  believe  it  would  not   be   less  difficult  to  prove  that 
Philo  and  Josephus  existed,  than  that  such  a  person  as 
Aristobulus  did  not  exist.     If  the  writings  which  have 
passed  under  his  name  were  a  forgery  of  the  second  cen- 
tury, it  is  surprising  that  they  should  have  imposed  upon 
Clemens  Alexandrinus,  who  lived  in  the  same  century, 
and  was  a  man  of  abilities,  learning,  and  well  acquaint- 
ed with  the  writings  of  the  ancients.     Kusebius,  too,  in 
bis  Pnsp.  Evan,  quotes  the  Commentaries  of  Aristo- 
bulus.    But,  continues  the   learned   Dean,  "  Clement 
Alexandrinus  is  the  first  author  that  mentions  them. 
Now,  had  any  such  commentaries  existed  in  the  time 
of  Philo  and  Josephus,  they  would   surely  have  men- 
tioned them.     But  is  the  circumstance  of  its  not  being 
quoted  by  every  succeeding  author  a  sufficient  reason 
to  disprove  the  authenticity  of  any  book  ?  Neither  Phi- 
lo nor  Josephus  undertook  to  give  a  list  of  preceding 
authors,  and  it  was  by  no  means  the  uniform  practice 
of  these  times  always  to  name  the  authors  from  whom 
they  derived  their  information.^* 

4*  Piideaux  farther  contends,  that  the  sum  which 
Ptolemy  is  said  to  have  given  to  the  interpreters  is  too 
great  to  be  credible.  If  his  computation  were  just,  it 
certainly  would  be  so.  He  makes  it  2,ooo,oool.  ster- 
ling, but  other  writers*  reduce  it  to  85,4211.  and  some 
to  56,9471.  J  neither  of  which  is  a  sum  so  very  extra- 
ordinary in  so  great  and  magnificent  a  prince  as  Phila- 
delpbus,  who  spent,  according  to  a  passage  in  Athenacus 
(lib.  V.)  not  less  than  10,000  talents  on  the  furniture  of 
one  tent  \  which  is  six  times  more  than  what  was  spent 
in  the  whole  of  the  embassy  and  translation,  which 
anaounted  only  to  1552  talents. 

5.  Prideaux  says,  '*  that  what  convicts  the  whole  story 
of  Aristseas  of  falsity  is,  that  he  makes  Demetrius  Pha- 
lereus  to  be  the  chief  actor  in  it,  and  a  great  favourite 
of  the  king;  whereas  Philadelphus,  as  soon  as  his  father 
was  dead,  cast  him  into  prison,  where  he  soon  after  died.*' 
But  it  may  be  replied,  that  Philadelphus  reigned  two 
years  jointly  with  his  father  Lagus,  and  it  is  not  said 
by  Hermippus  that  Demetrius  was  out  of  favour  with 
Philadelphus  during  his  father^s  life.  Now,  if  the  Sep- 
tuagint  was  translated  in  the  beginning  of  the  reign  of 
Philadelphus,  as  Eusebius  and  Jerome  think,  the  diffi- 
culty wilt  be  removed.  Demetrius  might  have  been 
librarian  during  the  reign  of  Philadelphus,  and  yet  im- 
prisoned on  the  death  of  Lagus.  Indeed,  as  the  cause 
of  Philadelphus's  displeasure  was  the  advice  which  De- 
metrius gave  to  his  father,  to  prefer  the  sons  of  Arsinee 
before  the  son  of  Bern  ice,  he  could  scarcely  show  it  till 
his  father's  death.  The  Septuagint  translation  might 
therefore  be  begun  while  Philadelphus  reigned  jointly 
with  his  father,  but  not  be  finished  till  after. his  father's 
death. 

6.  Besides  the  objections  which  have  been  considered 
there  is  only  one  that  deserves  notice.  The  ancient 
Christians  not  only  differ  from  one  another  concerning 
the  time  in  which  Aristobulus  lived,  but  even  contra- 
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diet  themselves  in  different  parts  of  their  works. 
times  they  tell  us,  be  dedicated  bis  book    to  Ptolemy 
Philometer,  at  other  times  they  say,  it  was  addrrased 
to  Philadelphus  and  his  father.     Sometimes  they  make 
him  the  same  ptr:ion  who  is  mentioned  in  2  Maccabtes, 
chap.  I.  and  sometimes  one  of  the  72  interpreters  jja 
vrars  before.    It  is  difficult  to  explain  how  authors  fall 
into  such  inconsistencies,  but  it  is  probably  occasioned 
by  their  quoting  from  memory.     This  was  certainly  tbe 
practice  of  almost  all  the  early  Christian  writers,  and 
sometimes  of  the  apostles  themselves.     Mistakes  wer» 
therefore  inevitable.   Josephus  has  varied  in  the  circnm* 
stances  of  the  same  event,  in  his  Antiquities  and  Wars  of 
the  Jews,  probably  from  the  same  caa!«e  \  but  we  do  not 
hence  conclude,  that  every  circumstance  of  such  a  rela- 
tion is  entirely  false.    In  the  account  of  tbe  Marquis  of 
Argyle's  death  in  the  reign  of  Charles  II.  we  have  a 
very  remarkable  contradiction.      Lord  Clarendon  re- 
lates, that  be  was  condemned  to  be  hanged,  which  was 
performed  the  same  day :    on  the  contrary,   Bomet, 
NVoodrow,  Heath,  Echard,  concur  in  stating,  that  be 
was  beheaded  ;  and  that  he  was  condemned  npon  the 
Saturday  and  executed  upon  the  Monday*.     Wus  any^Js 
reader  of  Unglisb   history  ever  sceptic  enough  to  raise  *^*' 
from  hence  a  question,  whether  the  Marquis  of  Argyle 
was  executed  or  not  ?    Yet  this  ought  to  be  left  in  un- 
certainty according  to  the  way  of  reasoning  in  which 
the  facts  respecting  the  translation  of  the  Septaagint 
are  attempted  to  be  disproved. 

Such  are  the  objections  which  the  learned  and  inge- 
nious Prideanx  has  raised  against  the  common  account 
of  the  Septuagint  translation,  and  such  are  the  answers 
which  may  be  given  to  them.  We  have  chosen  to  sup- 
port that  opinion  which  is  sanctioned  by  historical  evi» 
dence,  in  preference  to  the  conjectures  of  modem  critics, 
however  ingeniou.<!^  being  persuaded,  that  there  are  ma^ 
ny  things  recorded  in  history,  which,  though  perfectly 
true  yet,  from  our  imperfect  knowledge  of  the  conco- 
mitant circumstances,  may,  at  a  distant  period,  seem  !► 
able  to  objections.  To  those  who  require  positive  evi* 
dence,  it  may  be  stated  thus.  Aristscas,  Aristobulus, 
Philo,  and  Josephus,  assure  us,  that  the  law  was  trans- 
lated. Taking  the  law  in  the  most  restricted  sense,  «e 
have  at  least  sufficient  authority  to  assert,  that  the  Pe»> 
tateuch  was  rendered  into  Greek  under  Ptolemy  Phila* 
delphus.  Aristobulus  affirms,  that  the  whole  Scrip- 
tures were  translated  by  the  seventy-two.  Josephns 
confines  their  labours  to  the  books  of  Moses.  He  thete- 
fore  who  cannot  determine  to  which  of  the  two  th«) 
greatest  respect  is  due,  may  suspend  his  opinion.  It  ia 
certain,  however,  that  many  of  the  other  books  were 
translated  before  the  age  of -our  Saviour }  for  they  are 
quoted  both  by  him  and  his  apostles :  and,  perhaps,  by 
a  minute  examination  of  ancient  authors,  in  the  same 
way  that  Dr  Lardner  has  examined  the  Christian  fatheiv 
to  prove  the  antiquity  of  the  New  Testament,  the  pr^ 
cise  period  in  which  the  whole  books  of  the  Septuagint 
were  composed  might,  with  considerable  accuracy,  be 
ascertained. 

For  400  years  this  translation  was  in  high  estimatioo 
with  the  Jews.  It  was  read  in  their  synagogues  in  pre- 
ference to  the  Hebrew  \  not  only  in  those  places  whete 
Greek  was  the  common  language,  but  in  many  syiia* 
gogues  of  Jerusalem  and  Judea.  But  when  they  saw 
Uiat  it  tras  eqoally  yalaed  by  the  Christians,  they  be^ 

came 


SEP  [ 

»taaglot.  came  jealous  of  it,  and  at  length,  in  the  second  century, 
'  Aquila,  an  apostate  Christian,  attempted  to  substitute 
another  Greek  translation  in  its  place.  In  this  work 
be  was  careful  to  give  the  ancient  prophecies  concern- 
ing the  Messiah  a  different  turn  from  the  Septuagtnt, 
that  they  might  not  be  applicable  to  Christ.  In  the 
same  design  he  was  followed  by  Symmachns  and  Theo- 
dotion,  who  also,  as  St  Jerome  informs  us,  wrote  out  of 
hatred  to  Christianity. 

In  the  mean  time,  the  Septuagint,  from  the  ignorance, 
boldness,  and  carelessness  of  transcribers,  became  full  of 
errors.  To  correct  these,  Origen  published  a  new  edi- 
tion in  the  beginning  of  the  third  century,  in  which  he 
placed  the  translations  of  Aquila,  Symroachus,  and  The- 
odotion.  This  edition  was  called  Tetrapla^  the  transla- 
tions being  arranged  opposite  to  one  another  in  four 
columns.  He  also  added  one  column,  containing  the 
Hebrew  text  in  Hebrew  letters,  and  another  exhibiting 
it  in  Greek.  In  a  second  edition  he  published  two  ad- 
ditional Greek  versions ;  one  of  which  was  found  at  Ni- 
copolis,  and  the  other  at  Jericho ;  this  was  called  the 
Hexapkt*  By  comparing  so  many  translations,  Origen 
endeavoured  to  form  a  correct  copy  of  the  Scriptures. 
Where  they  all  agreed,  he  considered  them  right.  The 
passages  which  he  found  in  the  LXX,  but  not  in  the 
Hebrew  text,  he  marked  with  an  obelisk:  what  he 
found  in  the  Hebrew,  but  not  in  the  LXX,  he  marked 
with  an  asterisk.  St  Jerome  says,  that  the  additions 
which  Origen  made  to  the  LXX,  and  marked  with  an 
asterisk,  were  taken  from  Theedotion.  FrGgm  this  valu- 
able work  of  Origen  the  version  of  the  LXX  was  trans- 
cribed in  a  separate  volume,  with  the  asterisks  and  obe- 
lisks for  the  use  of  the  churches  \  and  from  this  circum- 
stance the  great  work  itself  was  neglected  and  lost. 

About  the  year  300  two  new  editions  of  the  LXX 
were  published  \  the  one  by  Hesychtus  an  Egyptian  bi- 
shop, and  the  other  by  Lncian  a  presbyter  of  Antioch. 
But  as  these  authors  did  not  mark  with  any  note  of  di- 
stinction the  alterations  which  they  bad  made,  their  edi- 
tion does  not  possess  the  advantages  of  Origen's. 

The  best  edition  of  the  LXX  is  that  of  Dr  Grabe, 
which  was  published  in  the  beginning  of  the  present 
century.  He  bad  access  to  two  MSB.  nearly  of  equal 
antiquity,  the  one  found  in  the  Vatican  library  at  Rome, 
the  other  in  the  royal  library  at  St  James\  which  was 
presented  to  Charles  I.  by  Cyril,  patriarch  of  Alexan- 
dria, and  hence  is  commonly  called  the  Alexandrian 
MS.  Anxious  to  discover  which  of  these  was  accord- 
ing to  the  edition  of  Origen,  Dr  Grabe  collected  the 
fragments  of  the  Hexapla,  and  found  they  agreed  with 
the  Alexandrian  MS.  but  not  with  the  Vatican  where 
it  differed  with  the  other.  Hence  he  concluded  that 
the  Alexandrian  MS.  was  taken  from  the  edition  of 
Origen.  By  comparing  the  quotations  from  scripture 
in  the  works  of  Athanasius  and  St  Cyril  (who  were  pa- 
triarchs of  Alexandria  at  the  time  St  Jerome  says  He- 
sjchius^s  edition  of  the  LXX  was  there  used)  with  the 
Vatican  MS.  he  found  they  agreed  so  well  that  he  just- 
ly inferred  that  that  MS.  was  taken  from  the  edition  of 
fi^chius. 

This  version  was  in  use  to  the  time  of  our  blessed 
Savioor,  and  is  that  out  of  which  most  of  the  citations 
in  the  New  Testament,  from  the  Old,  are  taken.  It 
was  also  the  ordinary  and  canonical  translation  made 
Bsa  ef  by  the  Christian  church  in  the  earliest  ages } 
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arid  it  still  subdists  iu  the  churches  both  of  the  east  and  Septnagint 
west«  II 

Those  who  desire  a  more  particular  account  of  the  Sepalehrs.' 
Septuagint  translation  may  consult  Hody  de  Bibliorum 
Textihus^  Piideaux^s  Connections,  Owen's  Inquiry  into 
the  Septuagint  Version,  Blair's  Lectures  on  the  Canon,, 
and  Michaelis's  Introduction  to  the  New  Testament,, 
last  edition. 

Septuagint  Chronology^  the  chronology  which  is 
formed  from  the  dates  and  periods  of  time  mentioned 
in  the  Septuagint  translation  of  the  Old  Testament.  It 
reckons  1 500  years  more  from  the  creation  to  Abraham 
than  the  Hebrew  bible.  Dr  Kennicot,  in  the  dissert*, 
tion  prefixed  to  his  Hebrew  bible,  has  shown  it  to  be 
very  probable  that  the  chronology  of  the  Hebrew  scrip* 
tures,  since  the  period  just  mentioned,  was  corrnpted  by 
the  Jews,  between  the  years  175  and  200,  and  that  the 
chronology  of  the  Septuagint  is  more  agreeable  to 
troth.  It  is  a  fact,  that  during  the  second  and  third 
centuries  the  Hebrew  scriptures  were  almost  entirely 
in  the  hands  of  the  Jews,  while  the  Septuagint  was  ceu* 
fined  to  the  Christians.  The  Jews  had  therefore  » 
very  favourable  opportunity  for  this  corruption.  The 
following  is  the  reason  which  is  given  by  oriental  writers : 
It  being  a  very  ancient  tradition,  that  the  Aiessiah  was 
to  come  in  the  sixth  chiliad,  because  he  was  to  come  in 
the  last  days  ((bunded  on  a  mystical  application  of  the 
six  days  creation),  the  contrivance  was  to  shorten  the 
age  of  the  world  from  about  5500  to  3760;  and  thence  fo 
prove  that  Jesus  could  not  be  the  Messiah*  Dr  Kennt^ 
cot  adds,  that  some  Hebrew  copies  having  the  larger 
chronology  were  exant  till  the  time  of  Eueebius,  and 
some  till  the  year  700. 

SEPTLnSi,  in  Anatomy^  an  inclosure  or  partition  ^  a 
term  aipplied  to  several  parts  of  the  body,  which  serve 
to  separate  one  part  from  another ;  as,  septum  nortum^ 
or  partition  between  the  nostrils,  &c> 

SEPULCHRAL,  something  belonging  to  sepuU 
chres  or  tombs  :  thus  a  sepulchral  column  is  a  column 
erected  over  a  tomb,  with  an  inscription  on  its  shaft  \ 
and  sepulchral  lamps,  those  said  to  have  been  found 
burning  in  the  tombs  of  several  martyrs  and  others.  See 
•Lamp. 

SEPULCHRE,  a  tomb  or  place  destined  for  the  in- 
terment of  the  dead.  This  term  is  chiefly  used  in  speaks 
ing  of  the  burying-places  of  the  ancients,  those  of  tha 
moderns  being  usually  called  tombs* 

Sepulchres  were  held  sacred  and  inviolable  \  and  the 
care  taken  of *them  has  always  been  held  a  religious  dn* 
ty,  grounded  on  the  fear  of  God,  and  the  belief  of  the 
soul's  immortality.  Those  who  have  searched  or  viola- 
ted them  have  been  thought  odious  by  all  nations,  and 
were  always  severely  punished. 

The  Egyptians  called  sepulchres  eternal  houses^  in 
contradistinction  to  their  ordinary  houses  or  palaces, 
which  they  called  tnns^  on  account  of  the  short  stay  in 
the  one  in  comparison  ef  their  long  abode  in  the  other. 
See  Tomb. 

Regular  Canons  of  St  Sepvlchms^  a  religious  order, 
formerly  instituted  at  Jerusalem,  in  honour  of  the  holy 
sepulchre,  or  the  tomb  of  Jesus  Christ. 

Many  of  these  canons  were  brought  from  the  Holy 
Land  into  Euro}^^  particularly  into  France,  by  Louis 
the  Younger ;  into  Poland,  by  Jaxa,  a  Polish  gentle- 
man} and  into  Flandezs,  by  the  counts  tbereoCs  ^^sk^ 
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'SepiJvlire  iilso  cMile  into  Eoffland,     This  order  was,  however, 

I        suppressed  bj  Pope  Inoocent  VIII.  who  gave  its  re- 

^equettn-  yenucs  and  eflfeois  to  that  of  our  Lady  of  Bethlem  ; 

'^*      which  also  becoming  extinct,  they  were  bestowed  on  the 

knights  of  St  John  of  Jerusaiem.     But  the  suppression 

did  not  take  eQect  in  Poland,  where  they  stiirsubsist, 

as  also  in  several  provinces  of  Germany.  These  canons 

follow  the  rule  of  St  AugUHtine. 

Knights  of  the  Holy  SspvLcnxB^  a  military  order, 
established  in  Palestine  about  the  year  11 14. 

The  knights  of  this  order  in  Flanders  chose  Phi* 
lip  II.  king  of  Spain,  for  their  master,  in  1558,  and 
afterwards  his  son  ^  but  the  grand-master  of  the  order 
of  Malta  prevailed  on  the  last  to  resign ;  and  when 
afterwards  the  duke  of  Nevers  assumed  the  same  qua- 
lity in  France,  the  same  grand-master,  by  his  interest 
and  credit,  procured  a  like  renunciation  of  him,  and 
a  confirmation  of  the  union  of  this  order  to  that  of 
Malta. 

SEQUANI,  a  people  anciently  forming  a  part  of 
-Gallia  Celtica,  but  annexed  to  Belgica  by  Augustus, 
separated  from  the  Helvetii  by  Mount  Jura,  with  the 
Rhine  on  the  east  (Strabo),  bordering  on  the  ^dui 
and  Segustiani '  to  the  south,  and  Lingones  to  the  west 
-(Tacitus).     Now  Franche  Compte. 

SEQUESTRATION,  in  Comnton  Law,  is  setting 
aside  the  thing  in  controversy  from  the  possession  of 
Ixith  the  parties  that  contend  for  it.  In  which  sense 
it  is  either  voluntary,  as  when  done  by  the  consent  of 
the  parties  ^  or  necessary,  as  where  it  is  done  by  the 
jndge,  of  his  own  autbority,  whether  the  parties  will  or 
.iiot. 

Sequestratiok,  in  the  CivH  Law  is  the  act  of  the 
ordinary,  disposing  of  the  goods  and  chattels  of  one  de- 
ceased, whose  estate  no  man  will  meddle  with. 

A  widow  is  alsa  said  to  sequester,  when  she  disclaims 
having  any  thing  to  do  with  the  estate  of  her  deceased 
Iiusband. 

Among  the  Romanists,  in  questions  of  marriage,  where 
^the  wife  complains  of  impotency  in  the  husband,  she  is 
rto  be  sequestered  into  a  convent,  or  into  the  hands  of 
-matrons,  till  the  process  be  determined. 

Skquestration  is  also  used  for  the  act  of  gathering 
the  fruits  of  a  benefice  yoid,  to  the  use  of  the  next  in- 
cumbent. 

Sometimes  a  benefice  is  kept  under  sequestration  for 
many  years,  when  it  is  of  so  small  value,  that  no  cler- 
gyman fit  to  serve  the  cure  will  be  at  the  charge  of  ta- 
king it  by  institution  }  in  which  case  the  sequestration  is 
committed  either  to  the  curate  alone,  or  to  the  curate  and 
church- wardens  jointly.  Sometimes  the  profits  of  a  liv- 
ing in  controversy,  either  by  the  consent  of  the  parties, 
or  the  judge^s  authority,  are  sequestered  and  placed  for 
safety  in  a  third  hand,  till  the  suit  is  determined,  a  mi- 
nister being  appointed  by  the  judge  to  serve  the  cure, 
and  allowed  a  certain  salary  out  of  the  profits.  Some- 
times the  profits  of  a  living  are  sequestered  for  neglect 
of  duty,  for  dilapidations,  or  for  satisfying  the  debts  of 
Xhe  incumbent. 

.Sequestration,  in  chancery,  is  a  commission  usual- 
ly directed  to  seven  persons  therein  named,  empowering 
them  to  seize  the  defendant's  personal  estate,  and  the 
profits  of  his  real,  and  to  detain  them,  subject  to  the  or- 
.der  of  the  court«    It  issues  on  the  return  of  the  Serjeant 
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at  arms,  whert;in  it  is  certified,  that  the  deieodaot  liad 
secreted  himself. 

Sequestrations  were  first  introduced  by  Sir  Nicholas 
Bacon,  lord  keeper  in  the  reign  of  Queen  Elizabeth  j 
before  which  the  court  found  some  difficult j  in  enfor- 
cing its  process  and  decrees }  and  they  do  not  seem  to 
be  in  the  nature  of  process  to  bring  in  the  defendant,  bot 
only  intended  to  enf(Nxe.tbe  performance  of  the  counts 
decree. 

A  sequestration  is  also  made,  in  London,  npoo  an 
action  of  debt  $  the  course  of  proceeding  in  wbich  case 
is  this:  The  action  being  entered,  the  officer  goes  to 
the  defendant's  shop  or  warehouse,  when  no  person  is 
there,  and  takes  a  padlock,  and  hangs  it  on  the  door, 
uttering  these  words :  *'  I  do  sequester  this  warehouse, 
and  the  goods  and  merchandise  therein,  of  the  defend- 
ant in  this  action,  to  the  use  of  the  plaintiff,^'  &c.  after 
which  he  sets  on  his  seal,  and  makes  a  return  of  the  se- 
questration in  the  compter ;  and  four  days  being  passed 
after  the  return  made,  the  plaintiflf  may,  at  the  next 
court,  have  judgment  to  open  the  shop  or  warehoose, 
and  to  have  the  goods  appraised  by  two  freemen,  who 
are  to  be  sworn  at  the  next  court  held  for  that  comp^ 
ter ;  and  then  the  Serjeant  puts  bif  hand  to  the  bill  of 
appraisement,  and  the  court  grants  judgment  thereon  \ 
but  yet  the  defendant  may  pot  in  bail  before  satis&o- 
tion,  and  by  that  means  dissolve  the  seqaestration  ;  and 
after  satisfaction,  may  put  in  bail  to  disprove  the  debt, 

J&C. 

In  the  time  of  the  civil  wars,  sequestration  was  need 
for  a  seizing  of  the  estates  of  delinquents  for  the  use  of 
the  commonwealth. 

Sequestratiok,  in  Scots  Law,     See  Law  Index. 

SEQUIN,  a  gold  coin,  struck  at  Venice,  and  ia 
several  parts  of  the  Grand  Signior^  dominions.  In 
Turkey,  it  is  called  dahob,  or  piece  of  gold,  and  ac- 
cording to  Volney  is  in  value  about  6s.  5d.  sterling. 
It  varies,  however,  considerably  in  its  value  in  diflcreni 
countries.  At  Venice  it  is  equal  to  about  ps.  2d.  ster- 
ling. ...  -     . 

The  Venetian  sequins  are  in  great  request  in  Syria, 
irom  the  fineness  of  their  standard,  and  the  practice 
ihey  have  of  employing  them  for  women's  trinkets;. 
The  fiuhion  of  these  trinkets  does  not  require  roach  art  i 
the  piece  of  gold  is  simply  pierced,  in  order  to  suspend 
it  by  a  ehain,  likewise  of  gold,  which  flows  upon  the 
breast.  The  more  sequins  that  are  attached  to  this 
chain,  and  the  greater  the  number  of  these  chains,  the 
more  is  a  woman  thought  to  be  ornamented.  This  is 
the  favourite  luxury,  and  the  emulation  of  all  ranks. 
Even  the  female  peasanu,  for  want  of  gold,  wear 
piastres  or  silver  pieces }  but  the  women  of  a  certain 
rank  disdain  silver ;  they  will  accept  of  nothing  bot  se- 
quins of  Venice,  or  large  Spanish* pieces,  and  crosadoee. 
Some  of  them  wear  260  or  300,  as  well  lying  flat,  as 
strung  one  on  another,  and  hung  near  the  forehead,  at 
the  edge  of  the  head-dress.  It  is  a  real  load  ;  but  tbey 
do  not  think  they  can  pay  too  dearly  for  the  satisfac- 
tion of  exhibiting  this  treasure  at  the  public  bath,  be- 
fore a  crowd  of  rivals,  to  awaken  whose  jealousy  consti- 
tutes their  chief  pleasure.  The  eflect  of  this  luxury  on 
commerce,  is  the  withdrawing  considerable  sums  fr^ai 
circulation,  wbich  remain  dead  ;  besides,  that  when  any 
of  these  pieces  return  into  common  use,  having  losi 

their 
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their  weight  by  being  pierced,  it  becomes  necessary  to 
weigh  them.  The  practice  of  weighing  money  is  ge* 
neial  in  Syria,  Egypt,. and  all  Turkey.  No  piece, 
however  efiaced,  is  refused  there  j  the  merchant  draws 
out  his  scales  and  weighs  it,  as  in  the  days  of  Abra« 
ham,  when  he  purchased  his  sepulchre,  in  consider- 
able payments,  an  agent  of  excJiange  is  sent  for,  who 
counts  p«ras  by  thousands,  rejects  a  great  many  pieces 
of  false  money,  and  weighs  all  the  sequins,  either  sepa- 
rately or  together. 

SeRAGLIO,  formed  from  the  Persian  word  seraw, 
or  Turkish  word  seraif  which  signifies  a  house,  and  is 
commonly  used  to  express  the  boose  or  palace  of  a 
prince.  In  this  sense  it  is  frequently  used  at  G>nstan- 
tinople  'f  the  houses  of  foreign  ambassadors  are  called 
seragiios.  But  it  is  commonly  used  by  way  of  eminence 
for  the  palace  of  the  grand  signior  at  Constantinople, 
where  he  keeps  bis  court,  and  where  his  concubines  are 
lodged,  and  where  the  youth  are  trained  up  for  the  chief 
posts  of  the  empire. 

It  is  a  triangle  about  three  Italian  miles  round,  whol- 
ly within  the  city,  at  the  end  of  the  promontory  Chry- 
•oceras,  now  called  the  Seraglio  Point*  The  buildings 
run  back  to  the  top  of  the  hill,  and  from  thence  are 
gardens  that  reach  to  the  edge  of  the  sea.  It  is  inclo- 
sed with  a  very  high  and  strong  wall,  upon  which  there 
are  several  watch  towers  :  and  it  has  many  gates,  some 
of  which  open  towards  the  sea  side,  and  the  rest  into  the 
city }  but  the  chief  gate  is  one  of  the  latter,  which  is 
constantly  guarded  by  a  company  of  capoochees,  or 
porters  j  and  in  the  night  it  is  well  guarded  towards 
the  sea.  The  outward  appearance  is  not  very  beautiful, 
the  architecture  being  irregular,  consisting  of  separate 
edifices  in  the  form  of  pavilions  and  domes. 

The  ladies  of  the  seraglio  are  a  collection  of  beauti- 
ful young  women,  chiefly  sent  as  presents  from  the  pro^ 
vinees  and  the  Greek  islands,  most  of  them  the  children 
of  Christian  parents.    The  brave  prince  Heraclius  bath 
for  some  years  past  abolished  the  infamous  tribute  of  chil- 
dren of  both  sexes,  which  Georgia  formerly  paid  every 
year  to  the  Porte.    The  number  of  women  in  the  harem 
depends  on  the  taste  of  the  reigning  monarch  or  sultan. 
Selim  had   2000,  Achmet  had  bnt  300,  and  his  suc- 
cessor had  nearly  i6oo«     On  their  admission  they  are 
committed  to  the  care  of  old  ladies,  taught  sewing  and 
embroidery,  music,  dancing,  and  other  accomplishments, 
and  furnished  with  the  richest  clothes  and  ornaments. 
They  all  sleep  in  separate  beds,  and  between  every 
fifth  there  is  a  preceptress.      Their  chief  governess  is 
called  Katon  KiagOy  or  governess  of  the  noble  young 
ladies.    There  is  not  one  servant  among  them,  for  they 
are  obliged  to  wait  on  one  another,  by  rotation  \  the 
last  that  is  entered  serves  her  who  preceded  her  and  her- 
self.    These  ladies  are  scarcely  ever  suffered  to  go  a- 
broad,  except  when  the  grand  signior  removes  from 
one  place  to  another,  when  a  troop  of  black  eunuchs 
conveys  them  to  the  boats,  which  are  enclosed  with  lat- 
tices and  linen  curtains  \  and  when  they  go  by  land 
they  are  pot  into  close  chariots,  and  signals  are  made 
at  certain  distances,  to  give  notice  that  none  approach 
the  roads  through  which  they  march.     The  boats  of 
the  harem,  which  carry  the  grand  signior^s  wives,  are 
manned  with  24  rowers,  and  have  white  covered  tilts, 
•hot  alternately  by  Venetian  blinds.     Among  the  cm- 
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peror^s  attendants  are  a  number  of  motes,  who  act  and    Semglie* 
converse   by  signs   with   great   quickness,    and  some  *■      m       ' 
dwarfs,  who  are  exhibited  for  the  diversion  of  his  Ma- 
jesty. 

When  he  permits  the  women  to  walk  in  the  gardens 
of  the  seiagUo,  all  people  are  ordered  to  retire,  and  on 
every  side  there  is  a  guard  of  black  eunuchs,  with  sa- 
bres in  their  hands,    while  others  go  their  rounds  in 
order  to  hinder  any  person  from  seeing  them.     If,  un- 
fortunately, anyone  is  found  in  the  garden,  even  through 
ignorance  or  inadvertence,    he  is  undoubtedly  killed, 
and  his  head  brought  to  the  feet  of  the  grand  signior, 
who  gives  a  great  reward  to  the  guard  for  their  vigi- 
lance.    Sometimes  the  grand  signior  passes  into  the 
gardens  to  amuse  himself  when  tne  women  are  there  ^ 
and  it  is  then  that  they  make  use  of  their  utmost  efforts,, 
by  dancing,  singing,  seducinggestures,  and  amorous  blan- 
dishments, to  ensnare  the  affections  of  the  monarch.    It 
is  not  permitted  that  the  monarch  should  take  a  virgin 
to  his  bed,  except  during  the  solemn  festivals,  and  on 
occasion  of  some  extraordinary  rejoicings,  or  the  arrival 
of  some  good  news.     Upon  such  occasions,  if  the  sul- 
tan choose  a  new  companion  to  his  bed,  be  enters  into 
the  apartment  of  the  women,  who  are  ranged  in  files 
by  the  governesses,,  to  whom  he  speaks,  and  intimates 
the  person  he  likes  best ;  the  ceremony  of  the  handker- 
chief which  the  grand  signior  is  said  to  throw  to  the 
girl  that  he  elects,  is  an  idle  tale,  without  any  founda- 
tion.    As  soon  as  the  grand  signior  has  chosen  the  girl 
that  he  has  destined  to  be  the  partner  of  bis  bed,  all  the 
others  follow  her  to  the  bath,  washing  and  perfuming 
her,  and  dressing  her  superbly,  conducting  her  singing, 
dancing,   and   rejoicing,   to  the    bed    chamber  of  the 
grand  signior,  who  is  generally,  on  such  an  occasion,  al- 
ready in  bed.     Scarcely  has  the  new-elected  favourite 
entered  the  chamber,  introduced  by  the  grand  eunucb 
who  is  upon  guard,  than  she  kneels  down,  and  when 
the  sultan  calls  her,  she  creeps  into  bed  to  him  by  th6 
foot  of  the  bed,  if  the  sultan  does  not  order  her,  by 
especial  grace,  to  approach  by  the  side:  after  a  certain^ 
time,  upon  a  signal  given  by  the  sultan,  the  governess 
of  the  girls,  with  all  her  suite,  enters  the  apartment,  and> 
takes  her  back  again,  conducting  her  with  the  same  ce- 
remony to  the  women's  apartments ;  and  if  by  good- 
fortune  she  becomes  pregnant,  and  is  delivered  of  a  boy, 
she  is  called  tisaki  sultanesst  that »  to  say,  sultajess  mo- 
ther \  for  the  first  son  she  has  the  honour  to  be  crown- 
ed,  and  she  has  the  liberty   of  forming  her  court. 
Eunuchs  are  also  assigned  for  her  guard,  and  for  her 
particular  service.     No  other  ladies,  though  delivered 
of  boye,  are  either  crowned  or  maintained  with  sucb 
costly   distinction  as   the  first  >   however,   they   have 
their  service  apart,  and  handsome  appointments.     Af- 
ter the  death  of  the  sultan,  the  mothers  of  the  male 
children  are  shut  up  in  the  old  seraglio,  from  whence 
they  can   never   come  out   any  more,    unless    any  of 
their  sons   ascend  the   throne.     Baron   de   Tott   in- 
forms US,  that  the  female  slave  vtho  becomes  the  mo*> 
ther  of  a  sultan,  and  lives  long  enough  to  see  her  son 
mount  the  throne,  is  the  only  woman  who  at  that  period 
alone  acquires  the  distinction  of  sultana-mother  ;  she  is 
till  then  in  the  interior  of  her  prison  with  her  son.     The 
\\i\e  oi  bac?ie  haduriy  principal  woman,  is  the  first  dignity 
of  the  grand  signior's  harem)   and  she  has  a  larger 
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Beraglk).  Allowance  than  tbose  wbo  have  the  title  of  second,  third, 
and  fourth  wonaan,  which  are  the  four  free  women  the 
Koran  allows. 

This  is  a  description  of  the  grand  Mgnior^s  seraglio : 
we  shall  now  add  an  account  of  the  seraglio  or  harem^ 
as  it  is  otlen  called,  of  the  emperor  of  Morocco,  from 
the  very  interesting  tour  of  Mr  Lempriere.  This  gen- 
tleman being  a  surgeon  by  profession,  was  admitted  into 
the  harem  to  prescribe  for  some  of  the  ladies  who  were 
indisposed,  and  was  therefore  enabled  to  give  a  particu- 
lar account  of  this  female  prison,  and  what  is  still  more 
curious,  of  the  manners  and  behaviour  of  its  inhahi* 
tants. 

The  harem  forms  a  part  of  the  palace.  The  apart- 
ments, which  are  all  on  the  ground  floor,  are  square, 
very  lofty,  and  four  of  them  inclose  a  spacious  square 
court,  into  which  they  open  by  means  of  large  folding 
doors.  In  the  centre  of  these  courts,  which  are  floor- 
ed With  blue  and  white  chequered  tiling,  is  a  fonn* 
tain,  supplied  by  pipes  from  a  large  reservoir  on  the 
outside  of  the  palace,  which  serves  for  the  frequent 
ablutions  recommended  by  the  Mahometan  religion^ 
as  well  as  for  other  purposes.  The  whole  of  the 
harem  consists  of  about  twelve  of  these  square  courts, 
communicating  with  each  other  by  narrow  passages, 
which  afford  a  free  access  from  one  part  of  it  to  an- 
other, and  of  which  all  the  women  are  allowed  to  avail 
themselves. 

The  apartments  are  ornamented  on  the  outside  with 
beautiful  carved  wood.  In  the  inside  most  of  the  rooms 
are  hong  with  rich  damask  of  various  colours ;  the  floors 
are  covered  with  beautiful  carpets,  and  there  are  mattres- 
ses disposed  at  difl*erent  distances,  for  the  purpose  of  sit- 
ting and  sleeping. 

Besides  these,  the  apartments  are  furnished  at  each 
extremity  ^ith  an  elegant  European  mahogany  bed- 
stead, hung  with  damask,  having  on  it  several  mattresses 
placed  one  over  the  other,  which  are  covered  with  va- 
rious coloured  silks  ^  but  these  beds  are  merely  placed 
tliere  to  ornament  the  room.  In  all  the  apartments, 
without  exception,  the  ceiling  is  wood,  carved  and 
painted.  The  principal  ornameuts  in  some  were  large 
and  valuable  looking-glasses,  hung  on  different  parts  of 
the  walls.  In  others,  clocks  and  watches  of  different 
sizes,  in  glass  cases,  were  disposed  in  the  same  manner. 

The  sultana  Lalla  Batoom  and  another  favourite  were 
indulged  with  a  whole  square  to  themselves  \  but  the 
concubines  were  only  each  allowed  a  single  room. 

Each  female  had  a  separate  daily  allowance  from  the 
emperor,  proportioned  to  the  estimation  in  which  they 
were  held  by  him.  The  late  emperor^s  allowance  was 
very  trifling :  Latla  Douyaw,  the  favourite  sultana,  had 
very  little  more  than  half-a-crown  English  a-day,  and 
the  others  less  in  proportion.  It  must  be  allowed,  that 
the  emperor  made  them  occasional  presents  of  money, 
dress,  and  trinkets  \  but  this  could  never  be  suflicient 
to  support  the  number  of  domestics  and  other  expences 
they  must  incur.  Their  greatest  dependence  therefore 
was  on  the  presents  they  received  from  those  Europeans 
and  Moors  who  visited  the  court,  and  who  employed 
their  influence  in  obtaining  some  particular  favour  from 
the  emperor.  This  was  the  most  successful  mode  that 
could  be  adopted.  When  Mr  Lempriere  was  at  Mo- 
rocco, a  Jew,  desirous  of  obtaining  a  very  advantage- 
'ous  favour  irom  the  emperor,  for  which  he  had  been  a 
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long  time  nnraccestfally  soliciting,  sent  to  mil  the  prin- 
cipal ladies  of  the  harem  presents  of  pearla  to  a  Tcry 
large  amount  \  the  conseqoeoce  was,  that  tbej  all  went 
in  a  body  to  the  emperor,  and  immediately  obtalaed  the 
wisbed-for  concession. 

The  ladies  separately  furnish  their  own  roooM,  hirs 
their  own  domestics,  aod,  in.  fact,  do  what  they  please 
in  the  harem,  but  are  not  permitted  to  go  oot  withoot 
an  express  order  from  the  enperor,  who  very  aeldon 
grants  them  that  favoar,  except  when  they  are  to  be  re- 
moved from  one  palace  to  another.  In  that  case,  a 
party  of  soldiers  is  dispatched  a  little  dtatance  befors 
them,  to  disperse  the  male  passengers  in  particuJar,  and 
to  prevent  the  possibility  of  their  being  seen.  This 
previous  step  being  taken,  a  piece  of  linen  doth  is  tied 
roond  the  lower  part  of  the  fiue,  and  afterwards  these 
miserable  females  cover  theinselves  enUrely  with  their 
haicks,  and  either  mount  moles,  which  they  ride  like 
floen,  or  what  is  more  usual,  are  pot  into  a  sqaaie  car- 
riage or  litter,  constructed  for  this  puipese,  which  by 
its  lattice-work  allows  them  to  see  withoot  heiug  seen. 
In  this  manner  theyset  off,  under  the  charge  of  a  gosrd 
of  black  eunuchs.  This  journey,  and  sometimes  a  walk 
within  the  hounds  of  the  palace,  with  which  they  aie, 
however,  seldom  indulged,  is  the  only  exercise  they  are 
permitted  to  take. 

The  late  emperor's  harem  consisted  of  between  6o 
and  lOO  females,  besides  their  dooMStics  and  slaves, 
which  were  very  numerous.  Many  of  the  concobines 
were  Moorish  women,  who  had  been  presented  to  the 
emperor,  as  the  Moors  consider  it  an  honour  to  have 
their  daughters  in  the  harem  \  several  were  Eoropeaa 
slaves,  who  had  either  been  made  captives,  or  purchased 
by  the  emperor  \  and  some  were  Negroes. 

In  this  gronp  the  Europeans,  or  their  desoendaats, 
had  by  far  the  greatest  claim  to  the  character  of  hand- 
some. There  was  one  in  particular,  who  was  a  native 
of  Spain,  and  taken  into  the  harem  at  about  the  same 
age  as  Lalla  Douyaw,  who  was  indeed  a  perfect  beauty. 
Nor  was  this  lady  quite  singular  in  that  respect,  ior 
many  others  were  almost  equally  handsome. 

The  eunuchs,  who  have  the  entire  charge  of  the  wo- 
men, and  who  in  fact  live  always  among  them,  are  the 
children  of  Negro  slaves.  They  are  generally  cither 
very  short  and  fat,  or  else  tall,  deformed,  and  lane. 
Their  voices  have  that  particular  tone  which  is  obser- 
vable in  youths  who  are  just  arriving  at  manhood  %  and 
their  persons  altogether  afford  a  disgusting  image  of 
weakness  and  effeminacy. 

The  same  gentleman  gives  us  a  very  curiotia  aeoooot 
of  the  manners  and  ignorance  of  these  immured  females, 
from  his  own  observation,  when  visiting  the  prince's  ha- 
rem, *' Attended  by  an  eunuch  (says  he),  after  passing 
the  gate  of  the  hatem,  which  is  always  locked,  and  un- 
der the  care  of  a  guard  of  eunuchs,  we  entered  a  nar- 
row and  dark  passage,  which  soon  brought  us  to  the 
court,  into  which  the  women's  chambers  open.  We 
here  saw  numbers  of  both  black  and  white  women  and 
children ;  some  concubines,  some  slaves,  and  others  hi- 
red domestics. 

'*  Upon  their  observing  the  unusual  figure  of  an  Eu- 
ropean, the  whole  multitude  in  a  body  surrounded  me, 
and  expressed  the  utmost  astonishment  at  my  dreas  and 
appearance.  Some  stood  motionless,  with  their  hands 
lifted  up,  their  eyes  fixed,  and  their  months  open,  in 
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^eviglio.  tlie  nraal  mttitade  of  wonder  and  suriirise.  Some  bant 
-^into  immoderate  fits  of  laughter ;  while  others  again 
came  up^  and  with  uncommon  attention  eyed  me  from 
head  to  foot.  The  parts  of  my  dress  which  seemed 
OMSt  to  attract  their  notice  were  my  buckles,  buttons, 
and  stockings ;  for  neither  men  nor  women  in  this  coun* 
try  w«ar  any  thing  of  the  kind.  With  respect  to  the 
club  of  my  hair,  they  seemed  utterly  at  a  loss  in  what 
▼iew  to  consider  it ;  but  the  powder  which  I  wore  they 
oonceived  to  be  employed  for  the  purpose  of  destroy- 
ing vermin.  Most  of  the  children  when  they  saw  me, 
tBn  away  in  the  most  perfect  consternation  j  and  on  the 
whole,  I  appeared  as  singular  an  animal,  and  I  dare  say 
bad  the  honour  of  exciting  as  much  curiosity  and  at- 
tention, as  a  lion  or  man-tiger  just  imported  from  abroad, 
nnd  introduced  into  a  country  town  in  England  on  a 
market-day.  Eveiy  time  I  visited  the  harem,  I  was 
■urrounded  and  laughed  at  by  this  curious  mob,  who,  on 
my  entering  the  gate,  followed  me  close  to  the  very 
diamber  to  which  I  was  proceeding,  and  on  my  return 
nniversally  escorted  me  out. 

*'  The  greatest  part  of  the  women  were  uncommonly 
fat  and  unwieldy  }  had  black  and  full  eyes,  roond  faces, 
with  small  noses.  They  were  of  different  complexions } 
tome  very  fair,  some  sallow,  and  others  again  perfect 
K^egroes. 

'*  One  of  my  new  patients  being  ready  to  receive  me» 
I  was  desired  to  walk  into  her  room  \  where,  to  my 
great  surprise,  I  saw  nothing  but  a  curtain  drawn  quite 
•cross  the  apartment,  simibir  to  that  of  a  theatre  which 
•eparates  the  stage  from  the  audience.  A  female  do* 
■lestic  brought  a  very  low  stool,  placed  it  near  the  cur- 
tain, and  told  me  I  was  to  sit  down  there,  and  feel  her 
mistresses  pulse. 

**  The  lady,  who  had  by  this  time  summoned  up  cou- 
Irage  to  speak,  introduced  her  hand  from  the  bottom  of 
the  curtain,  and  desired  me  to  inform  her  of  all  her  com- 
plaints, which  she  conceived  I  might  perfectly  do  by 
kaerely  feeling  the  pulse.  It  was  in  vain  to  ask  her 
where  her  pain  was  seated,  whether  in  her  stomach, 
liead,  or  back  ;  the  only  answer  I  could  procure  was  a 
request  to  feel  the  pulse  of  the  other  hand,  and  then 
point  out  the  seat  of  the  disease^  and  the  nature  of.  the 
pain. 

**  Having  neither  satisfied  my  curiosity  by  exhibiting 
Ker  face,  nor  made  me  acquainted  with  the  nature  of 
her  Complaint,  I  was  under  the  necessity  of  informing 
her  in  positive  terms,  that  to  understand  the  disease  it 
was  absolutely  necessary  to  see  the  tongue  as  well  as  to 
feel  the  pulse  ^  and  that  without  it  I  could  do  nothing 
for  her.  My  eloquence,  or  ratliet  that  of  my  Jewish  in- 
terpreter, was,  however,  for  a  long,  time  exerted  in  vain } 
aad  I  am  persuaded  she  would  have  dismissed  me  with- 
oat  any  further  inquiry*  had  not  her  invention  supplied 
ber  with  a  happy  expedient  to  remove  her  embarrass* 
ment.  She  contrived  at  last  to  cut  a  hole  through  the 
detain,  through  which  she  ex  traded  her  tongue,  and 
thus  complied  with  ray  injunction  as  far  as  it  was  neces- 
sary in  a  medical  view,  but  most  effectually  disappoint- 
ed my  curiosity. 

**  I  was  afterwards  ordered  to  look  at  another  of  the 
prince's  wives,  who  was  affected  with  a  scrophulous 
dwelling  in  her  neck.  This  lady  was,  in  the  same  man- 
ner as  the  other,  at  first  excluded  from  my  sight  j  but 
sa  she  was  obliged  to  show  me  her  complaioti  i  had  an 
VOX^    XIX.  Part  I.  f 
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opportunity  of  seeing  her  fiice,  and  observed  it  to  be   Seraglio 
very  handsome.'*  || 

it  is  curious  to  observe  the  strange  and  childish  no-  Scrapii. 
tions  of  persons  who  have  been  wholly  secluded  from  the 
world.  All  the  ladies  of  the  harem  expected  that  our 
author  should  have  instantly  discovered  their  complaints 
upon  feeling  the  pulse,  and  that  he  could  cure  every 
disease  instantaneously.  He  found  them  proud  and 
vain  of  their  persons,  and  extremely  ignorant.  *'  A- 
mong  many  ridiculous  questions,  they  asked  my  inter- 
preter (says  Mr  Lempriere)  if  I  could  read  ano  write  > 
npon  being  answered  in  the  affirmative,  they  expressed 
.the  utmost  surprise  and  admiration  at  the  abilities  of 
the  Christians.  There  was 'not  one  among  them  who 
could  do  either ;  these  rudiments  of  learning  are  in- 
deed only  the  lot  of  a  few  of  their  men,  who  on  thai 
account  are  named  TaibSf  or  explainers  of  the  Maho<» 
metan  law.'* 

It  is  melancholy  to  reflect  on  the  situation  of  these 
unfortunate  women.  Being  considered  as  the  mere  in^ 
struments  of  pleasure,  00  attention  is  paid  to  the  im- 
provement of  their  minds.  They  have  no  employment 
to  occupy  their  time.  Their  needle-work  is  pevrormed 
by  Jewesses ;  their  food  is  dressed,  and  their  chambers 
taken  care  of,  by  slaves  and  domestics*  They  have  no 
amusement  but  a  rude  and  barbarous  kind  of  melan- 
choly music,  without  melody,  variety,  or  taste ;  and 
conversation  with  one  another,  which  must  indeed  be 
very  confined,  uniform,  and  inanimate,  as  they  never 
see  a  new  object.  Excluded  from  the  enjoyment  of 
fresh  air  and  exercise,  so  necessary  for  the  support  of 
health  and  life  ;  deprived  of  all  society  but  that  of  their 
fellow-sufferers,  a  society  to  which  most  of  them  would 
prefer  solitude  itself  ^  they  are  only  to  be  considered  as 
the  most  abject  of  slaves— ndaves  to  the  vices  and  caprice 
of  a  licentious  tyrant,  who  exacts  even  from  bis  wives 
themselves  a  degree  of  submission  and  respect  which 
borders  upon  idolatry,  and  which  God  and  nature  never 
meant  should  be  paid  to  a  mortal. 
.  SERAI,  a  building  on  the  high  road,  or  in  large 
cities  in  India,  erected  lor  the  accommodation  of  tra- 
vellers. 

SERAPH,  or  Seraphim,  spirits  of  the  highest  rank 
in  the  hierarchy  of  angels  5  who  are  thus  called  from;, 
their  being  supposed  to  be  most  inflamed  with  divine 
love,  by  their  nearer  and  more  immediate  attendance  st 
the  throne  of  God,  and  to  communicate  their  fervour  to 
the  remoter  and  inferior  orders.  Seraphim  is  the  He- 
brew plural  of  seraph.     See  Akgel. 

SERAPHIC,  burning,  or  inflamed  with  love  or  zealy 
like  a  seraph  :  thus  St  Bonaventure  is  called  the  sera* 
phic  doctor^  from  his  abundant  zeal  and  fervour. 

SERAPIAS,  a  genus  of  plants  belonging  to  the  class 
of  gy  nandria ;  and  in  the  natural  system  arranged  under 
the  seventh  order,  OrchidecB.     See  Botany  Index, 

SERAPION,  a  physician  of  Alex:%ndria«  He  and 
Philinns  of  the  isle  of  Cos,  were  both  scholars  of  Hero* 
philus,  and  were  founders  of  the  empiric  sect  ^  which 
happened  about  287  B.  C. 

SERAPIS,  in  Mythology^  an  Egyptian  deity,  who 
was  worshipped  under  various  names  and  attributes,  as 
the  tutelary  god  of  Egypt  in  genera],  and  as  the  patron 
of  several  of  their  principal  cities.  Tacitus  informs  as, 
that  he  was  worshipped  as  a  kind  of  universal  deity  that 
represented  Esculapins,  Osiris,  Jupiter,  and  Plata  \  aBt^L 
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he  was  sometimeg  taken  for  Jupiter  Ammon,  the  Sun, 
and  Neptune :  and  the  honours  that  were  rendered  Co 
him  at  Alexandria  were  more  solemn  and  extraordinary 
than  those  of  any  other  place. 

Phitarch  and  Clemens  of  Alexandria,  as  well  as  Ta- 
citiKS^,  inform  um,  that  while  the  first  Ptolemy  was  em- 
ployed in  fortifying  Alexandria  with  walls,  adorning  it 
with  temples  and  stately  huildings,  there  appeared  to 
him  in  his  sleep  a  youn^  man  of  extraordinary  beaoty, 
of  a  stature  more  than  human,  admonishing  him  to  dis- 
patch into  Pontus  somo  of  his  most  trusty  friends  to 
bring  from  theuce  his  statue  :  he  assured  him,  thai  the 
city  and  kingdom  which  possessed  it  should  prove  hap* 
.py,  glorious,  and  powerful.  The  young  man  having 
thu4  spoken,  disappeared,  mounting  up  into  heaven  in 
a  blaze  of  Bre. 

Ptolemy  discovered  his  vision  to  the  priests ;  but  find- 
ing them  ignorant  of  Pontus,  he  had  recourse  to  an 
Athtnian,  who  informed  him  that  near  Sinope,  a  city 
of  Pontus,  there  was  a  temple  much  resorted  to  by  the 
natives,  which  was  consecrated  to  Pluto,  where  he  had 
a  statue,  near  which  stood  that  of  a  woman.  Ptolem^^ 
neglecting  the  injunctions  of  the  apparition,  it  again 
appeared  to  him  in  a  menacing  attitude  \  and  the  king 
immediately  dispatched  ambassadors  to  the  Scrapiaii 
monarch,  loaded  with  presents.  The  king  of  Sinope 
consented  ;  hut  his  subjects  opposed  the  removal  of  the 
statue*  The  god,  however,  of  bis  own  accord,  as  we 
are  informed,  conveyed  himself  to  the  ambassador's  &hip, 
and  in  three  days  landed  in  Alexandria.  The  statue  of 
Serapis  was  erected  in  one  of  the  suburbs  of  the  city, 
where  a  magnificent  temple  was  after wnrds  reared. 

The  statue  of  Serapis,  according  to  Macrobius,  was 
•f  a  human  form^  with  a  basket  or  bushel  on  bis  head, 
signifying  plenty  \  bis  right  hand  leaned  on  the  head 
of  a  serpent,  whose  body  was  wound  round  a  figure 
with  three  heads,  of  a  dog,  a  lion,  and  a  wolf  ^  in  his 
left  hand  be  held  a  measure  of  a  cubit  length,  as  it  were 
to  take  the  height  of  the  waters  of  the  Nile.  The  figure 
of  Serapis  is  found  on  many  ancient  medals. 

The  famous  temple  of  Serapis  at  Alexandria  was 
destroyed  by  order  of  Theodosius  ;  and  the  celebrated 
sitatiie  of  this  deity  was  broken  in  pieces,  and  its  limbs 
carried  first  in  triumph  by  the  Christian*  through  the 
city,  and  then  thrown  into  a  fierce  fire,  kindled  for  that 
purpose  in  the  amphitheatre.  As  the  E^ptians  ascri- 
bed the  overflowing  of  the  Nile,  to  which  was  owing 
the  fertility  of  their  country,  to  the  benign  influence  of 
their  god  Serapis,  they  concluded,  that  now  he  was 
destroyed,  the  river  would  no  longer  overflow,  and  that 
a  general  famine  would  ensue ;  but  when  the?  observ- 
ed, on  the  contrary,  that  the  Nile  swelled  to  a  greater 
height  than  bad  been  known  in  the  memory  ot  man, 
and  till  reby  produced  an  immense  plenty  of  all  kinds 
of  provi^^ions,  many  of  the  pagans  renonnoing  the  wor- 
ship of  idols,  adored  the  God  of  the  Christians. 

SERENA  GUTTA,  the  same  as  amaurosis.  See  Me- 

DICIKK,  N°  360. 

SERENADE,  a  kind  of  concert  given  in  the  night 
by  a  lover  to  his  mistress,  undex  her  window.  These 
sometimes  only  consist  of  instrumental  music,  but  at 
other  times  voices  are  added  :  the  music  and  songs  com- 
posed for  these  occasions  are  also  called  serenades. 

SERENE,  a  title  of  honour  given  to  several  princes, 
%ii4  to  tb^  principal  magistrates  of  republics.  The  king 
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of  Britain,  the  republic  and  doge  of  V«:uice,  aodl  tfae 


ciiildreo  of  the  king  of  Spain,  are  called  97»osi 
and  when  the  pope  or  the  sacred  college  write  to  the 
emperor,  to  kings,  or  to  the  doge,  thi-y  give  them  no 
other  title.  In  like  maimer,  the  emperor  gives  no  other 
title  to  any  king,  except  to  the  king  of  France. 

SERENUS  Sammonicus,  a  celebrated  pbysician 
in  the  reigns  of  the  emperors  Severus  and  Caracalla,  in 
and  about  the  year  200.  He  wrote  several  treatises  on 
history  and  the  works  of  nature  \  but  there  is  only  one 
of  them  extant,  which  is  a  very  indiflFcrent  poem  on  the 
Remedies  of  Diseases.  He  was  murdered  at  a  festival 
by  the  order  of  Caracalla.  He  had  a  library  that  coo* 
tainfd  62,000  volumes,  which  Qnintus  8ereDiia  Sam* 
roonicus  his  son  gave  to  Gordian  the  Younger,  to  whein 
he  wan  preceptor. 

SERES  (Ptolemy)  ^  a  people  of  the  Farther  Asia; 
bounded  on  the  west  by  Scylhia  extra  Imaum  ;  on  tbe 
north  and  east,  bv  Terra  Incognita  \  and  on  the  sooth, 
by  India  extra  t^angem.  According  to  these  limits^ 
their  country  answers  nearly  to  Cathay  or  North  China. 
Other  authors  vary  greatly  in  placing  them,  though  the 
generality  agree  in  placing  them  far  to  the  east.  Mela 
places  them  between  the  Indi  and  Scytbae  ^  and  perhaps 
beyond  the  Indi,  if  we  distinguish  the  Sinic  from  theok 
The  ancients  commend  them  for  their  cotton  mannfac* 
tores,  diflFerent  from  the  produce  of  the  bombyces  or 
silk-worms,  called  seres  by  the  Greeks ;  whence  serka^ 
"  silk." 

SERGE,  a  woollen  quilted  stufi*,  maonfactored  on  a 
loom  with  four  treddles,  after  the  manner  of  rateens, 
and  other  stufis  that  have  the  whsle.  The  goodness  eC 
serges  is  known  by  the  quilting,  as  that  of  dotbs  by 
the  spinning.  Of  serges  there  are  various  kinds,  deno- 
minated either  from  the  different  qualities  thereof,  or 
from  the  places  where  they  are  wrought.  The  meit 
considerable  is  the  London  serge,  now  highly  Taloed 
abroad,  particularly  in  France,  where  a  manofiiictore  is 
carried  on  with  considerable  success,  under  tbe  title  ef 
^rgejapon  de  Londres. 

The  method .  of  making  the  London  serge  we  sbaQ 
now  describe :  For  wool,  the  longest  is  chosen  for  the 
warp^  and  the  shortest  for  the  woof.  Before  either  kind 
is  used,  it  is  first  scoured,  by  putting  it  in  a  copper  eC 
liquor,  somewhat  more  than  lukewarm,  composed  of 
three  parts  ef  fair  water  and  one  of  urine.  After 
having  stayed  long  enough  therein  for  the  liquor  to 
dissolve,  and  take  off  the  grease,  &c.  it  is  stirred  brisk- 
ly about  with  a  wooden  peel ;  taken  ont  of  the  liquor, 
drained,  and  washed  in  a  running  water,  dried  in  the 
shade,  beaten  with  sticks  on  a  wooden  rack  to  drive 
ont  the  coarser  dust  and  filth,  and  then  picked  clean 
with  the  hands.  Thes  far  prepared,  it  is  neased  witk 
oil  of  olives,  and  the  h>ngest  part,  destined  w  the  warp^ 
is  combed  with  large  eombs,  heated  in  a  little  turnaco 
for  the  purpose.  To  clear  off  the  oil  ngnin,  the  wool 
is  put  in  a  liquor  composed  of  hot  water,  with  seap 
melted  therein :  whence  being  taken  out,  wrung,  and 
dried,  it  is  spun  on  the  wheel. 

As  to  the  shorter  wool,  intended  for  the  woof,  k 
is  only  carded  on  the  knee  with  small  cards;  and  then 
spun  on  the  wheel,  without  being  scoured  of  its  oil. 
It  must  be  remarked,  that  the  thread  for  the  warp  is 
always  to  be  spun  much  finer,  and  belter  twihted  than 
that  of  the  iv.oof.    The  wool  both  for  the  warp  and 

the 


S    E    R  [ 

tcqre,  the  ^oof  being  spun,  and  the  thread  diyicled  into  ekains, 
•mtt^t^t.  that  of  the  woof  is  pat  on  spools  (unless  it  have  been 
spun  apon  them)  fit  for  the  oavity  or  eye  of  the  shuttle; 
and  that  for  the  warp  is  wound  on  a  kind  of  wooden 
bobbins  to  fit  it  for  warping.  When  warped,  it  is  stiff- 
ened with  a  kind  of  size,  whereof  that  made  of  the 
shreds  of  parchment  is  held  the  best ;  and  when  dry  is 
pat  on  the  loom. 

When  mounted  on  the  loom,  the  workman  raising 
and  lowering  the  threads  (which  are  passed  through  a 
reed),  by  means  of  foar  t reddles  placed  underneath  the 
loom,  which  he  makes  to  act  transversely,  equally,  and 
alternately,  one  after  another  with  his  feet,  in  propor- 
tion as  the  threads  are  raised  and  lowered,  throws  the 
shuttle  across  from  one  side  to  the  other  \  and  each  time 
that  the  shuttle  is  thrown,  and  the  thread  of  the  woof 
is  crossed  between  those  of  the  warp,  strikes  it  with  the 
frame  to  which  the  reed  is  fastened,  through  those  teeth 
the  threads  of  the  warp  pass }  and  this  stroke  he  repeats 
twice  or  thrice,  or  even  more,  till  be  jodges  the  cross* 
ing  of  the  serge  sufficiently  close :  thus  be  proceeds  till 
the  warp  is  all  filled  with  woof. 

The  serge  now  taken  off  the  loom  is  carried  to  the 
folier^  who  scours  it  in  the  trough  of  his  mill  with  a 
kind  of  fat  earth,  cal  led  yti//rr*«  earthy  first  purged  of 
all  stones  and  filth.  Afler  three  or  four  hours  scouring, 
the  fuller^s  earth  is  washed  out  in  fair  water,  brought  by 
little  and  little  into  the  troush^  out  of  which  it  is  taken 
when  all  the  earth  is  cleared  j  then,  with  a  kind  of  iron 
pincers  or  plyers,  they  pull  off  all  the  knots,  ends, 
straws,  &c.  sticking  out  on  the  8ur(ace  on  either  side  ; 
and  then  returning  it  into  the  fulling  trough,  where  it 
is  worked  with  water  somewhat  more  than  lukewarm, 
with  soap  dissolved  therein  for  near  two  hoars :  it  b 
then  washed  out  till  such  time  as  the  water  becomes 
quite  clear,  and  there  be  no  signs  of  soap  left  j  then  it 
is  taken  out  of  the  trough,  the  knots,  &c.  again  pulled 
off,  and  then  put  on  the  tenter  to  dry,  taking  care  as 
fast  as  it  dries  to  stretch  it  out  both  in  length  and 
breadth  till  it  be  brought  to  its  just  dimensions.  When 
well  dried,  it  is  taken  off  the  tenter,  and  dyed,  shorn, 
and  pressed. 

SERGEANT,  or  Serjeant,  at  Law,  or  of  the  Cotf^ 
is  the  highest  degree  taken  at  the  common  law,  as  that 
of  Doctor  is  of  the  civil  law  ;  and  as  these  are  supposed 
to  be  the  most  learned  and  experienced  in  the  practice 
of  the  courts,  there  is  one  court  appointed  for  them  to 
plead  in  by  themselves,  which  is  the  common  pleas, 
where  the  common  law  of  England  is  most  strictly  ob« 
served:  but  they  are  not  restricted  from  pleading  in  any 
other  court,  where  the  judges,  who  cannot  have  that 
honour  till  they  have  taken  the  degree  of  Serjeant  at  law, 
call  them  brothers^ 

Serqeant  at  ArmSf  or  Mace,  an  officer  appointed 
to  attend  the  person  of  the  king  *,  to  arrest  traitors,  and 
such  persons  of  quality  as  offend',  and  to  attend  the  lord 
high  steward,  when  sitting  in  judgment  on  a  traitor. 

Of  these,  by  statute  13  Richard  II.  cap.  6.  there  are 
not  to  be  above  30  in  the  realm*  There  are  now  nine 
at  court  at  lool.  per  annum  salary  each  $  they  are  call- 
ed the  king's  sergeant  at  o/w»,  to  distinguish  them  from 
others :  they  are  created  with  great  ceremony ;  the  per- 
son kneeling  before  the  king,  his  majesty  lays  the  mace 
on  his  right  shoulder,  and  says,  Risenpf  sergeant  at  arms^ 
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and  esquire  for  ever.    They  have,  besides,  a  patent  for  Scrp^'nrtt 


the  office,  which  they  hold  for  life. 

They  have  their  attendance  in  the  presence-chamber, 
where  the  band  of  gentlemen-pensioners  wait  \  and,  re- 
ceiving the  king  at  the  door,  they  carry  the  maces  be- 
fore him  to  the  chapel  door,  whilst  the  band  of  pensioners 
stand  foremost,  and  make  a  lane  for  the  king,  as  they 
also  do  when  the  king  goes  to  the  house  of  lords. 

There  are  four  other  sergeants  at  arms,  created  in  the 
same  manner  \  one,  who  attends  the  lord  chancellor  \  a 
second,  the  lord  treasurer  j  a  third,  the  speaker  of  the 
house  of  commons ;  and  a  fourth,  the  lord  mayor  of 
London  on  solemn  occasions* 

They  have  a  considerable  share  of  the  fees  of  honour, 
and  travelling  charges  allowed  them  when  in  waiting, 
viz.  five  shillings  per  day  when  the  court  is  within  ten 
miles  of  London,  and  ten  shillings  when  twenty  miles 
from  London.  The  places  are  in  the  lord  chamberlain\ 

gift. 

There  are  also  sergeants  of  the  mace  of  an  inferior 
kind,  who  attend  the  mayor  or  other  head  officer  of  a 
corporation. 

Cwnmon  Seegbast,  an  officer  in  the  city  of  London, 
If  ho  attends  the  lord  mayor  and  court  of  aldermen  on 
court  days,  and  is  in  council  with  them  on  all  occabtons, 
within  and  without  the  precincts  or  liberties  of  the  city. 
He  is  to  take  care  of  orphans  estates,  either  by  taking 
account  of  them,  or  to  sign  their  indentures,  before  their 
passing  the  lord  mayor  and  court  of  aldermen  :  and  he 
was  likewise  to  let  and  maoage  the  oiphan  estates,  ac- 
cording to  his  judgment  to  their  best  advantage.  Seo 
Recorder. 

Sergeant,  in  War,  is  an  uncommissioned  officer  in 
a  company  of  foot  or  troop  of  dragoons,  armed  with 
an  halbert,  and  appointed  to  see  disci  pi  tne  observed,  to 
teach  the  soldiers  the  exercise  of  their  arms,  to  order, 
straiten,  and  form  their  ranks,  files,  &c.  He  receives 
the  orders  from  the  adjutant,  which  he  communicate*^ 
to  his  officers.  Each  company  generally  has  two  ser- 
geants. 

SERGEANTY  {Serjeantia\  signifies,  in  law,  a  ser- 
vice that  cannot  be  due  by  a  tenant  to  any  lord  but  the 
king  \  and  this  is  eiiher  grand  sergeanty,  or  petit,  Tha 
first  is  a  tenure  by  which  the  one  holds  his  lands  of  the 
king  by  such  services  as  he  ought  to  do  in  person  to  the 
king  at  his  coronation  ;  and  may  also  concern  matters 
military,  or  services  of  honour  in  peace  *,  as  to  be  the 
king's  butler,  carver,  &c.  Petit  sergeanty  is  where  a 
man  holds  lands  of  the  king  to'  furnish  him  yearly  with 
some  small  thing  towards  his  Wars  j  and  in  effect  pay- 
able as  rent.  Though  all  tenures  are  turned  into  soecage 
by  the  12  Car.  II.  cap.  24.  yet  the  honorary  services  of 
grand  sergeanty  still  remain,  being  therein  excepted. 
See  KsiGHT'Service. 

SERIES,  in  general,  denotes  a  continual  succession 
of  things  in  the  same  order,  and  having  the  same  rela- 
tion or  connection  with  each  other :  in  this  sense  we  say, 
a  series  of  emperors,  kings,  bishops,  &c. 

In  natural  history,  a  series  is  used  for  an  order  or  sub- 
division of  some  class  of  natural  bodies  ^  comprehending 
all  such  as  are  distinguished  from  the  other  bodies  of 
that  class,  by  certain  characters  which  they  possess  in 
common,  and  which  the  rest  of  the  bodies  of  that  cast 
have  nol. 
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Scries.  (t*)  Series,  in  Arithmetic  or  JUgebra^  %  tmnk  or 
progression  of  qoaotities  which  tooceed  one  anoUier  ftc- 
cording  to  some  determinate  low*  For  example,  the 
nombert 

3»  5»  7f  9»  "f  »3»  I5»  Re- 
constitute a  series,  the  law  of  which  is  that  each  term 
exceeds  that  before  it  by  a  given  number,  tix.  a*     A- 
gain,  the  numbers 

3,  6,  12,  24,  48,  96,  192,  &c 

constitute  a  series  of  a  different  kind,  eaeh  term  being 
the  product  of  the  term  before  it,  and  the  given  nmn- 
ber  2« 

-(2)  As  the  law  according  to  which  the  terms  of  a 
series  are  formed  mar  be  infinitely  Taried,  there  may  be 
innumerable  kinds  ot  series  \  we  shall  enumerate  a  few 
of  the  most  common. 

1.  Arithmetical  Seriet.  The  general  form  of  a  seriei 
of  this  kind  is 

o,  fl+<^  0+2 d;  fl+3  d^  0+4^  &c 

and  its  law  b  that  the  difference  between  any  two  ad- 
jacent terms  is  the  same  quantity,  vix.  d.  The  first  of 
the  two  preceding  examples  is  a  series  of  this  natore. 

2.  Geometricai  Series*    Its  general  form  is 

Of  a  rf  a  f*f  a  r^f  a  r*f  &c. 

In  this  kind  of  series  each  term  is  the  product  of  that 
which  precedes  it  and  a  constant  number  r,  which  is 
called  the  common  ratio  of  the  terms.  Hie  second  of 
the  above  examples  is  a  particular  case  of  a  geometrical 
series. 

3.  Harmomc  Series  is  that  in  which  the  first  of  anj 
three  of  its  consecutive  terms  is  to  the  third,  as  the  dit- 
ference  between  die  first  and  second  to  the  difference 
between  the  second  and  third :  hence  we  readily  find 
that  putting  a  and  b  for  its  two  first  terms,  its  general 
fi)rm  will  be 


«f  *> 


ab         ab  ab 

a — ft'  3  a— 2  A'  4 

If  we  si^pose  assi  and  ft=T»  ^^  g^t 
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as  a  particular  example  of  a  harmonic  series. 

4*  Recurring  Series.    Let  its  terms  he  denoted  by 

A,  B,  C,  D,  E,  F,  &c 

Then,  we  shall  form  a  recurring  series,  if  m  and  is  be- 
ing put  for  given  quantities,  we  take 

C=mA4-iiB,  £=:mC4-nD, 

D=:inB-fiiC,  F=inD+fi£, 


For  example,  let  us  suppose  A=:i,  Bs2ir^«iSitV, 
«s:3  «;  then  C=:io«*,  I)=38«*,  £=1^4  «*,  Fsr 
£i4«',  so  that  the  first  six  terms  of  the  aenes  are 

I,  2*,  io«*,  38««,  I54««,  614**. 

We  have  here  supposed  each  term  to  be  filmed  from 
the  two  which  come  immediately  before  it j. but  the 
name  recurring  series  is  given  to  every  one  in  which  the 
terms  are  iormed  in  like  manner  from  some  amined 
number  of  the  terms  which  precede  that  sought,  xaos, 
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potting  as  before  At  B,  C,  D,  &c  for  the  teme  of  die 
series,  and  m,  »,  ^,  q  for  given  quantities,  we  ahall  have 
another  recurring  series,  if  we  snppese  them  no  lelalcd 
that 

mA+ff  B  4.PC+9DSO, 
inB+nC-|.pD+7£=ro, 
mC  +ff  D  +p  E+q  F=o. 

The  two  series  of  quantities  sin.  o,  sin.  a  a,  atii.  3  4, 
&C.  and  COS.  a,  cos.  20,  cos.  3  o,  &c.  are  both  recnmng, 
as  is  manifest  from  the  law  which  connects  the  qaaati- 
ties  one  with  another.  (See  Algebra,  {  358.). 
^  (3.)  As  in  general  it  is  the  sum  of  the  terms  of  a  se* 
ries  which  is  the  object  of  investigation,  it  is  osnal  l» 
connect  them  bv  the  sign  -^  or  ^^  and  to  apply  the 
name  series  to  tne  expression  thns  formed.  Aecerd> 
ingly 

,    »+3+5+7+9--- +{»+*(•— 0} 

(where  m  denotes  the  number  of  terms)  is  called  aa 
arithmetical  series }  and  in  like  manner 


is  a  geometrical  series. 

(4.)  A  series  may  either  consist  of  a  definite  numhv 
of  terms,  or  their  number  may  be  supposed  greater  *h^ 
anj  that  can  be  assigned,  and  in  this  case  the  series  is 
said  to  be  infinite.  The  number  of  terms  of  a  series 
may  he  infioite,  and  yet  their  sum  finite.  This  is  true: 
for  example,  of  the  series 

which  is  equivalent  to  unity,  or  i. 

(5.)  We  have  already  treated  of  se^reral  fa— ihcs  of 
the  doctriaeof  series  in  the  articles  Alosbra,  FLoxiojis^ 
and  LoGAEiTHMS  \  and  in  paiticniar  we  have  given 
four  difierent  methods  for  expanding  a  qoanticy  into  a 
series,  vix. 

I.  By  DttiMM  or  JCvsMbff.  (See  Algsmia.  €  98L 
and  }  260.).  • '  ^^ 

2.BytheMethodoflndeiermimUOoeJkiemU.  (Al- 
OXBXA,  }  261.). 

3.  By  the  Bmomial  Theorem.  (AMElt a,  |  flfs*. 
I  269.). 

4.  By  Tiwkr^s  Theorem,  (Fluxiomb,  I  «6— .f  7X). 
We  shall  here  treat  briefly  of  another  branch  of  the 

tlmory,  namely,  how  to  find  the  sum  of  any  iiropsoti 
nnnber  of  terms  of  certain  series,  or  liie  enm  of  their 
terms  contiBoed  ad  mfimitum,  whc»  that  sum  is  finite. 

(6,)  There  isa  great  analogy  between  the  terais  of  a 
senes  and  the  ordinates  of  a  curve  which  are  snppssud 
to  stand  upon  the  axis  at  equal  distances  frem  one  aao- 
Iber,  the  first  ordinate  reckoned  firom  the  extrcanty  of 
the  axes  being  analogous  to  the  first  term  of  the  aeries, 
the  second  erainate  to  the  second  term,  and  so  ea. 
From  this  analogy  it  follows  immediately,  that  like  as 
the  nature  of  a  curve  is  indicated  by  an  eqnatioo  cx- 
peming  the  vahie  of  an  indefinite  ordinate  in  terms  of 
Its  corresponding  abscissa,  so  also  the  aatnre  of  a  series 
may  be  shown  by  an  equation  which  shall  expi«as  tha 
relation  between  any  term  }  and  the  nnmher  that  de- 
notes the  place  or  order  of  that  tern  in  the  series.    In 

coofimu^ 


tnet. 
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coofuroiity  to  tUis  method,  putting  the  symbols  Td), 
Tix)f  T(i)»  &c.  to  denote  the  terms  of  any  series 
vbateyeri  we  may  express  it  generally  thus. 

^  T(»),  +  To,  +  T{j)  •••  +  To 

nrhere  the  characters  (i),  (2),  are  meant  to  denote  the 
place  or  order  of  the  terms  to  which  they  are  joined, 
(the  first  term  being  supposed  to  Jiave  the  place  i,  the 
second  term  the  place  2,  and  so  on),  and  (y)  la  put  for 
anyindefintte  number. 

The  nature  of  the  arithmetical  series 

a+(a+d)+{a+2d)+{a+sd)+,  &c. 

will  be  defined  by  4be  equation 

T(.)=:o+(tv-iy, 

and,  in  like  -Baancr,  the  nalore  of  the  geometrical 
series 

a^a  r-f*a  f^-^-a  r*4-»'&c. 

win  be  expressed  by  the  equation 

Tw^af*-*. 

(7.)  As  the  xxprmion  for  the  Talfie  of  the  in- 
definite term  Tm  becomes  identical  with  all  the 
terms  of  the  tesies  in  succession,  by  substituting  the 
numbers  i,  2,  3,  &c  «Be  afteriifiefebor^r  «;,  that  ex- 
pression is  called  the  general  term  of  the  series.  In  the 
series 

0+A+-- tH zH 1+»  &c. 

■      ■   2a— -6      ^o-— 2^^4a— 36\^' 

the  general  term  is  evi^^dy  ^       ,         ^-. 

(8.)  We  shall  now  investigate  the  sum  of  any  num- 
ber of  terms  of  snekseries  as  have  their  general  terms 
expressed  by  any  .one  of  the  following  .a^ebraic  fonc- 
tions 

t>(t>+i)  <<t;+i)(o+2)  t;(t;+l)(t;-|-2)(t;+3) 

'     x'2   -       i'2*3       .  ^•a'3  ' 

Problem  I.  It  is  propMifsd  to  find  the  sum  of  « terms 
of  the  series  of  which  the  ^eQcral  term  is , the  &«t  fuBC-> 
tiom 

By  putting  i,  2,  5f  &C  ko  n -siieoesBivcly  forv,  it 
appears  that  the  series  to  be  summed  is 


Now,  as  in= 


,  we  have,  by  put- 

2  2 

ting  in  this  formula  x,  2,  3,  *  *  *  tois  successively  for  v , 

1-2 

.=^--.0. 

a'3     I  •  a 

,-3-4      a'3 

■_4'5      SM 
4-    a J-. 

•  •  •  • 
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„    ,_(«— O"    («— a)(»i— O 
2  a 

»(»+»)      («—!)« 

2  •  2 

Let  the  sum  of  the  quantities  on  each  side  of  the  sign 
=  be  now  taken-,  then,  observing  that  each  of  the  frac- 
tions on  the  right  hand  side,  with  the  exception  of 

-— ,  occurs  twice,  once  with  the  sign  +,   and 

again  with  the  sign  —^  by  which  it  happens  that  their 
Aggngate  is  =:o,  it  is  evident  tbat  we  have 

'+»+3+4-+«==??^ 

*       2 

^  Prob.  IL  It  is  proposed  to  sum  n  terms  of  the  se- 
ries, having  for  its  general  term  the  second  function 

1  •  2   ' 

This  series,  by  substituting  i^  2, 3,  &c  suceessiveljE 
for  t;,  is  found  to  be 


'-a     2-3  .3  *4 
I  •  2 ' I • a'  I  •  2 


•  • 


1.2* 


We  now,  following  the  node  pf  prooeeding  emflofed 
in  last  problem,  ppt  the  «xfrs6si<m  ^X!L:ti2  mider  this 

1*2 

form, 

t<t;-|-i)(t;-|-2)      iv'^i)v{v+iy 

to  which  it  is  evidently  equivalent,  and,  sobftituting  1,. 
2f  3,  &€•  successively  for  t7,  find 


1*2 X  •2*3 

X  •  2"*i  •  2  •  j' 
a'3_2*3'4 


.0, 


X  •  2     I  •  2  •  3 
3'4^3'4'5 

1*2       X  •  i2  •  3 

4'5__4'5'6 

X  •  2 


I  •  2-3' 
I  •  2  •  3' 

3'4'5 


X  ^  2  •  3     X  •  2  •  3' 


X  •  2  X  •  2*  3  '  X 

In  this  problem,  as  in  the  former,  it  appean  that 

each  quantity  on  the  right  side  of  the  MUjUioo.  ezcenO 

n{n+i)(n+%)  .        \    .  Z'  *         ^ 

^  .  ^\    — ^»  occurs  twice,  and  with  eontmiy  signs  ; 

therefore,  taking  the  aggregate  of  the  tonoa  oir  each 
sido,  wo  have 

I  •  2^X  •  2^X  •  2      1  •  2  ~    t  •  a 

^iS(n-H)(ll+2) 

1  •  a-3 

(9.)  It  will  be  obvious,  by  a  little  attention  to  tka 
solutions  of  these  two  proUems,  that  in  ea^h  the  terms  of 
the  series  to  be  sommed  are  the  di&rences  betwixt  tho 

adjacent 


Serici. 


Sen 


enet. 
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a^jicent  terms  of  another  serieSi  namelyy  that  nrhich 
has  for  its  general  term  the  function  next  in  order  to 
the  seneral  term  of  the  series  under  consideration;  that 
isy  the  terms  of  the  series  whose  general  term  i^  r,  are 
the    differences   betwixt  those   of  the   series   having 


for  its  general  term  :  Hence  it  will  ImppeD,  as  in  tlw 
two  foregoing  problems,  that  the  sum  of  all  the  terms 
of  the  former  series  will  be  eqaal  to  the  last  term  of  tbe 
latter ;  which  conclusion  maj  be  expressed  in  the  form 
of  a  tbeorem,  as  follows : 


^L^^for  its  general  terms  ;  and,  again,  the  terms         Thkorkm.     ^fc  sum  o/n  Urms  of  a  series  hm^ 
of  this  last  are  the  differences  of  the  terms  of  the  series    fir  iU  gtnerai  term  the  function, 

having    ^  ^^  ^\  ^  ^  for  lU  general  term.     Now  as 


v(«+i)(t;-f-aV  •  (v 


I) 


the  sum  of  the  differences  of  any  series  of  quantities 
whatever  which  begins  with  0  most  necessarily  be  the 
last  term  of  that  series  *,  it  follows,  that  the  sum  of 
all  the  terms  of  each  of  the  series  we  have  considered 
must  be  equal  to  the  last  term  of  the  next  following  se- 
ries ;  and  this  term  is  necessarily  the  expression  formed 
by  substituting  n  for  v  in  its  general  term,  that  is,  the 
snm  of  the  series  i  ^  2-f-3  *  *  *  4"*^  ^^^^^  ^^  ^  ^®'  ^^ 


general  term,  is        'l     y  ad^  the  sum  of  the  series 


Wv^. 


in... .  .nOHiL) 


IS 


i    ■    X  •  2  ^     ' 

li(li+0(fl+2) 

2-3 


The  next  series  which  has  ^<^  +  '>(*^+^^  for  it  ge- 

X  •  2-  3 

Heral  term,  as  well  as  all  that  succeed,  will  be  found  to 
have  the  very  same  property,  as  may  be  proved  as  fol- 
lows. Let  j7  denote  any  term  of  the  series  of  natural 
nnmbers  i,  2,  3,  &c.     Then,  becanse 


,_!+£ 


V — I 


p+i      f>+i' 

if  we  mvltiply  these  equals  by  the  product  of  all  the  fac» 

_  v+i  t;4-2    0       .    v+f^— I 

tors  ti,     ■    ,  — S— ,  &c.  to  — L£ —  ,  we  get 

23  P 

!;(<;+ X)  (i;+2)"  '  (<?+/> — ') 


I  •  2  "  3  •  •  • /> 

Cv{y+i"i{v+  2) ' "  {v+p) 

=  3         X  •  2-3 --(/i+i) 

L  1  •  2-  3  •••(p+ij 

Now,  if  in  this  identical  equation  we  substitute  tlie 
numbers  J,  2,  3,  &c.  to  n  successively  for  v,  the  re* 
suits  obtained  from  its  first  member 

!;(<;+ i)(r+ 2)'  "  (t^+/> — O 
I  •  2  •  3  •••/> 

will  be  a  series  having  this  function  for  its  general  term, 
(and  the  terms  of  which  will  evidently  be  the  difference 
between  the  terms  of  another  series  having  the  first  part 
<of  the  second  member  of  the  equation,  viz. 

t^(t^+0(<^+2)'"(r+;?) 

X  •  2*3'*-(f+i)       * 


X  •  2  •  3  •  •  •  /> 

is  equal  to 

wfii+i)  C«+2) («+/>) 

1  •  2  •3---(/i+i) 

Or,  setting  aside  the  denominators  of  the  terms,  we 
may  express  the  theorem  thus :  The  ssttts  ^n  terms  rf 
a  series^  having  for  its  general  term  the  eseprassiets 

€;(«+!)  (v+a)  •  •  •  (v+p— O, 

iseqjsalta 

n(n+0(e+2)-'(n+p) 

We  shall  here  give  a  few  particalar  cases  of  the  last 
general  formnla. 

L 


«+a+3+4-+«==^=^^ 


IL 


1  •  2+ a  •  3+3  •  4+4  •  5  •  •  •  +  «(«+! ) 

^fi(it+x)(n+2) 

3 

III.  I  •  2-S  +  2- 3    4+3 -4- 5  •  •  • +ii(is  +  i)(|,42) 
_n(>.  +  x)(»+2)(a+3)  ^ 

4 
(la)  By  means  of  the  above  general  theoiviii  we  may 
find  the  sum  of  any  number  of  terms  of  a  series  com* 
posed  of  the  powers  of  the  terms  of  an  arithmetical  pfo- 
gresdion,  the  general  term  of  which  will,  in  tlie  sinplest 
case,  be  t/,  p  being  a  given  number.  The  manner  of 
doing  this  will  appear  from  the  following  probK 


Prob.  III.  It  is  proposed  to  find  the  snm  of  u  terms 
of  the  series  of  squares  x+4+9+i6+acU..  &c,  or 
l*+2»+3'+4*+5*+.&c.        ^  ^' 

The  general  term  of  this  series  being  t;*^  ^^  pm  || 
under  this  form,  «;(t;-|»  I )<— 17,*  hence  we  get  by  sub- 
stituting 1,  2,  3,  &c.  for  t;. 


a»=2  •  3—2, 

3*=3  •  4—3. 

4'=4  •  5— 4» 
•  •  •  • 

fi*=:i»(fi-{.i)— -m 

Therefore  adding,  we  find 

i*+2'+3*+4*' •••+«• 
r  X  •  2+2 •  3  +  3  •  4+4  •  5  •  • .  +n(n+n 

1-0+2+3+4 •••+").  ^    ^  ^ 


But 


<!■*. 


•  For  exmnple,  let  the  quantities  le  o,  c,  ^,  r,  d^  then  it  is  manifest  that  (fl*-o)  +  (^-^^^  -1.  r^    r\  , 
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Serie«.     But  by  the  general  theorem  (9.) 

I  •  2  +  2 •  3+3  •  4  •  •  •  +n («+0  =  '  ~» 


and, 


n  (fi  +  i) 
I  +  2+3  +4  •  •  •  +>»=       7     y 


llierefore         i»-}-  2'+3*+4*  •••+«• 

_w(«+0(fl+2)         f»(ll+l) 

■"3                          a 
n(/74.i)  C2«  +  i) 
= 6 • 

We  might  have  arrived  at  the  same  conclasion  by 
considering  that  since  t;*,  the  general  term  of  the  series, 
is  equivalent  to  t;  (v-f- 1 )— -v,  the  series  must  be  the  dif- 
ference between  tvro  others,  one  having  t;(v-|-i)  and 
the  other  v  for  its  general  term ;  for  the  sake  of  perspi- 
cuity, however,  we  have  put  down  the  terms  of  all  the 
three  series. 

Frob.  IV.  It  is  proposed  to  find  the  sum  of  n  terms 
of  the  series 

i3+2»+3J+4J4.5S&c 

The  general  term  in  this  case  is  v'  ^  now  to  transform 
this  function,  so  as  to  deduce  the  sum  of  the  series  from 
the  general  theorem,  we  assume 

t;»=t;(v+i)  (t;+2)+At;  (v+O+Bv^ 

where  A  and  B  denote  quantities  which  are  to  have 
such  values  as  shall  render  the  two  sides  of  the  equation 
identical  whatever  be  the  value  of  v  ;  taking  now  the 
product  of  the  factors,  we  have 

f;»=t;»+(A+3)  if+  (A+B+2)  v, 

Therefore,  by  the  theory  of  indeterminate  coefficients, 
(Algebra,  )  261.) 

A+3=o,  A+B+2=ro: 

Hence  we  find  A=: — 3,  B^— A — 2=1  \  thus  it  ap- 
pears that  V  being  any  number  whatever, 

v>=:«  (v+i)  (t;+2)— 31;  (v+i)  +v. 

Now,  let  S  denote  the  sum  of  if  terms  of  the  series 
under  consideration,  which  has  v^  for  its  general  term, 
and  put  P,  Q,  R  for  the  like  sums  of  the  three  series, 
whose  general  terms  are  the  functions  t;  (v-f-i)  (v-f2), 
t;(t;-|-i)  and  t;  respectively  j  then,  it  is  evident  that 
S=rP— 3Q-f.IL     By  the  theorem  (9.) 

p_nC«+0  (»-f2)  (ii+3) 

4  ' 

^  5  • 
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CoroUury.    We  have  found  (Prob.  I.)  that 

I  +2+3+4  •  •  +«=        J    » 

therefore,  comparing  this  with  the  result  just  now  ob- 
tained, it  is  evident  that 

(i+2+3+4'-'+»)*=i'+2'+3'+4'--'+«'J 

this  is  a  very  curious  and  elegant  property  of  numbers. 
(!!•)  It  is  manifest  that  by  the  mode  of  proceedin^r 
employed  in  last  problem  we  may  investigate  the  sum  of 
n  terms  of  the  series 

i"'+/2*4.3--f-4'"+,  &c- 

m  being  any  whole  positive  number  whatever  :  and  in- 
deed in  the  very  same  way  we  may  find  the  sum  of  any 
number  of  terms  of  a  series,  whose  general  term  is 

fl+^+^v'+^«''*+»  &c. 

where  a  and  ^,  &c.  denote  given  numbers  \  namely,  by 
transforming  it  into  the  function  of  the  form 

A-f-Br+Ct;  (v+i)  +Dt;  (v-}-i)  (i;+2)+,  &c 

where  A,  B,  and  C,  &o.  denote  constant  quantities. . 
Our  limits,  however,  will  not  allow  us  to  go  into  par- 
ticnlars. 

(12.)  The  next  class  of  series  we  shall  consider,  com- 
prehends such  as  may  be  formed  by  the  successive  sub- 
stitution of  a,  a-f-'t  ^+^  &<^*  {9  being  put  for  any 
given  quantity  whatever)  in  the  series  of  functions 

' I I o 

t7(t;+i)Xt;+i)(t;+2)*f;(«+i)(t;+2)(t;+3y^^' 
We  shall  begin  with  the  first  of  these. . 

Prob.  V.  It  is  proposed  to  find  the  sum  of  »  terms  ^ 
of  the  series 


thereforei 


"- 5 * 

Q_»(«+0  C«+2)  (w+3) 

4 

2 


and  by  proper  reduction,  S,  or 

if+25+3»+43»  •  •  +«3=:'!!li'!±il*. 


+ 


f7: 


+,&c. 


<«+0^(a+i)  (a+2)^(«.t-2)  (fl+3) 
which  is  formed  by  substituting  0,  a-f-i,  o-f-S,  &Q. 

successively  for  v  in  the  eeneral  term  — r — — -;• 
^  ^  t;(t;+i) 

Whatever  be  the  value  of  t^,  we  have 

I      _i  1 

therefore,  proceeding  as  in  the  foregoing  problems,  woi! 
get 


o  (a-J-i)     a     a^p.1* 
I  II 


(a+i)(fl+2)     fl+l      a+a' 
I  II 


(fl+2)  (fl+3)      fl+2       ci+3' 


I  II 


(0^11.^1)  (a-f-n)      a^/i— I      a-^n 
Here  it  is  evident  that  the  terms  of  the  series  to  be 


Series. 


9    £    E 
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Sefisi.    fidoiiiled  nn  the  differences  betwixt  eTerj  two  adjeining 
terms  of  this  other  series. 


£    R 

I 


•  •  • 


+t4^+/ 


a+2  '  a+3 


•  • 


+  H^^ 


Hence  it  immediately  follows,  that  the  torn  of  all  the 
terms  of  the  former  is  the  diffextnoe  between  the  two 
extreme  terms  of  the  latter )  that  is 


+ 


•  •  • 


(a+»-i)(a+i») 


o(fl+i)^(a+i)(o+a) 

a     a+n* 

If  we  suppose  the  series  to  be  continued  ad  infimhan^ 
IheDi  as  »  will  be  Indefinitely  great,  and    ■     ■  indcfi* 

aitely  small,  the  som  will  be  simply  -^}  or  in  other 

words,  the  fraction-^ is  a  limit  to  the  sum  of  the  series. 


consequently,  the  som  of  all  the  terms  of  the  fbmer  is 
half  the  difference  between  the  extreoBC  terma  of  the 
latter,  or  is  ^ 

*t<i+r)~(a+i,Xa+ii+i)V 

(13*)  From  these  two  particular  cases  it  is  easy  to  see 
how  we  may  som  the  series  when  the  general  teim  U 


t;(o+i)(ti+a)  ...{v+pY 
p  being  any  whole  nomher  whatever :  for  since 


v+p* 


therefore,  multiplying  the  denominators  bj  all  thm  fii^ 
Phob.  VL  Let  it  be  reqmred  to  find  the  sum  of  n     tors  which  ars  inUrmedUte  between  tiand  v+m 

we  have 


terms  of  this  series. 
I 


4 


0(0+0(0+2)  ^C«+0(o+a)(«+3) 


fr(v+i)(t;+2)  . . .  {v+p) 


+,  &c» 


(c+2)(o+3)(a+4J 

thegeneral  term  in  this  case  being  ^^^^^^^^^y 


v(«+0(«>+a)...  (V 

I 


o 


all  .     .         (<'+0(«'+a)(v+3)...(t;+/i) 

Because  '«— »  ,  therefore*  mnltipWuiff     %.tii  •if*<t 

t;(f;+2)     t;     t;+2'  r^    o     Now  the  latter  Side  of  this  equation  in  a  general 


rf  we  haye 


2(t;+i) 
>+i)(t7+2)~'lt;(t;+l) 


OCt'+a)!' 


sion  for  the  diflerence  between  any  two 
of  a  series  whose  general  term  is 


w(t;+i)(t7+2)~  "  f.t;(t;+l)      (0+ 

and  hence,  by- substituting  o,  o+f,  0+2,  &c.  sncces* 
Avely  for  v, 


i,(a+i)(a+2) 

I 


(o+i)(a+2)(a+3) 

'   1 


.r i_         I 1 

'l.«(«+i)     («+i)(a+a)J 
*l(«+iX«+a)~ 


<«+a)(o+3)  ^ 

I  ^tl  I 


(«+3)(«+4) 


} 


v(t;+l)(t;+2)  • . .  (v+p— 1) 

therefore  the  difference  between  the  first  and  last  tems 
of  this  series  most  be  the  som  of  the  series  whose  gene* 
ral  term  is  the  fbnetion  on  the  other  side  of  tke  090a- 
tioBiTia* 

, £ ^ 

tj(t;+i>(t;+2)  ...(!' +jj) 

Hence  we  have  the  following  very  general  thrftmio- 

Theorxm.  Let  a  denote  ofw  nutnber  whatever^  amd 
ibi  I,  2,  3,  • .  mVtbe  a  series  of  numbers^  each  afufhkk 
exceeds  that  before  it  by  wiity  ;  the  sum  ofn  terms  of  a 
series  Jormed  oy  substituting  the  numbers  a,  a  + 1 ,  a+  2, 
&C.  to  a+n— I  successively  for  y  in  thejunctsom 


(a+ii— i)(a+«)(o+»+i) 
-*i(o+»^i)(fl+ii)~(o+»)(fl+ii+i)t* 


'^equaito 


viv+i)(j;+2)  .  .  .(v+p) 


Hence  it  appears  that  the  terms 
med  are  the  halyesof  the  differences 
series 


of  the  series  to  be  sum-    P§^, I 

ices  of  the  tenns  of  the        L     (o+»)(o+»+i  )Ca+^+a)  ••• 


+C«+*+jp— t) 

COROIXART. 
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C    »77    H 
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Striet.         CoROLLAKY.     The  same  series  continuid  ad  infifd- 
turn  is  equal  to 

1  i_^ \ 

JaCfl+O  Co+2)--(o+p— !)• 

(14.)  Wc  shair  aow  give  a  few  exai»ptes  rtf  the  ap- 
{plication  of  this  theorem. 

Example  I.  Required  the  sum  of  n  terms  of  the  series 
I  I  I 


+ 


+  .&C- 


The  terms  of  this  wtncs  are  evident! j  produced  bj  the 
successive  substitution-  of  the  numbers  2,  3,  4,  5,  &c. 
for  V  in  the  function 


t;(t;+i)(i;+2){»+3)' 


therefore^  comparing  this  expression  with  the  general 
formula,  we  have  a:r2,p=rj,  ami  the  saar  required 


'  C2-3  '4 


(2+»K3+^>(4+») 
£jr.  2..  Soquired  the  sum  of  the  series 


Jo}* 


+ 


I 


i'4'*7  ■  4'7  '  10  ■  7'  10*13      10 '  13"  i^ 
coatinotd^  ad  infimfum^ 

By  a  little  attention  it  will  appear  that  its  terms  are 
pf^diieed  hf  the  siibstitutMn  of  the  numbers  ^  1^ 
Sy,  &o.  successively  for  v  in  the  function 


3v(3«'+3)C3«»+6)      rjv(v+tXv+2) ' 
In  thla^case  then  a=y,  /'=2y  tliere£ore  the  sum  is 

III  I' 


(15.)  When  the  function  firom  which  the  series  is 
derived  has  nottha  Very  form- r^qmred^  in- the  theorem, 
it  maj  be  broogtrt  to  thai  form  by*  employing  suitable 
tranaionBatioosy  as  id^tha  twa  {bllawin|f  exftiii^toi' 

J^«  J,  It.  is  proposed  to-  find  the  sufl»  of  the^  seriaa 

I         I 


— +  — +  — 
1.4^2.5.^3.6 


f  Tt  +  t  &<5- 
4.7 


continued  ad  infinitum. 

This  series  is  evidently  formed  by  the  subefklition  of 
the  numbers  i,  2,  3,  &c.  successively  for  v  id  the  func- 
tion -T — ; — r.     This  expression,  how^ever,  does  not  in 

its  present  form  agree  with  tbe^neraLformula,  becsiusd 
the  factors  v-f-i,  t;-{-2  are  wanting;  therefore  to  trans- 
form it,  we  multiply  its  numerator  and  denominator  by 
(t;+i)  (t;-|-2),  and  it  becomes 

(f;+0(t>+2) 


(t;+0(t;-|.2)=A(v+a)(t;+3)H-B(t;+3)+C, 

and  by  multiplying  get 

t;»+3  t;+2=At;»+(5  A+B)t;+(6A+3B+G)  > 

therefore,  that  v  may  be  indeterminate,  we  must  make 

Aati,  5  A+B=3y  6  A+j  B+C=2» 

from  which  equatimks  we  get  Asi,  B=S3-^5  A=:  -^2, 
Cs  2—6  A— 3  B=:2,  so  that 

I  2 


■^^hrh.*Mb 


.A-U. 


.        ? ^ 

"'*t;(t;+i)(v+2)(t;-^^>* 

Thus  it  appears  that  the  proposed  series  is  resolvable 
into  tbree  others,  thre  general  terms  of  wfaich  all  agree 
with  tbe  theorem.     Now  the  sum  of  the  infinite  series 

whose  general  term  i^  j  ^  appeara  by  the  Aebrenr 
to  be  -,  or  t,  because  asi,  and'  the  sum  of  the  infinite 


I     «         seriea  wtkostf  general*  tonti  w- 


-^i 


;,  k  iw  Kke 


<v+i)(y+2y 

manner  fennd  to  be +—— =  -^^  j  and  lastly,  the  in- 

%'     i'2       a 

*  2^     I         I  * 

la  —  :t:-*:  theitfbte,  collecting  these  into  one, 

tiM  anm  of  the  propoiri  mim  i«  i^ljLi:isiiL  the 

'^  2^9     18 

answea. 

Ex»  4.  Ilefiiired  tho  sum  of  the  infisiite  saicfs 

L  I  -^  J  ^r         iL      &C« 

a*3*4     3*4-'5     4'5"6     i'^^"? 

The  terms  of  this  series  are  evidently  farmed  by  the 
substitution  of  the  numbers  ^,  a,  4,  successively  in  the 
function 


Now 


3' 


=:t;-f-2-— 3  y  thcfrefore, 

thus  it  appears  that  the  proposed  series  is  reducible  to 
two  others,  one  having,  its  terms  produced  by  the  sub- 
stitution of  1,  3,  &c.  for  V  in  the  function 


vCy+iy 
and  the  other  by  a  like  substitution  id  the  function 

v(v+i){v+2y    ^^^*  ^^  ^"'  theoietii,  the  sam  of 


*jiext  assume  its  numerator 

voE.  xax.  Part  r. 


the  first  of  these  is  -,  aad  tUit  of  the  second  i&  — 

2 


Setiei. 


S    E    K 


I    I7»    J 
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=— -,  therefore  the  sum  of  the  proposed  series  is 

2.34'  *•    *^ 


X 

2 


4 


I 
4 


From  these  exampTes  it  is  sofficienti j  eTideot  how  the 
theorem  is  to  be  applied  in  other  cases }  and  it  appears 
also  that  by  means  of  it  we  can  sum  an  j  series  whatever 
whose  general  term  is  of  the  form 

A       .  B  C 


+ 


+ 


&c« 

or  admits  of  hein^  redaced  to  that  form. 

(16.)  It  deserves  to  he  remarked  that  the  seriea^ 

1^3     4     5 

which  is  of  a  very  simple  form,  and  in  appearance  of  the- 
same  nature  as  those  we  have  summed,  does  not  how- 
ever admit  of  being  treated  in  the  same  manner  ^  and 
iodeedy  if  it  be  continued  ad  infinitum^  its  sum  is  infi- 
nite, that  is,  it  exceeds  any  number  which  can  be  as* 
signed.  The  truth  of  this  assertion  will  be  evident  if 
we  can  shew  that  a  certain  definite  number  of  its  terms, 
beginning  with  any  proposed  term,  can  always  he  found, 
the  sum  of  which  shall  exceed  an  unit  or  i  ^  for  this* 
being  th^  case,  as  we  can  go  on  continually  in  assigning 
such  sets  of  terms,  we  can  conceive  as  many  to  be  taken 
as  there  are  units  in  any  proposed  number  however 
great ;  and  therefore  their  sum,  and  much  more  the 
sum  of  all  the  terms  of  the  seriies  from  its  begimiog  to 
the  end  of  the  last  sets  of  terms,  will  exceed  that  num- 
ber. Now  that  this  can  always  be  done  may  be  proved 
as  follows : 

Let  the  term  of  the  series  from  which  we  are  to 
reckon  be  — ,  then  if  the  thing  be  possiblci  and  if  ft  be 
the  requisite  number  of  terms,  we  must  have 


+ 


+ 


a-f-i     a-f-2 
Now  because 


+ 


"+3 


...J. — t — 


I. 


«(i+i)=«+a+|. 

m 

and  in  general^ 

therefore,  being  any  whole  number, 

flf  I  +- ]   '^^'^fl+i'f  and  consequently 


a+p 


hence  it  follows  that  the  seriea 


i+/ 


+ 


;•••+ 


«     0+1     a  +  2        '   a+ 
will  be  greater  than  the  other  seriM 


:+ 


^-r:-rv^ 


(■+:)"(■+:)    "(■+iy 


•  •-• 


Now  this  last  being  evidently  a  geometrical 

I 
of  which  the  common  ratio  is        1 ,  its  aom  ia 


(•+iy 


therefore^  the  sum  of  the  series 

X 


i+r4.+    ' 


+ 


•'  + 


Will  always  be  greater  than  this  expression  5  but  if  w« 
suppose  n  so  great  that  the  quantity  (1  -f.i)  "^i,  ^^ 

to,  or  exceeds  0,  which  is  evidently  always  poeaible,  tliea 
the  above  expression  for  the  sum  of  the  geometrical  ae> 
ries  will  be  equal  to  x,  or  will  exceed  i  j  therefore,  the 

same  number  of  terms  of  the  serict  —  1         ?         t 

IX 

jqi^+^qi^+t  &c,  will  always  exceed  i  5  now  tbia 

is  the  property  of  the  series  we  proposed  to  demeaetrale. 

When  fl=r^i+ij    *,  then  a»  =  a  (i+ij^  but 

this  quantity  is  greaUr  than  a+n^i  the  denomiiiator 
of  the  last  term  of  the  series 

the  sum  of  which,  we  have  proved,  will  open  that  by. 
pothesis  exceed  unity ;  much  more  then  will  tbe  turn. 
exceed  unity  if  we  suppose  the  series  continued  until 
the  denominator  of  its  last  term  be  equal  to,  or  greater 
than  o*. 
Hence,  beginning  with  the  term  f.  It  appeare  *1»«^ 


i» 


»     J_     » •  •  •  -J. 

&C. 


458329=677« 


Although  the  sum  of  the  series  we  have  been  oooBidsi^- 
jng  is  infinite,  yet  it  evidently  increases  very  tlowW;. 
indeed  it  is  a  limit  to  all  such  as  have  a  finite  anm-  &r 


S    E    R 
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ev«*y  infinite  series,  tbe  terms  of  which  decrease  faster 
than  the  reciprocals  of  an  arithmetical  progression,  is  al- 
ways finite. 

(17.)  We  have  already  explained  what  is  meant  by  a 
recurring  series^  (2.)  we  shall  now  treat  "briefly,  first,  of 
tlieir  origin,  next  of  the  way  in  which  they  may  be 
summed,  and  lastly,  of  the  manner  of  determining  the 
general  term  of  any  particular  series. 

The  series  which  is  produced  by  the  developement  of 
«  rational  algebraic  fraction  has  always  the  property 
ifhich  constitutes  the  characteristic  of  the  class  called 
Hecurrmg^  (2.)  and  on  the  other  hand,  any  series  hav- 
ing that  property  being  proposed,  an  algebraic  fraction 
may  be  found  by  the  expansion  of  which  the  series  shall 
be  produced. 

The  fraction  —       '  ,»  for  example,  by  dividing  the 


namerator  by  the  denominator  is  converted  into  the  Infi* 
nite  series 

which  is  of  such  a  natsre  that  if  T,  T',  T",  denote  any 
three  of  its  succeeding  terms,  their  relation  to  one  ano- 
ther'is  expressed  by  tbe  equation 

T"=T*»+T'Ar. 

If  we  employ  algebraic  division  to  convert  the  frac- 
tion into  a  series,  the  law  of  its  terms  will  not  appear 
so  readily  as  if  we  use  the  method  of  indeterminate  co- 
efficients.    By  this  method  we  assume  the  fraction 

=A-|-Bar-f-C*»+D^+E**,  -f-  &c. 

and  hence,  multiplying  by  the  denominator,  and  brings 
.ingall  the  terms  to  one  side,  as  explained  in  Algebra, 
{  261,  we  have 

A+BT     4.C-1     +D7 
—I— A  V  *— B  V  **— C  J.  *»+,  &c.  =0, 
-23    -A3     -Bj 

and  hence, 

A— 1=0,  C— B— A=o, 

B— A— 2=0,  D— C— B=o, 

&c. 

From  these  equations  it  appears  that  the  law  of  the  se- 
ries is  such  as  we  have  assigned. 

The  equation  expressing  the  relation  which  subsists 
among  a  certain  number  of  succeeding  terms  of  a  recur- 
ring series,  is  called  its  scale  of  Relation,  Tbe  same 
Dvme  is  also  sometimes  given  to  the  equation  expressing 
the  connection  of  the  coefficients  of  the  terms.  Thus 
the  scale  of  relation  of  the  foregoing  series  is  either 

T"=T*4-T'*», 

• 

wliere  T,  T',  and  T''  denote  any  three  succeeding  terms 
xi  the  series,  or  it  is 

where  P,  Q  and  R  denote  their  numeral  coefficients. 

(t8.)  We  come  next  to  shew  how  the  sum  of  anypro^ 
posed  number  of  terms  of  a  recurring  series  may  be 
found.     Let  the  series  continued  to  n  terms  be 

T(i>+Tf.)+T(i)  ••  •  +T(— «)^.T(-.)+Tc), 

where  the  characters  To),  T(3),  &c.  denote  the  succes- 
•ive  terms,  nd  the  numbers  (i),  (2),  &c.  their  order 


or  place  j  and  as  whatever  number  of  terms  is  contained    Series, 
in  the  scale,  the  manner  of  summing  the  series  is  the 
same,  we  shall  in  what  follows,  for  the  sake  of  brevity, 
suppose  that  it  consists  of  three,  in  which  case  it  may  be 
expressed  thus, 

j>T(»- 1) -|- jrTcii- 1 ) -|- rT(«)  n  o, 

where  p,  y,  r  denote  certain  given  quantities. 

Tbe  scale  of  relation  affords  the  following  series  of 
equations, 

j>T(  X ) -f-yTc  1 )  +  rT(  s )  =r  0, 
/>T{  a ) + yT(  1 )  +rT(  4  )=o, 
/>T(  J )  4-yT(  4) -j-rT(  s  )=  o, 

/?Tf^  *) + grTct.- 1 ) +rT(»)=o. 
Taking  now  the  sum  of  these  equations,  we  get 

/?(T(i)+T(2)+T(j)---+T(.-aO 
4.y(T(a)+T(3)+T(^)--  .t-T( 

+rCT(j)+T(4)-|.T(5)"- -|.T( 

But,  putting  s  for  the  sum  of  n  terms  of  the  series,  this 
equation  may  manifestly  be  expressed  thus. 


'<•))  3 


O. 


p{s — ^T(») — T(it- 1 )) 
+y(»— T(i>— T( 
+r(«— T(.i— T( 


—07 
I-))     |-  = 

.)  3 


O. 


Hence,  after  reduction,  we  find  ^ =: 

p(T(>-i)+Tw  +  y(T(t)+T(.«))+r(T(t)+T(.)) 

From  which  it  appears  that  in  this  case  the  sum  de- 
pends only  on  the  two  first  and  the  two  last  tern^s  of 
the  series. 

Example.  It  is  proposed  to  find  from  this'  formula 
tlie  sum  of  ^2  terms  of  the  series 

i+2jrX3^+4*'+5**+»  &<^- 
its  scale  of  relation  being 

««Tc-.)— 2A?T(»-i  j+Tw  =0, 

Here/?=a-*,  qrz — 2*,  f=i,  therefore,  observing  that 
the  last  two  terms  of  the  series  must  be  (« — i  (*"""* 
and  n«"~',  we  have,  after  substituting  and  reducing, 

jsr J — . 

I 2X+X* 

This  formula  will  not  apply  in  the  case  of  jr=i,  be- 
cause then  the  numerator  and  denominator  are  each  =0: 
but  in  such  cases  as  this  we  may  find  the  value  of  the 
function  which  expresses  the  sum  by  what  is  delivered 
at  §  90,  Fluxions. 

(19.)  The  process  by  which  we  have  determined  the 
value  of  w  terms  of  the  series  T(i)-f.T{^«)-f.T{i)-(-,  &c. 
will  also  apply  to  the  finding  the  rational  fraction  from 
which  the  series  may  be  deduced,  which  is  also  the  sum 
of  the  series  continued  ad  infinitum.  For  in  this  case 
the  equation  from  which  we  have  deduced  the  sum 
being 

/)(T(i)+T(.)-f.T(5)-f,  &c.)7 


+^rT(»)-|-T(n+Tc4\-^^  ^^.^VriLCi- 

•La 


^^N. 
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Strict.     tk»t  U, 


I     i8q    ] 


w^  have 

j_(y+OT(t)+rT(«) 
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therefore,  since 


It    fol. 


For  examDle.  jet  it  bercqaired  to  Ead  the  firactiom     ,^^,  ^^^^  ^^  developement  of  the  &  actioa  — ^ 
which  beipg  aewopea  prodocea  the  aenei  '^  i«^ 


the  scale  of  relatiim  of  which  is 

Here /»=;»*,  ^=5— -iJCy  r=:i,  Td)^!.  T(t);=:2«}  there- 
fore, sobstitotiog  in  th^  fonBola,  we  get 


which  proceeds  aocording  t»  the  poweft  of  4r,  ie 


for  the  fraction  required,  or  ibr  the  stun  of  the  series 
Gontioaed  ad  snftmtum, 

(^o).  We  come  now  to  the  kst  branch  of  the  theei^ 
of  recurring  series  which  we  proposed  to  consider, 
]y,  how  to  find  in  any  case  the  general  term. 


And  here  it  is  evident  that  the  general  tenii  ia  (I^^* 

Lei  no  lake  ■•  %  partkolar  exaapk  Ae  fmsliiiu 
;,  whicb  when  espanded  into  m 


2J^ 


+22x^+42«'-f  86a»-f ,  flee 


Here,  from  the  equation  x-«dr— i-2Ji*s:o^  we  gtt  Jv»f 


We  shall  begin  with  the  most  simple,  a^d  suppose  the  wd  »=— i,  so  that  i— i*  and  i*^«  are  divisors  of  the 
°  ^  '^   '  '^■^  function  I — « — 2*',  that  is,   i— « — air'  =  (i  +  *) 

tction  to  be        .  ,  which  heinff  exDoonded  into  a  se-     ( i«*2ff) ;  hence /iss  ■'  i^fsa,  and  since  «:=Xy  Aca-— 1 1 

therefore  Ps  |>  Q=zi,  and  the  general  tem  (Pj^^'  + 
Q^**')  «*~'  becomes  by  suhstitniing 


fraction  to  be        .  ,  which  being  expounded  into  a  se- 
ries  by  division,  is 

a^af»+afs^ajih;^+^  ^q.. 

here  it  is  immediately  mani^isst  that  the  general  term  is 

aJLhx 
Next  let  us  suppose  the  fraction  to  be 


Let  the  two  roota  of  the  quadratic  eqnati(on  i- 

f=:o,  and   i— fir 


3        '        '3 

tlheie  the  sign  4*  ^  ^  ^  taken 
ber  'y  but  the  sign  — •  when  •  ia 

Sometimes  the  values  of  p  and  f  will 
ginary  quantities  j  these,  however,  will  he  fonnd  always 
to  destroy  one  another  when  substituted  ia  the  general 
term. 


=o1>e  «  =:  -,  «  =L  -,  so  thai 

=o ;  thmfL.  i-i-Hl-^,  (.-f*)  (x-y«),  thus,        ^*  "»  ■"»  •"J'^*'  *"*  '^^  ""^  P^ 
'  v-^T^-^  V      T  y»        f     recumng  series  to  be 


a'\-hx 


we  have 

Let  us  assuipe  this  expre8s!Q9  equal  to 

P  Q 

where  P  and  Q  denote  quantities  which  are  to  be  inde* 
pendent  of  jv^  then^  nduciQg  tea  common  denominatesv 
wc  ha;Ve 

Heoee,^  thai  »  v^j  risspwk:  i«delenaioale^  we  mnat 
i«fike 

P^i^Qsa,  fP+/iQ=i— *, 
and  froQi  thescrequatioiip  we  gpt 


e4^«4.cK* 


Let  »=-,«  =  -,  4KB -^  be  the  tkiee  iwstref  tir 

cubic  eqnatiea  i    mm    ^a»     i**— 0,  tkev  the  dean- 
BMaatoe  of  the  fraetion  will  be  the  prsduet  ef  the  three 


We  must  now  assumes  the  fimetaon  equal  to  the  ezpies- 
sion 


':+   " 


R 


Now,  hfi  the^pemftion  of  dtviadn,.  we  fiod 

3 


in  which'  F,  Qj  K  denote  quantities  which  are  inde- 
pend^lofwk 

The  three  terns- of  this  expression  are  next  to  he  re- 
duced to  »  conmioa  denominator  and  collected  into  one, 
and  the  cofflifJHtstaf  the.  powers  of « in  the  oneMrater 
of  the  result  are  to  be  put  equal  te  the  like:  pewtr»»ef.» 
in  the  proposed' fraction^  we  shall  then-  have 
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(?+'-)P+(p+'-)Q+(p+y)R=  — *. 

y  r  P-f/>  r  Q+p  j  Rs=e, 

•nd  by  these  equations  the  values  of  1*,  Q,  K,  may  be 
found. 


Let 


K 


-  be  now  resolved  into  se- 


ries  hj  4ivkioil  ^  tken,  additig  Ihe  1^^  powers  of  «  ia 
emeby  we  hare 

(P+Q+R)+(Pfl+Q7+Rr)ir+(Pii«+Q^* 
for  the  series  wbicb  is  the  deV^lopellient  of  th«  fraction 

mnd  here  the  general  term  is  evidently 

and  in  the  very  same  manner  may  Ae  general  term  be 
found  in  every  case  hi  wbicb  the  denominator  of  the 
fraction  admits  of  being  resolved  into  aneqiial  fiictors. 
(21.)  Let  us  now  suppose  the  fraction  to  have  the 

fintn  r-^^^ — r^  the  denominator  being  the  product  of 

(I— ^JP) 
ttro  equal  fkotors  \  this  fraetioa  (Saimot  be  Jecompooed 
into  other  firactions,  the  denominators  of  which  are  the 
Hiraple  factors  of  its  denominator^  \?e'  taay,  hovrevef, 
transform  it  into  IWo>  wUcb  shikU  ba^e  tt^ir  mmierikfors 
constant  quantities  by  proceeding  as  follows  :  Assume 
the  numerator  a4'6.r±:P4•Q(.^-^JrX  tben^  that  x 
may  remain  indetemliifiate,  we-  ilnttt  halt  P4*Q=rff, 
s:^y  therefore 

P  F 


The  MSmdjilicftX  ef  tfufd jrtrP-f-Q  {x^^»y  gi^Mr  us 
therefore 


a'\-bx 


Now,  putting  fS^  iMt  CeiM  of  tlitf  laltQ^  ^de  of  thk 
equation  under  the  form  P(i—^  »)"**,  it  is  lesolve^^ 
by  the  binomial  theorem  into  the  series 

Q       . 

the  other  fractlcfki   ■  beiif;^  ei^mtuded  into  it  seHel 

I— ^  Jip 

is- 

Therefore,  the  complete  developement  of  j-^ — ?)  i 

and  here  the  genetd  term  is  matoifttetly 
(f»F+Q)|y^'  4r-%  ot,  siitotitating  for  P  and  Q  tMr 
values, 


19 


{i.p«+(i.-i)*J,^»*-\ 
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(22.)  In  genei^al,  whatever  l>e  ihc  form  of  the  firac-  fkxiii. 
tion  from  which  a  recurring  series  is  derived,  to  deter* 
mine  the  geneml  terlh  we  liiudt  decompose  the  fraction 
into  others  which  may  be  as  simple  as  possible  \  and  pro- 
vided it  be  rational,  and  the  highest  polver  of  x  in  the 
numerator  at  li^ast  one  degree  less  than  the  highest 
power  in  the  denominatbr,  it  ttiay  be  always  decomposed 
into  others  having  one  or  other  of  these  two  forms 


I — px*  (i — y*)"' 

in  which  expressions  F,  Q,  /),  add  q^  denote  qnantitie» 
independent  of  x.  Each  partial  fraction  gives  a  recur- 
ring series,  thk;  general  term  of  which  will  be  sufficient- 
ly obvious ;  and  as  the  series  belonging  to  the  original 
fntctioft,  is  the  iom  of  these  ^ri^s,  so  also  its  general 
term  will  be  the  sum  of  all  their  general  terms. 

We  have  now  treated  of  som^  of  the  more  general 
methods  of  snmAiiiig  (Aeries  which  admit  of  being  ex- 
plained by  the  common  principles  of  algebra  \  but  the 
subject  fs  of  great  ^i^tent,  and  to  treat  ofit  so  as  to  give 
a  tolerable  notion,  of  its  variotts  branches,  would  require 
more  room  than  could  with  propriety  be  spared  in  such 
a  work  as  ours. 

(1}.)  Th<ft  ihikiobffi^  calciJikvB  siffok^ds  c  method,  al- 
most the  only  general  one  we  possess,  of  summing  series. 
Thl^  gaienil  principles  opbil  which  it  is  applied  may 
be  stated  briefly  as  follows.  Since  the  fluent  of  any 
fluxion  containing  one  variable  quantity  may  always  be 
Expressed  by  a  series,  on  the  contrary  ever/  Sevres  may 
be  regarded  as  the  expression  of  a  fluent :  when  any 
series  then  is  proposed,  we  must  endeavour  to  find  the 
fluxional  expression  of  which  that  series  is  the  fluent  ^ 
and  as  we  can  always  find  the  fluent  of  a  fluxion,  tit 
least  by  approximation,  within  given  limits  ^  w)s  may 
thence  determine,  if  not  the  exact,  at  least  the  approsti- 
mate  value  of  any  infinite  serieis.  We  shall  now  shew  how 
this  principle  may  be  applied  in  some  particular  cases. 

Problem  L  It  i^  prop69ed  to  find  the  sum  of  n 
terms  of  the  serie6 

jir^:(V^4i34^-f^4^  •  •  •  •  -f  li^e*. 
Let  thesdnd'bcdemiteftby  r.  TdtflT,  multiplying  all 

tlie  tenas-  by  -r-.  we  have 

'    X 

SX        •  •  •  •'  _^       • 

X 

Let  the  fliienl  of  both  sidei^  be  now  taken,  and  the 
result  is 

Now  the  series  en  tlfe  right-band  side  of  tbb  equa* 
tion  is  a  geddielHG^l  progression,  the  sum  of  which^  i» 

known  to  be -rr-i  (Algebra,  j  io6.).    Therefore 


/i^= 


*-•— * 


•+t 


\ 
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9ericf.     andy  taking  the  fluxiooSy 

•      •  •  • 

Hence  ife  find 
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This  result  agrees  with  that  formerly  foand  (17*)  of 
this  article. 

Problem  II.  It  is  proposed  to  sam  the  infinite  series 

I ^ h,  &c. 

3      S      7      9      " 

We  may  consider  this  series  at  a  particular  case  of  the 
more  general  series, 

x^       x^       sP 
X 1 — . 1.,  &c 

3        5        7 

liamely,  that  in  which  »=:i.     Putting,  therefore,  the 
sum  =«,  and  taking  the  fluziens,  we  have 


*=ar(i— «•+«♦— *<»+,  &c.) 

Now  the  series  in  the  parenthesb  is  oWionsly  the  de- 

z 


velopement  of  the  rational  fraction 


!+«» 


)  therefore, 


9  =  ^,  and  taking  the  flaent  s  rr  arc  (tan.  =«). 

-{-c,  radius  being  unity.  (Fluxions,  $  60.).  Now 
when  x=zOf  all  the  terms  of  the  series  vanish,  so  that  in 
this  case  5=0  ^  and  as  when  x::zo^  arc.  (tan.  =rAr)=:o; 
therefore  c,  the  constant  quantity  added  to  complete  the 
fluent  is  o,  and  we  have  simplj  «=rarc.  (tan.  ^»),  and 
when  A?=l,  then  szzi  a  quadrant  =.7853982. 

Problem  III.  Required  the  sum  of  the  infinite  series 

..4 


+ 


4-,  &c. 


1-3        2-3    •    3    4    •    4-5 

Putting  s  for  the  sum,  and  taking  the  fluxions,  we  get 

^     X  /  X*       X^        X*       X    *        ^      \ 
5=-rf  — -I H f-,  &C1. 

*  V  2  ^  3       4      5  / 

Now  the  series  in  the  parenthesis  is  evidently  equal  to 
— X — ^Nap.  log.  (i — x),  (see  Logarithms,  page  76. 
column  I.))  therefore 


X 


s=—  —  —  --X  Nap.  log.  (1—*). 

XX 

To  find  the  fluent,  let  us  put  v  for  the  function 
-  log.  (i— «v),  then,  taking  its  fluxion,  we  have 


;=-i;-xiog.(i-*)-;;^*- 


)• 


X 


«a  -  -.  X  log.  (I-*)  =v  +  ^(,^) . 

therefore,  substituting,  we  get 

•      •  X 

r-vA 

^  *(i^*) 

4 


X 
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X 


—  log,  (i_»)+e. 


=  ^'+7^5 
and  taking  the  fluents, 

•       _log>  (I— ») 

X 

m 

To  determine  the  constant  qaanttty  r,  let  no  take 
«^o,  then,  in  this  case  all  tlie  terms  of  the  series  va- 
nish so  that  «=ro,  also  log.  (x— ir)^Iog.  1=0^   aad 

,  log.  (l— «)        I  /  ar»         »» 

Since  in  ffeneral  — S— ^ ^zzi  — I      »       —  **  — 

.  «  *\  a  3 

)x        X* 
=— 1— -— —  — ,  &c.  when   jrsro.    tliea 

log.  (i— jr)  ,       ^ 

-s— i i=— I :  therefore  0  =  — i+r,  and  r=l  5 

bence  It  appears  that 

log  (I-^) 


—  log.  (1-*)  +  t 


_(I— *)Jogl(l-*) 


■f  I' 


Example*  Let  iir=f ,  then  our  formula  gives 


+ 


'  ^*^3  '  4  •  a''^4  •  5  •  a*"*"'  **• 


I'2*2"2'3'2"'3'4 

=1 — ^Nap.  log.  2^.3068528. 

Problem  iV.   Let  the  series  to  be  summed  be 

n      '  w-^i      ■  #1  +  2 

Putting  «  for  this  series,  let  all  its  terms  be  maltiplied 
by  x*^'  so  that  the  exponent  of  »  in  each  may  be  iden* 
tical  with  its  denominator,  the  result  is 


+f  &c. 


and  hence  taking  the  fluxions 

•  *  • 

^•^■+(«— i)**jif^*=s(« — i)jr 

+  («+i>V+(ot+2)««H-»+,&c. 

Let  both  sides  of  this  equation  he  now  multiplied  hj 
"^^,  and  it  becomes 


+  (i»+i>*-+  (wi  +  2)i*"4-'  +  ,&c. 

Putting  now  the  single  character^  for  the  flozionml  ex* 
pression  which  forms  the  first  member  of  this  equation, 
we  get  by  taking  the  fluents  of  both  sides. 


P= 


»-^*-+*-+»+x"-H+,  &C. 


=  2rl;v«^«+*«(i+*+je«+*»+,  &c.)-. 


but  the  series  in  the  parenthesis  is  the  developement  of 
-,  therefore 


^     m — 1  *  1 


UkjD 


g 


SEE 


C 


Sedei.    taking  now  the  flaxions,  and  substituting  instead  ofp  the 
expression  it  was  put  to  represent,  we  get 

•  mx  ,«**"* 


xs 


and  this,  after  reduction,  becomes 
•  .    #1—1    •       («— i)a:  .     tnx 


'sx== 


+ 


XX 


X     ^"  X  '     1 X   "   (l— «)*' 

This  fluzional  equation  being  of  the  first  degree,  and 
first  order,  its  primitive  equation  may  be  found  (from 
the  general  formula  given  in  Fluxions,  $  1 82.)  to  be 


•=^x/{( 


map*""'.  .      X9^ 


Mid  this  again,  by  remarking  that/(i 
and  that 


( 


>«— »= 


yl- 


^    i—x    ■"  fl(l— *)"^^ 
may  be  reduced  to 


««• 


)' 


cri  + 


f»X 


«"* 


«(i-*)  ■  ««^^  (I-*)*' 

The  remaining  fluent/- ^  may  be  found  by  f  109. 

Flitxioks,  and  it  must  be  so  taken,  that  after  being 
multiplied  by  ^^^^,,  it  shall  vanish  when  «=:o  j   for 


then  this  hypothesis  will  make  the  whole  function  which 
expresses  the  value  of  9  vanish,  except  its  first  term  1, 
as  it  ought  to  do. 


Example.    Let  us  suppose  fs=:2,  then^ 

,+alog.  ( 


fr 


9^X 


aad 


(I-*)' 


2^— m 


)i 


/•  «•«    _  (a — m)» 
2x  ^l 


)* 


2— 111 


> 


y. 


the  fluent  being  here  tdun  as  directed.     In  this  case 
then,  after  collecting  the  tenns,  we  get  s,  or 

z 


=r-z+ 


(2-J») 


log.  (I-*) 


(24.)  There  is  abrancb  of  the  doctrioeef  series  which 
18  of  considerable  importance  in  pure  mathematics  as 
well  as  in  many  pbysicaT  inquiries,  and  in  the  science 
ef  astronomy  ^  it  is  called  the  Interpolation  of  series. 

To  interpolate  a  series  is  to  interpose  among  its  terms 
others  which  shall  be  subject  to  the  same  law,  or  which 
shall  be  formed  in  the  same  manner  as  the  original  terms 
of  the  series  j^  or  ia  other  words,,  it  is  to  find  the 
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value  of  one  or  more  terms  by  means  of  others  which    Series 
are  given,  and  which  may  be  either  at  equal  or  unequal 
intervals  from  one  another,  the  places  of  the  given  terms 
as  well  as  of  those  sought  being  supposed  known. 

It  is  easy  to  see  that  this  problem  may  be  applied  to 
the  construction  of  logarithmic  tables  v  for  we  may  re- 
gard the  logarithms  of  the  natural  nembers  i,  2,  3,  4, 
Bicad  infinitum  as  the  terms  of  a  particular  series,  of 
which  the  numbers  themselves  are  then  the  indices^ 
Having  given  the  logarithms  of  some  numbers,  we  may 
by  interpolating  deduce  from  them  the  logarithms  of 
others. 

Again,  in  astronomy  we  may  consider  the  numbers 
which  express  the  successive  observed  positions  of  a  ce- 
lestial body  as  the  terms  of  a  series,  their  indices  being 
the  intervals  of  time  between  the  observations,  and  some 
assumed  epoch,  and  the  problem  we  are  considering  will 
enable  us  to  determine  the  position  at  any  instant  dif- 
ferent from  the  times  of  actual  obsewation,  provided  the 
intervals  between  the  observations  be  small,  and  the  in- 
stant for  which  the  position  is  sought  not  very  remote 
from  those  at  which  the  observations  were  made. 

(25.)  With  a  view  to  illustrate  the  nature  of  the 
problem  to  be  resolved,  let  us  consider  some  particular- 
case^  as  for  example  the  arithmetical  series 

0,  a-f-fif,  a-^id^  <>+3^>  ^+4^1  ^^' 

Jjet  t  and  t^  be  two  given  terms  of  the  series,  which 
are  at  any  distance  from  one  another,  and  let  n  and  nf 
be  their  indices,  or  numbers  which  denote  their  places 
in  the  series.  Also  let  y  be  any  term  whatever,  and  x 
its.  index*    Then  by  the  nature  of  an  arithmetical  series, 

t^aJ^{n—i)d,  f=a+(«'— l)i/. 

Now,  as  there  are  here  three  equations,  ea(;h  involving 
the  quantities  a  and  d,  we  may  eliminate  both  these 
quantities  by  the  common  rules  (Algebra,  Sect.  VII.)^. 
and  this  being  done,  we  get 

and  hence  we  find  this  expression, 

which  is  a  general  formula  for  fnterpolatihg  any  arith- 
metical series,  and  it  is  observable,  that  it  is  entirely  in- 
dependent both  of  the  first  term  and  common  difference. 

Example.  The  7th  term  of  an  arithmetical  series  is 
15,  and  the  I2th<  term  is  25 :  It  is  required  to  find  the 
loth  term.. 

Here  ^^=79  ^=12,  xzziio  \ 

tzsiSf  fzz  25,  y  is  sought.. 

Therefore  by  the  formula. 


=•:  X 1 5  +1 X.  ajs:  21,  the  answer 

(26.)  The  mode  of  investigation  by  which  we  have 
found  a  formula  for  the  interpolation  of  an  arithmetical 
series  will  apply  also  to  others,  if  the  law  according  to 
which  the  terms  are  formed  be  known  \  v\  ^xi^eci\^ 
however,  the  la^  ol^^^m^  \a\A\\i\.iaY^<^^^\&  ^\^^x 


S    £    R 
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"SVciIcs.  not  knowa,  or  it  U  npt  taken  iato  account,  and  we 
▼  '  '  onl  V  consider  |he  absolute  magnitudat  of  certain  termS| 
ana  the  narobers  ex  preying  their  placet  in  the  series. 
To  resolve  the  problem  generallj  with  these  thta^  it  is 
,  ^°...  usual  to  proceed  as  follows :  Let  a  straight  line,  AB, 
€ccc  Tui.  ^^^  ^  point  A  in  it,  he  assumed  as  given  in  position, 
and  let  there  be  Uken  the  sej^roents  AD,  Al>,  AD*, 
AD"',  &c.  proportional  to  the  numbers  denoting  the 
places  of  the  terms  of  a  series  reckoned  from  any  tertti 
assumed  as  a  fixed  origin,  and  at  the  points  D,  !>,  D^, 
let  there  be  erected  perpendiculars  proportional  to  the 
terms  themselves.  Let  us  now  suppose  a  curve  to  past 
through  C,  C,  C",  C'^  &c.  then,  if  it  be  so  abosen 
that  its  curvature  may  rary  gradually  in  its  progrese 
from  point  to  point,  without  any  very  abrupl  changea 
of  inflection,  and  moreover,  if  the  terms  (which  we  may 
suppose  to  be  either  at  equal  or  unequal  distaaoes)  are 
pretty  near  to  one  another,  it  it  easy  to  conceive,  that 
if  AP  be  taken  equal  to  the  number  expressing  the 
place  of  a  term  between  CD'',  C^iy  any  two  others, 
the  term  itself  will,  if  not  exactly,  at  least  be  nearly 
expressed  by  FQ,  the  ordinate  to  the  curve. 

As  an  infinite  variety  of  curvet  may  be  found  that 
sball  pass  through  the  same  given  points  ^  in  this  reaped 
tlie  problem  is  unlimited ;  it  is,  however,  convenient  to 
assume  such  as  ar?  simple  and  tractable.  The  parabolic 
class  possess  these  properties,  and  accordingly  they  are 
commonly  employed. 

Let  08  then  express  the  otdina«et  CD,  C^D',  C^Oy, 
C'ly^f  &c  which  are  the  g^ven  termt  of  the  teriet  by 

and  the  abscissae  AD,  AD',  AD",  AD*',  or  the  num. 
bers  denoting  the  order  of  the  terms,  by 

Put  y  for  PQ,  a  term  to  be  interpolated,  and  jv  for 
AP  its  place.  Then,  considering  s  and  y  at  indefinite 
co-ordinates,  a  parabolic  curve  that  shall  past  through 
the  pointo  C,  C,  O'  C",  Sec  wiU  have  fiur  iu  ^qua- 
tion 

y=A+B  «+C  **+D  *»,  &;c. 

the  number  of  terms  on  the  right-hand  side  being  sup- 
posed equal  to  that  of  the  given  points,  and  A,  B,  C, 
&c.  being  put  to  denote  constant  quantities.  To  de« 
termine  these  we  must  consider  tbft  wheo;r::r»,  tfien 
jr=^  and  that  when  xzrn',  tbeq  y^f  luxd  so  011,  there- 
feife,  spbstitutiug  tbe  succc^st^ve  connespQndiog  Telnet  of 
«r  and  y  we  get 

t  =A-fB«  -fC«*'  +D.fi»  -f»&o, 
C  =zA-|-Bii'  -f-Cn'*  4-Dfi'»'  +,  &c. 
<"  =  A+B  fi"  +C  »"•  +D  «"*  +,  &€• 
^''=A-|-Bii"'.fCji"^  +Dnf"»+,  Ac 
$c.  &c. 

ihis  series  of  equations  must  b^  continued  until  their, 
number  be  the  same  as  that  of  the  coefficient,  A,  B,  C, 
D,  &c.  If  we  now  consider  f,  ^,  C,  &c.  apd  n,  n',  n", 
Sec.  as  known,  and  A,  B,  C,  &c.  as  unknown  quanti- 
ties, we  may  determine  these  last  by  eliminating  them 
one  afler  another  from  the- above  equations,  as  is  taught 
in  Algebra,  Sect.  XVtl^  And  tlie  values  of  A,  B^ 
C,  &c.  being  thus  determined  and  substituted  in  the  ge^ 
neral  equation,  we  shall  have  a  general  expression  fory 
in  termrof  x  the  anmber  of  denoting  its  place  and  known 


•HginaU    Wa 


qoaptitiei ;  and  this  it  in  tohttanoe  tlie  aelotmi 
ly  given  of  the  problem  by  Sir  Isaac  NewteOy  wrka 
posed  it  in  the  third  hook  of  his  Priucifia  liiUl  a  vstw 
to  its  application  in  astronomy. 

A  celebrated  foreign  mathematidaii  rLagraniPe)  bat, 
in  the  Cahitrs  de  PEcok  NortmaU^  gi^cn  m  Afferent 
form  to  the  expression  for  jf.  He  baa  obaenred  that 
since,  when  it  becomes  11,  »*,  i/',  is^,  &c*  aaocetaavely, 
then  ^  becomes  <,  I',  «^,  <"',  &c  It  Mlows  cbat  the  ex- 
pression for  y  m^ost  have  tbit  form. 

y3«  i^$  f+y  !*+>  I^+,  &C. 

where  the  quantities  «,  ^,  y,  &c.  must  be  aocb  func- 
tions of  X,  that  if  wa  put  »^ff,  then  «=i  and  ^=o, 
r=:o,  &c,  and  if  wa  put  «=»',  then  m^o^  #=if 
y=$o,  &c.  I  and  again,  if  we  make  rzsf^^  Ibeit  jvsfO, 
/8=ro,  ys:i,  &c.  and  to  on.  Hence  it  ia  eaay  to  coa- 
cluda  ibal  the  values  af  #»  ^  y,  &o.  nmntt  ka^e  Iba 
form 


( 


(^ 


)  («'— •^)  (*'—«*') 

)  (nil')  jx-'^) 
(>-i«)  jk-^)  (x^f^) 

(is**— »)  (f«»'.-^)  (fi"c;j?o' 

and  here  the  nnmbar  of'fkctort  in  the  numerator  mod  de- 
nominator mutt  be  each  equal  to-  the  number  of  giian 
Cintt  in  the  curve.  This  formula  would;  be  fbood  to 
identical  witb  that  whiob  may  be  obtained  by  the 
method  indicated  in  last  article,  if  we  were  to  take:  the 
actual  product  of  the  factors  and  arrange  the  vbole  cxr 
pretsion  according  to  powers  of ».  It  possessea  however 
one  advantage  over  the  other^  viz*  that  of  aduutlia^of 
the  application  of  logarithmt. 

We  shall  now  shew  the  application  of  tUa  Ibrmola. 


Ex.  f .  Having  given  the  logarithms  of  xoi,  Xoa« 
104,  and  105,  it  is  required  to  find  the  logmrithn  o£ 
X03. 

In  thit  case  we  may  reckon  the  termt  of  tlie  teriet 
forward  from  the  fint  given  tenni  m«  log.  loi,  to  that 
we  have 


I  r:Iog.  ioi=:2.o0432t4, 
If  5  log.  ioa^2.ood6ooa, 
y  ^  log.  1032B  term  tought, 

<^ir  log..  104:=: 2.0 17033 3^ 
t^z^  log.  1055=2.0211^3, 

Substitoting  now  in  the  genend  fbrainla.we  get 


n  sso. 


/ISD 


— IM--3X— 4 
2X— iX-^a 


'^r—^m 


IX— 2.)(-r3 


_2XiX— a 
3Xax— I 
axiX— I 


a: 
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;^^leg  Ex,  2.  Given  a  oomet^s  distance  from  the  snn  on  the 
liBgaps.  following  days  at  12  at  night,  to  find  its  distance  De« 
••*»•      cerober  20th. 

December  12.  disUnce  301,  Dec.  24.  distance  715, 
21.  629,  26.  772- 

Heve  we  shall  estimate  the  places  of  the  terms  from 
the  time  of  the  first  position,  viz.  December  1 2.  There* 
fore 


i  =  301, 
y  is  sought, 
fsz  620, 

<^=   7«5r 


ft  =r  o, 

jp  c:  8, 

«"=:i2, 
if^'=:i4. 


In  this  ease  the  general  formula  gives  us 


I  6  2^8 

•1=  ^  ,  ^  =s  — ,  y  =1  — -,  #  = 


^lierefore 


63' 


45 


35 


^""63+45        3       35* 
s  j86.3  the  answer. 

We  ^hall  conclude  this  article  with  a  brief  ennmera- 
^on  of  the  best  works  on  the  subject  which  we  have 
been  treating  of. 

Ars  C(/n/ectandt\  (Jac.  Bernoulli.)  Met/aodus  Dif" 
ferentialis^  (Newton).  MetAoilus  Incremefttorum^  (Tay- 
lor). Methodus  Differentialis^  sive  Tractatus  de  Sum- 
matione  et  Inierpolatione  Scrierum^  (Stirling).  ImtitU" 
tiones  CakuL  Dtffl  (Euler).  Emcrson^g  Method  qfln^ 
crementi.  The  differential  method,  (same  author).  A/fir- 
ceUanea  Analytica^  (De  Moivre).  The  various  writings 
of  Landen  and  Simpson.  Theorie  des  Fonctwns  Analy^ 
tiques^  (Lagrange).  Du  Calcul  des  Derivation^  (Arbo- 
gart).  Traiti  des  differences  et  des  Series^  (a  sequel 
to  Lacroix's  work  on  the  Caicul  Differential^  &c.). 
Dr  Hutton's  Mathematical  and  Philosophical  IVacts, 
An  essay  on  the  Theory  of  the  various  orders  of  Lo- 
garithmic Transcendents,  with  an  Inquiry  into  their 
applications  to  the  Integral  Calculus,  and  the  Summa- 
tion of  Series,  by  W.  Spence,  &c.  &c. 

SERINGAPATAM,  the  capital  of  Mysore,  former- 
ly  the  dominions  of  Tippoo  Sultan,  is  situated  in  an  island 
of  the  Cavery  river,  about  290  or  300  miles  from  Ma- 
dras, and  in  N.  Lat.  j  2®  3  2'  and  E.  Long.  96®  47', 
about  four  miles  in  length,  by  one  and  a  half  iq  breadth, 
across  the  middle,  where  it  is  likewise  highest,  whence 
it  gradually  falls  and  narrows  towards  the  extremities. 
The  west  end  of  the  island,  on  which  there  is  a  fort  of 
considerable  strength,  slopes  more,  especially  towards 
the  north  ^  and  the  ground  rising  on  the  opposite  Fide 
of  the  river  commands  a  distinct  view  of  every  part  of 
the  fort;     The  fort  and  outworks  occupy  about  a  ^ile 
of  the  west  end  of  the  island,  and  are  distinguished  by 
magnificent  buildings,   and  ancient  Hindoo  pagodas, 
contrasted  with  the  more  lofty  and  splendid  monuments 
lately  raised  in  honour  of  the  Mahometan  faith.     The 
great  garden,  calied  the  Laul  Baug^  covers  about  as 
much  of  the  east  end  of  the  island  as  the  fort  and  out- 
work*»do  of  the  west ;  and  the  whole  intermediate  space, 
except  a  small  inclosure  on  the  north  bank  near  the  fort. 
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was,  before  the  last  war,  filled  %vith  houses,  and  formed  Scringa|M. 
tin  extensive  suburb,  of  which  the  greatest  part  was  de-  .^'*'"* 
stroyed  by  Tippoo  to  maktf  room  tor  batteries  to  de-  S«'r"'g"*>*«. 
fend  the  island,  when  attacked  by  the  combined  forces 
of  Earl  Comwallis  and  the  Mahratta  chiefs  in  Februa- 
ry 1792.  This  suburb,  er  town  of  modern  structure, 
is  about  half  a  mile  square,  divided  into  regular  cro.ss 
streets,  all  wide,  and  shaded  on  each  side  by  trees.  It 
is  surrounded  by  a  strong  mud  wall,  contains  many  good 
Louses,  and  seems  to  have  been  preserved  by  the  Sultan 
for  the  accommodation  of  merchants,  and  for  the  con- 
venience of  troops  stationed  on  that  part  of  the  island 
for  its  defence.  A  little  to  the  eastward  of  the  town 
is  the  entrance  to  the  great  garden,  which  was  laid  out 
in  regular  shady  walks  of  large  cypress  trees,  and 
aboonding  with  fruit-trees,  flowers,  and  vegetables  of 
every  description.  It  possessed  all  the  beauty  and  ele- 
gance of  a  country  retirement,  and  was  dignified  by  the 
mausoleum  of  Hvder,  and  a  superb  new  palace  built  by 
his  son.  This  noble  garden  was  devoted  to  destruction  ^ 
and  the  trees  which  had  shaded  their  proud  master,  and 
contributed  to  his  pleasures,  were  formed  into  the  means 
of  protecting  his  enemies  in  subverting  his  empire.  '*  Be- 
fore that  event,  so  glorions  to  the  arms  of  England,  this 
insulated  metropolis  (says  Major  Dirom)  must  have 
been  the  richest,  most  convenient,  and  beautiful  epoC 
possessed  in  the  present  age  by  any  native  prince  in  In- 
dia 'f  but  when  the  allies  left  it,  the  Sultanas  fort  and 
city  only  remained  in  repair  amidst  all  the  wrecks  of  his 
former  grandeur,  the  island  presenting  nothing  but  the 
appearance  of  wretched  barrenness.  Tippoo  is  a  man 
of  talents,  enterprise,  and  great  wealth  ;  but,  in  the  opi- 
nion of  our  author,  the  remaining  years  of  his  ill-fated 
life  will  be  unequal  to  renew  the  beauties  of  bis  ter* 
restrial  paradise.^'  Tippoo  lost  his  life  in  bravely  de- 
fending his  capital,  which  was  taken  hy  assault  in  1 799 
by  the  British  troops  under  General  Baird.  The  popu- 
lation of  tl;is  town  in  1800  was  estimated  at  31,900. 
SeclNDiA,  N°  183. 

SERINGHAM,  an  island  of  Indostan,  formed  about 
six  miles  north-west  of  Triochinopoly  by  the  river  Ca- 
very, which  divides  itself  into  two  branches :  that  to 
the  northward  takes  the  name  of  Coieroon^  but  the 
southern  branch  preserves  its  old  name  the   Cavery^ 
Each  of  these  rivers,  after  a  course  of  about  90  mile:». 
empty  themselves  into  the  sea ;  the  Coleroon  at  Devi- 
cottah,  and  the  Cavery  neaf  Tranquebar,  at  about  20 
miles  distance  from  one  another.    In  this  island,  facing 
Trinchinopoly,  stood  a  famous  pagoda  surrounded  by 
seven  square  walls  of  stone,  25  feet  high  and  four  feet 
thick.     The  spare  between  the  outward  and  second 
walls  measured  310  feet,  and  so  proportionably  of  the 
rest.     Each  inclosure  had  four  large  gates,  with  a  Iiigli 
tower  %  which  were  placed,  one  in  the  middle  of  each 
side  of  the  inclosure,  and  opposite  to  the  four  cardinal 
points.     The  outward  wall  was  about  four  miles  in  cir- 
cumference, and  its  gateway  to  the  south  was  ornament- 
ed with  pillars,  some  of  which  were  single  stones  33  feet 
ia  length  and  five  in  diameter  \  while  those  that  i'ormed 
the  roof  were  still  larger  \  atd  in  the  inmost  indosure 
were  the  chapels. — Abont  half  a  mile  to  the  east  was 
another  large  pagoda  called  Jumbihstna^  which  had 
but  one  inclosure. 

The  pagoda  of  Seringham  was  held  in  great  ven ora- 
tion, from  a  belief  that  it  conta\Tv^^>}a^\&!t^v^^iN.\ccA.^ 


SEE  [     1 

Scri ogham  0^  tlie  god  Wlstnou  worshipped  by  Brama ;  and  pi)- 
Q  grims  came  here  from  all  parts  of  India  with  offeringtf 
Serpens.  Qf  money  to  procure  absolution.  A  large  part  of  the 
revenue  of  the  island  tvas  allotted  for  the  maintenance 
of  the  Bramins  who  inhabited  the  pagoda  >  and  these, 
with  their  families,  formerly  amounted  to  no  fewer  tha^ 
40,000  persons,  all  maintained  by  the  superstitious  li* 
bcrality  of  the  adjacent  country. 

SERIOLA,  a  genus  of  plants  belonging  to  the  class 
iyngenesia,  and  in  the  natural  system  ranged  under 
the  49th  or^er  Compositie*     See  Botany  Index. 

SERIPHIUIM,  a  genus  of  plants  belonging  to  the 
class  syni^enesia.     See  Botany  Index* 

SEKIPHUS,  in  Ancient  Geography^  one  of  the  Cy- 
clades  or  islands  in  the  j£gean  sea,  called  Saxum  Seri' 
phit/m  by  Tacitus,  as  if  all  a  rock  \  one  of  the  usual 
places  of  banishment  among  the  Romans.  The  people, 
Seriphit;  who,  together  with  the  Siphnii,  joined  Greece 
against  Xerxes,  were  almost  the  only  islanders  who  re* 
fused  to  give  him  earth  and  water  in  token  of  su^mis- 
si  on,  (Plerodotus).  Scriphta  Rana^  a  proverbial  saying 
concerning  a  person  who  can  neither  sing  nor  say  ^  frogs 
in  this  island  being  said  to  be  dumb,  (Pliny). 

SERMON,  a  discourse  delivered  in  public,  for  the 
purpose  of  religious  instruction  and  improvement. 

Funeral  SsnMos.     See  Fusehal  Orations* 

SERON  OF  ALMONDS,  is  the  quantity  of  two  hun- 
dred weighty  of  anise  seed,  it  is  from  three  to  four  hun- 
dred )  bi  Castile  soap,  from  two  hundred  and  a  half  to 
three  hundred  and  three  quarters. 

SEROSITY,  in  Medicine^  the  watery  part  of  the 
blood. 

SERPENS,  in  Astronomy^   a   constellation  in  the 

4iorthern  hemisphere,  called  more  particularly  Serpens 

Ophtuchi*     The  stars  in  the  constellation  Serpens,  in 

Ptolemy ^s  catalogue,  are  18^  in  Tycho^s,  13  ;  in  He* 

velius^s,  22 ;  and  in  the  Britannic  catalogue,  64. 

Serpess  Biceps^  or  Double-headed  Snake ;  a  pion« 
8ter  of  the  serpent  kind,  of  which  some  individuals  are 
described  by  naturalists. 

Serpentes,  Serpents^  in  the  Linnaran  system  of  zoo- 
logy, an  order  of  animals  belonging  to  the  class  of  am- 
phlbia.     See  Of^HlOLOGY. 

The  serpent  has  been  always  considered  the  enemy 
of  man  \  and  it  has  hitherto  continued  to  terrify  and 
annoy  him,  notwithstanding  all  the  arts  which  have 
been  practised  to  destroy  it.  Formidable  in  itself,  it 
deters  the  invader  from  the  pursuit  ^  and  from  its  fi- 
gure, capable  of  finding  shelter  in  a  little  space,  it  is 
not  easily  discovered  by  those  who  would  venture  to 
encounter  it.  Thus  possessed  at  once  of  potent  arms, 
and  inaccessihle  or  secure  retreats,  it  bafHes  all  the 
arts  of  man,  though  ever  so  earnestly  bent  upon  its 
destruction.  For  this  reason,  there  is  scarcely  a  country 
In  the  world  that  does  not  still  give  birth  to  this  poi- 
sonous brood,  that  seems  formed  to  quell  human  pride, 
and  repress  the  boasts  of  security.  Mankind  have 
driven  the  lion,  the  tiger,  and  tlie  wolf,  from  their 
vicinity  j  but  the  snake  and  the  viper  still  defy  their 
power. 

Their  numbers,  however,  are  thinned  by  human  as- 
siduity ;  and  it  is  possible  some  of  the  kinds  are  wholly 
destroyed.  In  none  of  the  countries  of  Europe  are  they 
sufficiently  numerous  to  be  truly  terrible.  The  various 
malignity  that  has  been  ascribed  to  European  serpents 
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of  old  is  now  utterly  unknown ;  there  are  not  mbove  tlnee  Soy 
•r  four  kinds  that  are  dangerous,  and  their  pouim  01 
rates  in  all  in  the  same  manner.  The  drowsy  death, 
the  starting  of  the  blood  from  every  pore,  the  insatiable 
and  burning  thirst,  the  melting  down  the  aolid  mass  of 
the  whole  form  into  one  heap  of  putrefaction,  aaid  to  be 
occasioned  by  the  bites  of  African  serpenta,  are  honors 
with  which  we  are  entirely  unacquainted,  and  are  per- 
haps only  the  creatures  el  fancy. 

But  though  we  have  thus  reduced  tfaeee  dangers,  ha- 
ving been  incapable  of  wholly  removing  them,  in  other 
parts  of  the  world  they  still  rage  with  all   their  ancicot 
malignity.     In  the  warm  countries  that  ]ie  within  the 
tropics,  as  well  as  in  the  cold  regions  of  the  north, 
where  the  inhabitants  are  few,  the  serpents  pro|iagate 
in   equal  proportion.     But  of  all  countries  those  f^ 
gions  have  them  ia  the  greatest  abundance  where  the 
fields  are  unpeopled  and  fertile,  and  where  the  climate 
supplies  warmth  and  humidity.     All  along  the  swampy 
banks  of  the  river  Niger  or  Oroonoko,  where  the  sun 
is  hot,  the  forests  thick,  and  the  men  but  few,  the  ser- 
pents cling  among  the  branches  of  the  trees  in  infinite 
numbers,  and  carry  ou  an  unceasing  war  against  all 
other  animals  in  their  vicinity.   Travellers  have  assoied 
us,  that  they  have   often   seen  large  snakes    twining 
round  the  trunk  of  a  tall  tree,  encompassing  it  like  a 
wreath,  and  thus  rising  and  descending  at  pleasure,^ — 
We  are  not,  therefore,  to  reject  as  wholly  faboloos  the 
accounts  left  us  by  the  ancients  of  the  terrible  devasta- 
tions committed  by  a  single  serpent.     It  is  probable,  in 
early  times,  when  the  arts  were  little  known,  and  man- 
kind were  but  thinly  scattered  over  the  earth,  that  ser- 
pents, continuing  undisturbed  possessors  of  the  forest, 
grew  to  an  amazing  magnitude  ;  and  every  other  tribe 
of  animals  fell  before  them.     It  then  might  have  hap> 
pened,  that  serpents  reigned  the  tyrants  of  a  district 
for  centuries  toi^ether.    To  animals  of  this  kind,  grown 
by  time  and  rapacity  to  103  or  15c  feet  in  length,  the 
lion,  the  tiger,  and  even  the  elephant  itself,  were  bat* 
feeble  opponent 5^.    That  horrible  fccter,  which  even  the 
commonest  and  the  most  harmless  snakes  are  atill  found 
to  diffuse,  might,  in  these   larger   ones,   become    too 
powerful  jfor  any  living  being  to  withstand  ;  and  while 
they  preyed  without  distinction,  they  might  thus  also 
have  poisoned  tlie  atmosphere  around  them.     In  this 
manner,  having  for  ages  lived  in  the  hidden  and  on- 
peopled  forest,  and  finding,  as  their  appetites  were  more 
powerful,  the  quantity  of  their  prey  decreasing,  it  b 
possible  they  might  venture  boldly  from  their  retreats 
into  the  more  cultivated  parts  of  the  country,  and  carry 
consternation  among  mankind,  as  they  bad  before  de- 
solation among  the  lower  ranks  of  nature.     We  have 
many  histories  of  antiquity,  presenting  os  such  a  pic- 
ture, and  exhibiting  a  whole  nation  sinking  under  the 
rav^ages  of  a  single  serpent.    At  that  time  man  had  not 
learned  the  art  of  uniting  the  efforts  of  many  to  effect 
one  great  purpose.     Opposing  multitudes  only  added 
new  victims  to  the  general  calamity,  and  increased  mu* 
tual  embarrassment  and  terror.   Hie  animal  was  there- 
fore to  be  singly  opposed  by  him  who  had  the  greatest 
strength,  the  best  armour,  and  the  most  undaunted  con* 
rage.     In  such  an  encounter,  hundreds  must  have  All- 
ien )  till  one,  more  lucky  than  the  rest,  by  a  fortunate 
blow,  or  by  taking  the  monster  in  its  torpid  interval, 
and  surcharged  with  spoil,  might  kill,  and  thos  rid  bis 
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etpens,  ^wwtry  of  the  destroyer.  Such  Was  the  oiriginal  c«- 
ierpent.  cupation  of  heroes ;  and  those  who  first  obtained  that 
name,  from  their  destroying  the  ravagers  of  the  earthy 
gained  it  much  more  deservedly  than  their  successors, 
who  acquired  their  reputation  only  for  their  skill  in  de- 
stroying each  other.  Bat  as  we  descend  into  more  en- 
lightened antiquity,  we  find  these  animals  less  formi- 
dable, as  beinc;  attacked  in  a  more  successful  manner. 
We  are  told,  that  while  Regains  led  his  army  along  the 
banks  of  the  river  Bagrada  in  Africa,  an  enormous  ser- 
pent disputed  his  passage  over.  We  are  assured  by  Pliny, 
that  it  was  1 20  feet  long,  and  that  it  had  destroyed  many 
of  the  army.  At  last,  however,  the  battering  engines 
were  i>ro»ght  out  against  it ;  and  these  assailing  it  at  a 
distance,  it  was  soon  destroyed.  Its  spoils  were  car- 
ried to  Rome,  and  the  general  was  decreed  an  ovation 
for  his  success.  There  are,  perhaps,  few  facts  better 
ascertained  in  history  than  this  :  an  ovation  was  a  re- 
markable honour;  and  was  given  only  for  some  signal 
exploit  that  did  not  deserve  a  triumph :  no  historian 
wonld  offer  to  invent  that  part  of  the  story  at  least, 
without  being  subject  to  the  most  shameful  detection. 
The  skin  was  kept  lor  several  years  after  in  the  Capi- 
tol ;  and  Pliny  says  he  saw  it  there.  At  present,  in- 
deed, such  ravages  from  serpents  are  scarcely  seen  in 
any  part  of  the  world;  not  but  that,  in  Africa  and 
Anferica,  some  of  them  are  powerful  enough  to  brave 
the  a^auks  of  men  to  this  day. 

— Ncqueunt  expleri  corda  tuendo 
Terrihtles  ocuios^  vultum  villosaque  setts 
Pectora.-^  VirGil, 

We  have  given  a  place  to  the  preceding  remarks, 
not  so  much  for  their  accuracy,  as  to  show  what  were 
formerly  the  sentiments  of  mankind  concerning  this 
tribe  of  animals. 

SERPENT,  a  musical  instrument,  serving  as  a  bass 
to  the  cornet,  or  small  skawm^  to  sustain  a  chorus  of 
singers  in  a  large  edifice.  It  has  its  name  serper^t  from 
its  figure,  as  consisting  of  several  folds  or  wreathtf, 
which  serve  to  reduce  its  length,  which  would  otherwise 
be  six  or  seven  feet. 

It  is  usually  covered  with  leather,  and  consists  of 
diree  parts,  a  mouth-piece,  a  neck,  and  a  tail.  It  has 
six  holes,  by  means  whereof  it  takes  in  the  compass  of 
two  octaves. 

Mersennus,  who  has  particularly  described  this  in- 
strument, mentions  some  peculiar  properties  of  it, 
e.  gr.  that  the  sound  of  it  is  strong  enough  to  drown 
20  robust  voices,  being  animated  merely  by  the  breath 
of  a  boy,  and  yet  the  sound  of  it  noay  be  attempered 
to  the  softness  of  the  sweetest  voice.  Another  pecu- 
liarity of  this  instrument  is,  that  great  as  the  distance 
between  the  third  and  fourth  hole  appears,  yet  whe- 
ther the  third  hole  be  open  or  shut,  the  difference  is 
but  a  tone. 

Sekpeht,  in  Mythology,  was  a  very  common  symbol 
of  the  sun,  and  he  Js  represented  biting  his  tail,  and 
with  his  body  formed  into  a  circle,  in  order  to  indicate 
the  ordinary  course  of  this  luminary,  and  under  this 
foim  it  was  an  emblem  of  time  and  eternity.  The  ser- 
pent was  also  the  symbol  of  medicine,  and  of  the  ^ods 
which  presided  over  it,  as  of  Apollo  and  ^sculapius  : 
and  this  animal  was  the  object  of  very  ancient  and  gene- 
ral worship,  under  various  appellations  and  character^. 


In  most  of  the  ancient  rites  we  find  sonre  allusion  to  Seqicnt 
the  serpent,  under  the  several  titles  of  Ob,  Ops,  Py- 
thon, &c.  This  idoratry  is  alluded  to  by  Moses,  (Lev. 
XX.  27.).  The  woman  at  Endor  who  had  a  familiar  spi- 
rit is  called  Oub,  or  Ob,  and  it  is  interpreted  Pythonis- 
sa.  The  place  where  she  resided,  says  the  learned  Mr 
Bryant,  seems  to  have  been  named  from  the  worship 
tliere  instituted  \  for  Endor  is  compounded  of  En-ador^ 
and  signifies^b;?!  Pytho/tis,  **  the  fomitaifi  of  light,  the 
oracle  of  the  god  Ador,  which  oracle  was  probably 
founded  by  the  Canaanites,  and  had  never  been  totally 
^uppressedfc  His  pillar  was  also  called  Abbadir  or  y^b' 
adir^  compounded  of  ab  and  adir,  and  meaning  the 
serpent  deity  Addir,  the  same  as  Adoras. 

In  the  orgies  of  Bacchus,  the  persons  who  partook 
of  the  ceremony  used  to  carry  serpents  in  their  hands, 
and  with  horricf  screams  call  upon  Eva !  Eva !  Eva  ! 
being,  according  to  the  writer  just  mentioned,  the  same 
as  epha,  or  opha,  which  the  Greeks  rendered  ophis^ 
and  by  it  denoted  a  serpent.  These  ceremonies  and 
this  symbolic  worship  began  among  the  Magi,  who  were 
the  sons  of  Chns ;  and  by  them  they  were  propagated 
in  various  parts.  Wherever  the  Ammonians  founded  any 
places  of  worship,  and  introduced  their  rites,  there  was 
generally  some  story  of  a  serpent.  There  was  a  legend 
about  a  serpent  at  Colchis,  at  Thebes,  and  at  Delphi  \ 
and  likewise  in  other  places.  The  Greeks  called  A- 
polio  himself  Python,  which  is  the  same  as  Opitf, 
Oupis,  and  Oub.  ^ 

In  Egypt  there  was  a  serpent  named  Thermuthis, 
which  was  looked  upon  as  very  sacred  \  and  the  natives 
are  said  to  have  made  use  of  it  as  a  royal  tiara,  with 
which  they  ornamented  the  statues  of  Isis.  The  kings 
of  Egypt  wore  high  bonnets,  terminating  in  a  round 
ball,  and  smrounded  with  figures  of  asps  5  and  the 
priests  likewise'had  the  representation  of  serpents  upon 
their  bonnets. 

Abadon,  or  Abaddon,  mentioned  in  the  Revelations 
XX.  2.  is  supposed  by  Mr  Bryant  to  have  been  the  name 
of  the  Ophite  god,  with  whose  worship  the  world  had 
been  so  long  infected.  This  worship  began  among  the 
people  of  Chaldea,  who  built  the  city  of  Ophis  upon 
the  Tigris,  and  were  greatly  addicted  to  divination,  and 
to  the  worship  of  the  serpent.  From  Chaldea  the  wor- 
ship passed  into  Egypt,  where  the  serpent  deity  was 
called  Canoph,  Can-eph,  and  C^neph.  It  l^ad  also  the 
name  of  Ob  or  Oub,  and  was  the«ame  as  tlie  Basiliscus 
or  royal  serpent,  the  same  as  the  Thermuthis,  and  made 
use  of  by  way  of  ontament  to  the  statues  of  their  gods. 
The  chief  deity  of  Egypt  is  said  to  have  been  Vulcan,  , 
who  was  styled  Opas.  He  was  the  same  as  Osiris,  the 
Snn,  and  hence  was  often  called  Ob* el,  or  Pytho^sol ; 
and  there  were  pillars  sad-ed  to  him,  with  curious  hir- 
roglyphical  inscriptions  bearing  the  same  name  ^  whence 
among  the  Greeks,  wlio  copied  from  the  Egyptians, 
every  thing  gradually  tapering  to  a  pdnt  was  styled- 
obclos,  or  obeliscus. 

As  the  worship  of  the  serpent  began  among  tbe  sons 
of  Chus,  Mr  Bryant  conjectures,  that  from  thence  they 
were  denominated  Ethiopians  and  Aithiopians,  from 
Ath-ope,  or  Ath-opes,  tbe  god  whom  they  worshipped, 
and  not  from  their  complexion :  the  Ethiopcs  brought 
these  rites  into  Greece,  and  called  the  island  where  thty 
first  established  them,  Ef!opia,  Solis  Serpentis  insirlCyth^ 
same  with  EubxayOx  Ou6aia^\.^**'^  ^'^%et\KC&.v^'w^\^"* 
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Sirpent  Tlie  same  lettrned  writer  discovers  tracfta  of  Uie  «erpent  Geneva  to  15989  at  the  age  of 
worship  among  the  Hyperboreans,  at  Rhodes,  named 
Ophiusa,  ill  Phrypla,  and  upon  the  Hellespont,  in  the 
island  Cyprus,  in  Ciete,  among  the  Athenians,  in  the 
nume  of  Cecrops,  among  the  natives  of  Thebes  in  Bceo- 
tia,  among  the  Lacedsemonians,  in  Italy,  in  Syria,  &c. 
and  in  the  names  of  many  places,  as  well  at  of  the  peo- 
ple where  the  Ophites  settled.     One  of  the  most  early 
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works  are,  i.  A  Latin  translation  of  PUto,  published 
by  Henry  Stepliens,  which  owes  much  of  its  repatotioa 
to  the  elegance  of  the  Greek  copy  whicli  accompaoies 
it.  3.  A  l*reatise  on  the  Immortality  of  the  SooL 
3,  De  statu  xeUgmuM  H  rdpubikm  im  Fromeui*  4*  JJ^. 
MOfW  de  im  ^me  guerre  civile  ei  demiere  itroubies  de 
Framce  mme  Ckariee  IX.  ^.    5.  Imvcniadrt  Memerad  ^ 


heresies  introduced  into  the  Christian  church  was  that    P Histoirede  France^  iihteiri par  ia  conference  de  PEgHat 
of  the  Ophitse.     Bryant^s  Analysis  of  Ancient  Mytho-    et  de  P  Empire  ^  ^c.    6.  Recmeiideckoee  mrawwufi/i  ou 


logy,  vol.  i.  p.  43,  &c.  p.  473,  &c  nue  en  France  erne  Henri  IL  Franfmall.  Ckarlei  IX. 

Serfsst  Stones,    See  Coasu  Ammonis^  and  Shake-  Henri  IIL    These  three  historical  treatises  have  been 

Stones.  juntly  accused  of  partiality  and  pasaisn ;  faults  which  it 

Sea^SERPENT.     See  SEJ-Serpent.  is  next  to  impossible  for  a  contcnporary  writer  to  avoid, 

SERPENTAKIA,    SnaK£-root  ;    a    species    of  especially  if  he  bore  any  psrt  in  the  traDsactioos  which 

ARinroLOCHiA.     See  Botamy  and  Matzrja  M£I)1-  be  describes.     His  style  is  exceedingly  incorrect  sad 


•A  Indes, 

SERPENTARIUS,  in  Astrenomy^  a  constellation 
•f  the  northern  hemisphere,  called  also  Ophiuchus,  and 
anciently  ^sculapins.  The  stars  in  the  constellation 
--Berpentarius,  in  Ptoleroy^s  catalogue,  are  29;  in  Tycho^s 
Ji|  ^  in  Hevelius^s  40'}  in  the  Britannic  catalogue  they 
afc  74. 

SflBPENTINE,  in  getieral,  denotes  any  thing  that 
resembles  a  serpent  \  hence  the  worm  or  pipe  of  a  still, 
twisted  in  a  spiral  manner,  is  termed  a  serpentine  jiform. 

SESPESTisS'Stone^  a  species  of  mineral  belonging 
to  the  magnesian  genus.     See  Mineralogy  Index, 

Serpentine  verses^  are  such  as  begin  and  end  with 
the  same  word.     As, 

Ambojlorentes  istatihuSf  Arcades  ambom 

Serpentine,  in  the  Manege.  A  horse  is  said  to 
have  a  serpentine  tongue,  if  it  is  always  frisking  and 
moving,  and  some  timed  passing  over  the  bit,  instead  of 
keeping  in  the  void  Hpace,  called  the  liberty  of  the 
tongue. 

SERPICULA,  a  genus  of  plants  belonging  to  the 
class  monoecia.     See  fiOTANY  Index. 

SERPIGO,  in  Surgery^  a  kind  of  herpes,  popularly 
called  a  tetter  or  ringworm.     See  Surgery. 

SEIIPULA,  a  genus  belonging  to  the  class  of  vermes, 
and  to  the  order  of  testacea*  See  Concho  logy  Index. 

SERRANUS,  Joannes,  or  John  de  Serres,  a  learn- 
ed French  Protestant,  was  bom  about  the  middle  of  the 
16th  century.  He  acquired  the  Greek  and  Latin  lan- 
guages at  Lausanne,  and  devoted  himself  to  the  study  of 
the  philosophy  of  Aristotle  and  Plato.  On  his  return 
to  France  be  studied  divinity.  He  began  to  distinguish 
himself  in  1572  by  his  writings,  but  was  obliged  to  for- 
sake his  country  after  the  dreadful  massacre  of  St  Bar- 
tholomew. He  became  minister  of  Nismes  in  1582,  but 
was  never  regarded  as  a  very  zealous  Calvinist :  be  has 
even  been  suspected,  though  without  reason  of  having 
actually  abjured  the  Protestant  religion.  He  was  one 
of  the  four  clergymen  whom  Henry  IV.  consulted  about 
the  Romish  religion,  and  who  returned  for  answer,  that 
Catholics  might  be  saved.  He  wrote  afterwards  a  trea- 
tise in  order  to  reconcile  the  two  communions,  entitled 
Dejide  CathoOca^  sivedeprincipiisreligiomsChristianet^ 
communi  omnium  Christianorum  consensu^  semper  et  uln» 
pie  ratis.  This  work  was  disliked  by  the  Catboli(;s,  and 
received  with  such  indignation  by  the  Calvinists  of  Ge- 
neva, that  many  writers  have  affirmed  that  they  poison- 
ed the  author.    It  is  certain  at  least  that  he  died  at 


inelegant }  his  mistakes  too  and  miatatemeota  of  faeU 
are  very  numerous. 

SERRATED,  in  general,  something  indented  «t 
notched  in  the  manner  of  a  saw ;  a  term  mucli  used  io 
the  description  of  the  leaves  of  plants.  See  Box  ANY 
Index. 

SERRATULA,  Saw-wort,  a  genua  of  planU  he- 
longing  to  the  ^yngenesta  class,  and  in  the  natural  system 
ranged  under  the  49th  order,  Compositor*  bee  JBotaxY 
Int^ex. 

SERRATUS,  in  Anatomy^  a  name  given  to  seve^ 
ral  muscles,  from  their  renembfance  to  m  aaw.  Sec  A- 
NATOMY,  Tuhieofthv  Muscles. 

SERRISHTEHDAR,  in  Bengal,  keeper  of  i«c«fd» 
or  accounts. 

SERTORIUS,  QuiNTUs,  an  eminent  Roman  ge- 
neral \  (see  Spain),  under  the  history  of  whick  bis  ex- 
ploits are  relat^-d. 

SERTULAHIA,  a  genus  belonging  to  the  claaeof 
vermes,  snd  to  the  order  of  zoophyta.     See   Helmix- 

THOLOGY  Index, 

SERVAL,  Mountain  Cat.  See  Feijs,  Mamma- 
lia I/uUx* 

SERVANDONI,  John  Nicholas,  a  oelcbmted  w- 
cbitect,  was  bom  at  Florence  in  1695.  He  rrndeted 
himself  famous  by  his  exquisite  taste  in  archiiectorey  and 
by  his  genius  for  decorations,  fetes,  and  building.  He 
was  employed  and  rewarded  by  most  of  the  paincea  in 
Europe.  He  was  honoured  in  Portugal  with  the  order 
of  Christ :  In  France  he  was  architect  and  f  t^t^r  ta 
the  king,  and  member  of  the  different  academies  ettn- 
blished  for  the  advanc<*ment  of  these  arts.  He  received 
the  same  titles  from  the  kings  of  Britain,  Spain,  Poland^ 
and  from  the  duke  of  Wirtemberg.  Notwithatandiag 
these  advantages,  his  want  of  economy  was  so  great, 
that  he  left  nothing  behind  him.  He  died  at  Paria  in 
1766.  Paris  is  indebted  to  him  for  many  of  its  orna- 
ments. He  made  decorations  for  the  theatres  of  Loodon 
and  Dresden.  The  French  king^s  theatre,  called  U 
satle  des  Machines^  was  under  his  management  for  aooM 
time.  He  was  permitted  to  exhibit  some  shows  consist- 
ing of  simple  decorations  :  Some  of  these  were  astonish- 
ingly sublime ;  his  **  Descent  of  .£neas  into  Heli'^  in 
particular,  and  bis  **  Enchanted  Forest,**  are  well  known. 
He  built  and  embelliiihrd  a  theatre  at  Chambor  ibr 
Mareschal  Saxe-,  and  furnished  the  plan  and  the  modd 
of  the  theatre  royal  at  Dresden.  His  genioa  for  fetes 
was  remarkable  \  be  had  the  management  of  a  great 
number  in  Paris,  and  even  in  London.     He  condncted 
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fandoni^one  at  Lisbon  given  on  account  o£^  victory  gained  by 
ervanL  the  duke  of  Cumberland.  He  was  employed  frequently 
by  the  king  of  Portugal,  to  whom  be  presented  several 
elegant  plans  and  models.  The  prince  of  Wales,  too, 
father  to  the  present  king,  engaged  him  in  his  service  j 
but  the  death  of  that  prince  prevented  the  execution  of 
the  designs  which  had  been  projected.  He  presided  at 
the  magnificent ^f«  given  at  Vienna  on  account  of  the 
marriage  of  the  archdnke  Joseph  and  the  Infanta  of 
Parma.  But  it  would  be  endless  to  attempt  an  enume- 
lation  of  all  his  performances  and  exhibitions. 

SERVANT,  a  term  of  relation,  signifying  a  person 
who  owes  and  pays  obedience  for  a  certain  time  to  an- 
other in  quality  of  a  master. 

As  to  the  several  sorts  of  servants :  It  was  observed, 
nnder  the  article  Liberty,  that  pare  and  proper  slavery 
does  not,  nay  cannot,  subsist  in  Britain :  such  we  mean 
whereby  an  absolute  and  nnlimited  power  is  given  to 
the  master  over  the  life  and  fortune  of  the  slave.  And 
indeed  it  is  repugnant  to  reason,  and  the  principles  of 
natural  law,  tliat  such  a  state  shoold  subsist  anywhere. 
See  Slayert. 

The  law  of  England  therefore  abhors,  and  will  not 
endure,  the  existence  of  slavery  within  this  nation :  so 
that  when  air  attempt  was  made  to  Introduce  it,  by 
statute  X  Edw.  VI.  c.  3.  which  ordained^  that  all  idle 
vagabonds  should  be  made  slaves,  and  fed  upon  bread, 
water,  or  small  drink,  and  re{ui«e-meat  ^  should  wear  a 
ring  of  iron  round  their  necks,  arms,  or  legs  }  and  shoold 
be  compelled,  by  beating,  chaining,  or  otherwise,  to 
perform  the  work  assigned  them,  were  it  ever  so  vile  j 
the  spirit  of  the  nation  could  not  brook  this  condition, 
even  in  the  most  abandoned  rogues  \  and  therefore  tliis 
statute  was  repealed  in  two  years  afterwards.  And 
ROW  it  is  laid  down,  that  a  slave  or  negro,  the  Instant 
he  lands  in  Britain,  becomes  a  freeman  ;  that  is,  the 
law  win  ptotect  him  in  the  enjoyment  of  his  person 
and  bis  property.  Yet,  with  regard  to  any  right 
which  the  nuister  may  have  lawfully  acquired  ta  the 
perpetual  service  of  John  or  Thomas,  this  will  remain 
exactly  in  the  same  state  as  before :  for  this  is  no 
Bwre  than  the  same  state  of  subjection  for  life  which 
every  apprentice  submits  to.for  the  space  of  seven  years, 
•r  sometimes  for  a  longer  term.  Hence,  too,,  it  fellows, 
that  the  infamous  and  unchristian  practice  of  withhold- 
ing baptism  from  negro-servants,  lest  they  should  there- 
by gain  their  liberty,  is  totally  without  foundation,^  as- 
well  as  without  excuse.  The  law  of  England  acts 
upon  general  and  extensive  principles  :  it  gives. liberty, 
rightly  understood,  that  is  protection,  to  a  Jew,  a 
Turk,  or  a  Heathen,  as  well  as  to  those  who  profess 
the  true  religion  of  Christ  ^  and  it  will  not  dissolve  a 
civil  obligation  between  master  and  servant,  on  account 
of  the  alteration  of  faith  in  either  of  the  parties  ;  but 
the  slave  is  entitled  to  the  same  protection  in  England 
before  as  after  baptism ;  and,  whatever  service  the  Hear 
then  negro  owed  of  right  to  bis  American  master,  by 
eeneral,  not  by  local  law^  the  same  (whatever  it  be)  is 
he  bound  to  render  when  bvought  to  England  and  madp. 
a  Christian. 

I.  The  first  sort  of  servants,  therefore,  acknowledged 
liy  tlie  laws  of  England,  are  menial  servants  ;  so  called 
from  being  intra  mama^  or  domestics.  The  contract 
between  them  ^  and  their  roasters  arises  upon  the  hiring. 
}f  the  hiripg^  b#  general,  without  ady  particular  tlm^ 
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limited,  the  law  construes  it  tb  be  a  hiring  for  a  year  \  Serrani. 
upon  a  principle  of  natural  equity,  that  the  servant  shall 
serve  and  tbe  master  maintain  him,  throughout  all  the 
revolutions  of  the  respective  seasons  \  as  well  when  thero 
is  work  to  be  done,  as  when  there  is  not :  but  tbe  conr 
tract  may  be  made  for  any  larger  or  smaller  term.  All 
single  men  between  1 2  years  old  and  60,  and  married 
ones  under  30  years  of  age,  and  all  single  women  between 
1 2  and  40,  not  having  any  visible  livelihood,  are  conv 
pellable  by  two  justices  to  go  out  to  service  in  hus- 
bandry or  certain  specific  trades,  for  the  promotion  of 
honest  industry  ;  and  no  master  can  pot  away  his  ser- 
vant, or  servant  leave  i;is  master,  after  being  so  retain- 
ed, either  before  or  at  tbe  end  of  his  term,  without  a 
quarterns  warning ;  unless  upon  reasonable  cause,  to  be 
allowed  by  a  justice  of  the  peace :  but  they  may  part 
by  consent,  or  make  a  special  bargain. 

2.  Another  species  of  servants  are  called  apprentices^ 
(from  apprendre^  to  learn)  y  and  are  usually  bound  for 
a  term  of  years,  by  deed  indented  or  Indentures,  to 
serve  their  masters,  and  be  maintained  and  instructed 
by  them.     This  is  usually  done  to  persons  of  trade,  in 
order  to  learn  their  art  and  mystery  \.  and  sometimes 
very  large  sums  are  given  with  them,  as  a  premium  foe 
such  their  instruction  :  but  it  may  be  done  to  husbandr 
men,  nay,  to  gentlemen  and  others.     And  children  of 
poor  persons  may  be  apprentioed  out  by  the  overseers, 
with  consent  of  two  justices,  till  24  years  of  age,  to^ 
such  persons  as  are  tboogbt  fitting ;  who  are  also  com- 
pellable to  take  them.:  and  It  is.  held,  that  gentlemen, 
of  fortune,    and  clergymen,    are    equally   liable    with 
others  to.  sucb  conipalsion  :    for   which    purposes  our* 
statutes  have  made   the   indentures   obligatory,   even 
though  such  parUh-apprentice  be  a  minor.   Apprentices. 
to  trades  may  be  discharged  on  reasonable  cause,  either 
at  the  request  of  themselves. or  masters,,  at. the  quarter* 
sessions,  or  by  one  jjiistice,  with  appeal  to  the  sessions; 
who  may,  by  the  equity  of  the  statute,  if  they  think  it 
reasonable,  direct  restitution  of  a  rateable  iihare  of  the 
money  given  with  the  apprentice :  and  parish-appren- 
tices may  be  discharged  in  the  same  manner  by  two 
justices.   But  if  an  apprentice,  with  whom  less  than  10^ 
pounds  hath  been  given,  runs  away  from  his  master,  ho 
is  compellable  to  serve  out  Fiis  time  of  absence,  or  make 
satisfaction  for  the  same,,  at  any  time  within  seven  years, 
after  tlie  expiration  of  his  original  contract..    See  Ar-- 

CRENTICE  and  APPREXrU^ESHlP.. 

3k  A  third  specif  s  of  servants  are  labourers^  who  are- 
only  hired,  by  the  day  or  the  week,  and  do  not  live  intra 
mtcniof  as  part  of  the  family,  ^.concerning  whom  the  sta- 
tutes before  cited  have  made  many  very  good  regulations^ 
z.  Directing  that  all  persons  who. have  no  visible  effects 
may  be  compelled  to  work ;.  2.  pefining  bow  long  they 
must  continue  atworkln  summer  and  in  winter  :  3.  Pu- 
nishing such  as  leave  or  desert  tbtir  work  :  4.  Empower* 
Ing  the  justices  at  sessions,  or  the  Kheriflf  of  the  county, 
to  settle  their  wages:  and,  5.  Inflicting  penalties  on^ 
such. as  either  give  or.  exact.mo.re  wnges  than  are  so  set- 
tled. 

4.  TIfere-is  yet  a  fourth  species  of  Servants,  if  they  may : 
he  so  called,  being  rather  in  a  superior,  a  ministerial,  ca- . 
pacity ;  such  as  stewards,  factorSf  and  bailiffs  ;   whom, 
however,  the  law  considers  as  servants  pt-o  tempore^  with 
regard  to  sucb  of  their  acts  as  affect  tbeir  roasters  or- 
employer's  property. 
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Aa  to  the  manner  in  tvhich  this  relation  aflecta  the 
master,  the  servant  himself,  or  third  partieS|  see  the  ar> 
tide  Master  and  Servant, 

For  the  condition  of  senranta  hy  the  law  of  Scotland, 
see  Law. 

SERVETISTS,  a  name  given  to  the  nsodem  Anti- 
trinitarians,  from  their  being  snjiposed  to  be  the  foHoir* 
ers  of  Michael  Servetns  ^  who,  in  the  year  X553i  was 
burnt  at  Geneva,  together  with  his  books. 

S£RV£TUS,  Michael,  a  learned  Spanish  physi- 
cian, was  born  at  Villanaeva,  in  Arragon,  in  1509.  He 
was  sent  to  the  university  of  Tonlouse  to  stody  (be  civil 
law.  The  Reformation,  which  had  awakened  the  most 
polished  nations  of  Europe,  directed  the  attention  of 
thinking  men  to  the  errors  of  the  Romish  chorch  and 
to  the  study  of  the  Scriptures.  Among  ttie  rest  Ser- 
vetus  applied  to  this  study.  From  the  love  of  novelty, 
or  the  love  of  truth,  he  carried  his  inquiries  ht  beyond 
the  other  reformers,  and  not  only  renounced  the  false 
opinions  of  the  Roman  Catholics,  but  went  to  far  as  to 
question  the  doctrine  of  the  Trinity.  Accordingly,  af- 
ter spending  two  or  three  years  at  Toulouse,  be  deter* 
mined  to  go  into  Germany  to  propagate  his  new  opU 
nions,  where  he  could  do  it  with  most  safety.  At  Ba- 
sil he  had  some  conferences  with  Oecolampadius.  He 
went  next  to  Strasburg  to  visit  Bucer  and  Capito, 
two  eminent  reformers  of  that  town.  From  Strasburg 
he  went  to  Hugenau,  where  he  printed  a  book,  intitled 
De  Trinitatis  Ilrroribus^  in  1 53 1 .  The  ensuing  year 
be  published  two  other  treatises  on  the  same  snbject:  in 
an  advertisement  to  which,  he  Informs  the  reader  that 
it  was  not  his  intention  to  retract  any  of  his  former  sen- 
timents, but  only  to  state*  them  in  a  more  distinct  and 
accurate  manner.  To  these  two  publications  be  had  the 
courage  to  put  his  name,  not  suspecting  that  in  an  age 
when  liberty  of  opinion  was  granted,  the  exercise  of 
that  liberty  would  be  attended  with  danger.  After 
publishing  these  books,  be  left  Germany,  probably  find- 
ing bis  doctrines  not  so  cordially  received  as  he  expect* 
ed.  He  went  first  to  Basil,  and  thence  to  Lyons,  where 
he  lived  two  or  three  years.  He  then  removed  to  Pa- 
ris, where  he  studied  medicine  under  Sylvius,  Femelius, 
and  other  professors,  and  obtained  the  degree  of  master 
of  arts  and  doctor  of  medicine.  His  love  of  controversy 
involved  him  in  a  serious  dispute  with  the  physicians  of 
Paris ;  and  he  wrote  an  Apology,  which  was  suppressed 
by  an  edict  of  the  Parliament.  The  misunderstanding 
which  this  dispute  produced  with  bis  colleagues,  and  the 
chagrin  which  so  unfavourable  a  termination  occasioned, 
made  bim  leave  Paris  in  disgust.  He  settled  two  or 
'  three  years  in  Lyons,  and  engaged  with  the  Frellons, 
eminent  printers  of  that  age,  as  a  corrector  to  their 
press.  At  Lyons  lie  met  with  Pierre  Palmier,  the 
archbishop  of  VIenne,  with  whom  he  had  been  ac- 
quainted at  Paris.  That  prelate,  who  Was  a  great  en- 
courager  of  learned  men,  pressed  him  to  accompany  him 
to  Vienne,  offering  him  at  the  same  time  an  apartment 
in  his  palace.  Servetus  accepted  the  offer,  and  might 
have  lived  a  tranquil  and  happy  life  at  Vienne,  if  he 
could  have  confined  his  attention  to  medicine  and  lite- 
rature. But  the  love  of  controversy,  and  an  eilgerness 
to  establish  his  opinions,  always  possessed  him.  At  this 
time  Calvin  was  at  the  head  of  the  reformed  church  at 
Geneva.  With  Servetus  he  had  been  acquainted  at  Pa- 
ris, and  had  there  opposed  bis  opinions.     For  16  years 
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Calvin  kept  op  m  comtpondefice  wttb  bim,  ^todearoor-  $(,^ 
ing  to  reclaim  him  from  his  errora.     Servetus  bad  lead  «^-v- 
the  works  of  Calvin,  but  did  not  tbiak  tbey  merited  the 
high  eulogies  ef  the  reformers,  nor  were  they  sofficiciit 
to  convince  him  of  his  erron.    He  oontinoed^  however, 
to  consult  him^  and  for  this  purpose  aent  frooi  Lyoaa  to 
Geneva  three  queatiooa,  which  respected  the  divinity  ef 
Jesus  Christ,  regeneration,  and  the  neoesaiCy  of  bapCiaai* 
To  these  Calvin  retomed  a  civil  anawer.  Bcnreios  treat- 
ed the  answer  with  eoatempc,  and  Calvin  replied  wicb 
warmth.     From  reasoning  he  bad  reeoorae  to  abaaivc 
language  \  and  this  prodoccd  a  polemical  batred,  the 
most  implacable  dispeaition  ia  the  worid.    Calvin  baviag 
obtained  some  of  Servetus^s  papers,  by  meana,  it  is  said, 
not  very  honourable,  sent  them  to  Vieone  along  with 
tlie  private  letters  which  he  had  received  in  tbe  oooise 
of  their  correspondence.     The  cooseqaenoe  was,  that 
Servetus  was  arrested  y  hot  having  escaped  (imn  prison, 
he  resolved  to  retire  to  Naples,   where  be  boped  to 
practise  medicine  with  the  tame  repotation  wkicb  be  bad 
•0  long  enjoyed  at  Vienne.     He  improdently  took  bis 
route  through  Geneva,  though  he  could  not  bnt  koow 
that  Calvin  was  his  mortal  enemy.    Calvin  ioformed  tbe 
magistrates  of  his  anrival ;  Servetna  was  apprehended, 
and  appointel  to  stand  trial  for  heresy  and  bhwpbemy. 
It  was  a  law  at  Geneva,  that  every  accuser  should  sar- 
render  himself  a  prisoner,  that  if  the  charge  sbonld  be 
fennd  false,  the  accuser  should  sufler  the  panisbment  ia 
which  he  meant  to  involve  the  accused.    Calvin  not  cbo^ 
sing  to  go  to  prison  himsilf,  sent  one  of  bis  domestics  to 
present  the  impeachment  against  Servetus.    Tbe  artidra 
brought  against  him  were  collected  firem  his  writii^ 
with  great  care  5  an  employment  which  took  op  three 
da3rs.     One  of  these  articles  was,  **  that  Servetna  bad 
denied  that  Judsea  was  a  beautiful,  rich,  and  fertile 
country ;  and  affirmed,  on  the  authority  of  travellers, 
that  it  was  poor,  barren,  and  disagreeable.'*     He  was 
also  charged  with  *'  corrupting  the  Latin  Bible,  wbicb 
he  was  employed  to  correct  at  Lyons,  by  introdociog 
impertinent,  trifling,  whimsical,  and  inipiaus  notes  of 
his  own  through  every  page.**     Bnt  the  main  article, 
which  was  certainly  fatal  to  him,  was,  **  that  in  tbe 
person  of  Mr  Calvin,  minister  of  the  word  of  God  in 
the  church  of  Geneva,  he  had  defamed  the  doctrine  that 
is  preached,  ntterihg  all  imaginable  injurious,  blaspbe« 
moos  words  against  it.** 

Calvin  visited  Servetus  in  prison,  and  had  freqaent 
conferences  with  him  \  but  fiitding  that,  in  apposition 
'  to  all  the  arguments  be  coald  employ,  the  prisoner  re- 
mained inflexible  in  his  opinions,  be  lef^  him  to  bis  fate. 
Before  sentence  was  passed,  the  magistrates  of  Geneve 
consulted  the  ministers  of  Bale,  of  Bern,  and  Zoricb ; 
and,  as  another  account  informs  us,  the  magistrates  of 
the  Protestant  Cantons  of  Switzerland.  And  to  ena- 
ble them  to  form  a  judgment  of  the  criminality  of  Ser- 
vetus, they  transmitted  the  writin^rs  of  Calvin,  with  his 
answers.  The  general  opinion  was,  liat  Servetna  eogbt 
to  be  condemned  to  death  for  blasphemy.  He  was  ac* 
cordingly  sentenced  to  be  burnt  alive  on  the  27th  of 
October  X553«  As  he  continued  alive  in  the  midst  of 
the  flames  more  than  two  hours,  it  is  said,  finding  his 
torment  thus  protracted,  he  exclaimed,  ••  Unhappy 
wretch  that  I  am  !  Will  the  flames  be  insnflicient  to 
terminate  my  misery  !  What  then  !  Will  the  hundred 
pieces  of  gold,  and  the  rich  collar  which  they  took  from 
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me,  not  paiduiae  wood  enough  to  coasame  me  more 
quickly  !'*  **  Though  the  sentence  of  death  was  passed 
against  Servetus  by  the  magistrates  of  Geneva,  with  the 
apyrobatioQi  of  a  great  number  of  the  magistrates  and 
ministers  of  S  wilier  land,  yet  it  is  the  opinion  of  most 
historians  that  this  dreadful  sentence  was  imposed  at  the 
instigation  of  Calvin.  This  act  of  severity  for  holding  a 
•pecttlative  opinion,  however  erroneous  and  absurd,  has 
left  a  stain  on  the  character  of  this  illnstrious  reformer, 
which  will  attend  the  name  of  Calvin  as  long  as  history 
ibali  preserve  it  from  oblivion.  The  address  and  art 
which  he  used  in  apprehending  Servetus,  his  inhuraa- 
aily  to<  him  during  his  trials  his  dissimulation  and  ma- 
levolence after  his  condemnation,  prove  that  he  was  as 
much  influenced  by  fKxsonal  hatred  as  by  a  desire  to 
•unwrl  the  interest  of  religion^  though  probably,  dur 
ring  the  trials  Calvin  believed  he  was  performing  a  very 
pnus  action.  This  intolerant  spirit  of  Calvin  and  the 
magistrates  of  Geneva  gave  the  Roman  Catholics  a  fa- 
veurable  epportuoity  to  accuse  the  Protestants  of  incon- 
aistency  in  their  principles,  which  they  did  not  fail  to 
embrace.  "  How  could,  the  magistrates  (says  the  wx- 
^or  ottkeJDictiomfiairedea  Heresies)  ^vtho  acknowledged 
no  infallible  tftterpretatioa  of  the  Scriptures,  condenui 
Servetus  to  death  because  he  explained  them  differently 
from  Calvin  ;.  since  every  man  has  the  privilege  to  ex- 
pound the  Scripture,  according  to  his  own  judgment, 
without  having  recourse  to  the  church  ?  It  is  a  great 
injustice  to  condemn  a  man.  because  he  will  not  soboiit 
to  the  judgment  of  an  enthusiast,  who  may  be  wrong  as 
well  as  himself.^* 

Servetus  was  a  man  of  great  acuteness  and  learning, 
and  well  versed  in  the  arts  and  sciences.  In  his  own 
profession  his  genius  exerted  itself  with  success.  In  his 
tract  in  titled  ChristdanismtllestiiuUOy  published  in  1 553, 
be  remai'ks,  that  the  whole  mass  of  blood  passes 
through  tho  lungs  by  the  pulmonary  artery  and  vein, . 
in  opposition  to  the  opinion  which  was  then  universally 
entertained,  that  the  blood  passes  through  the  partition 
which  divides  the  two  ventricles.  This  was  an  impor- 
tant step  towards  the  discovery  of  the  circulation  of  the 
blood. 

Hi»  works  consist  of  Controversial  Writinn  concern* 
ing  the  Trinity  \  an  edition  of  Pagninus^s  Version  of 
the  Bible,  with  a  prefsce  and  notes,  published  under  the 
name  of  Michael  Villanevanus  ;  an  Apology  to  the  Phy- 
sicians of  Paris  ;  and  a  book  intitled  Ratio  Syruporum. 
Mosheim  has  written  in  Latin  a  History  of  the  Heresy 
and  Misfortunes  of  Servetus,  which  was  published  at 
Helmstadt,  in  4to,  in  1728.  From  the  curious  details 
which  it  gives  it  is  extremely  interesting. 

SERVIA,  a  province  of  Turkey  in  Europe,  bound- 
ed on  the  north  by  the  rivers  Danube  and  Save,  which 
separate  it  from  Hungary  ^  on  the  east,  by  Bulgaria  ^ 
on  the  we$t,  by  Bosnia :  and  on  the  south,  by  Albania^ 
and  Macedonia.  It  is  about  190  miles  in  length  from 
east  to  west  ^  95  in  breadth  from  north  to  south  ^  and 
is  divided  into  four  sangiacates.  Two  of  these  were, 
ceded  to  the  Christians  in  1718,  who  united  them  into 
one.  This  continued  till  1739,  when  the  Turks  were 
mctorious ;  and  then  they  were  abandoned  to  the  Turks 
by  the  treaty  of  Belgrade.  Belgrade  is  the  capital 
town. 

SERVICE,  in  Law^  is  a  duty  which  a  tenant,  on 
account  of  his  fee,  owes  to  his  lord. 


There  are  many  divisions  of  services  ;  as,  i.  Into  per-  Servicr. 
sonal,  where  something  is  to  be  done  by  the  tenant  in  *  *  h  * 
person,  as  homage  and  fealty.  2.  Real,  such  as  wardp^ 
marriages,  &c.  3.  Accidental,  including  faeriots,  re- 
liefs, and  the  like.  4.  Entire,  whei'e,  on  the  alienation 
of  any  part  of  the  lands  by  a  tenant,  the  services  be- 
come multiplied.  5.  Frank-service,  which  was  per- 
formed by  freemen,  w^o  were  not  obliged  to  perform 
any  base  service,  but  only  to  find  a  man  and  horse  to  at* 
tend  the  lord  into  the  army  or  to  court.  6.  Knight^s 
service,  by  which  lands  were  anciently  held  of  the  king, 
on  paying  homage,  service  in  war,  &c 

As  in  every  free  and  well  regulated  society  there 
must  be  a  diversity  of  ranks,  there  must  be  a  great 
number  of  persons  employed  in  service,  both  ia  agri* 
culture  and  domestic  affairs.  In  this  country,  service  is 
a  contract  into  which  the  servant  voluntarily  enters  j  and 
the  master^s  authority  extends  no  farther  than  to  the 
performance  of  that  species  of  labour  for  which  the 
agreement  was  made. 

'*  The  treatment  of  servants  (says  that  lespectable  PaktfU 
moralist  Mr  Paley),  as  to  diet,  discipline,  and  accom-  ^*^  '"^ 
modation,  the  kmd  and  quantity  of  work  to  he  re-^^^^ 
quired  of  them,  the  intermission,  liberty,  and  indulgence  p.  13^. 
to  be  allowed  them,  must  be  determined  in  a  great  me&- 
Stti'e  by  custom  \  for  where  the  contract  involves  so  ma- 
ny particulars,  the  contracting  parties  express  a  few  pei^ 
haps  of  the  principal,  and  by  mutual  understanding 
refer  the  rest  to  the  known  custom  of  the  country  in  like 
cafies. 

'^  A  servant  ia  not  bound  to  obey  the  unlawful  com- 
mands of  his  maater ;  to  minister,  for  instance,  to  his  un- 
lawful pleasures  j  or  to  assist  him  in  unlawful  practices 
in  liis  profession  )  as  in  smuggling  or  adulterating  the 
articles  which  he  deals  in.  For  the  servant  is  bound  by 
nothing  but  his  own  promise  \  and  the  obligation  of  a 
promise  extends  not  to  things  nntawful. 

*^*  For  the  same  reason,  the  master's  authority  does  not 
justify  the  servant  in  doing  wrong ;  for  the  servant^s 
own  promise,  upon  which  that  authority  isfounded,  would 
be  none; 

''  Clerks  and  apprentices  ought  to  be  employed  entire* 
]y  in  the  profession  or  trade  which  they  are  intended  to 
learn.  Instmction  is  their  wages  \  and  to  deprive  them 
of  the  opportunities  of  instmction,  by  taking  up  their 
time  witJi  occupations  foreign  tn-tbeir  bnsinees,  is  to  de-  - 
fraud  them  of  their  wages. 

'*  The  nmster  is  responsible  for  what  a  servant  does 
in  the  ordinary  course  of  his  employment ;  for  rt  is  done 
under  a  general  authority  committed  to  him,  which  is 
in  justice  equivalent  to  a  specific  direction*  Thus,  if 
I  pay  money  to  a  banker's  clerk,  the  banker  is  ac- 
coimtable :  but  not  if  I  had  paid  it  to  his  butler  or  his 
footman,  whose  business  it  is  not  to  receive  monej. 
Upon  the  same  principle,  if  I  once  send  a  servant,  to 
take  up  goods  upon  credit,  whatever  goods  he  after- 
wards takes  up  at  the  same  shop,  so  long  as  he  conti- 
nues in  mj  service,  are  jnsdy  cfaargeab^  to  my  as* 
count.  '  '  , 

**  The  law  of  this  country  goes  great  lengths  in  in- 
tending  a  kind  of  concurrence  in  the  master,  so  as  to 
charge  him  with  the  consequences  of  his  servants  con* 
duct  If  an  innkeeper's  servant  rob  his  guests,  the- 
innkeeper  must  make  restitution  ^  if  a  farrier's  servant 
lame  your  horse,  the  farrier  must  aotwes  &x  \SeA  \^^ 
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Ssprricf.  ihlige }  And  still  farther,  if  yoar  eoaebman  or  carter 
'  drive  over  a  passenger  on  the  road,  the  passenger  may 
recover  from  yon  a  satisfaction  for  the  hurt  he  safiers. 
But  these  determinations  stand,  I  think,  rather  upon 
the  anthprity  of  the  law,  than  any  principle  of  natural 
justice.'* 

There  is  a  grievance  which  has  long  and  jostly  been 
complained  of,  the  giving  of  good  characters  to  bad 
servants.  Th is  is  perhaps  owing  to  carelessness,  to  a  de- 
sire of  getting  rid  of  a  bad  servant,  or  to  mistaketi  com* 
passion.  But  such  carelessness  is  inexcnsable*  When  a 
man  gives  bis  sanction  to  the  character  of  a  bad  servant, 
he  ought  to  reflect  on  the  nature  and  consequences  of 
what  he  is  doing*  He  is  giving  his  name  to  a  ftilsehood ) 
he  is  deceiving  the  honest  man  who  confides  in  his  vera* 
City }  and  he  is  deliberately  giving  a  knave  an  opportu- 
nity of  cheating  an  honest  man*  To  endeavoor  to  get 
quit  of  a  bad  servant  in  this  way,  is  surely  not  le«  ori* 
minal  than  concealing  the  faults  and  disadvantages  of 
an  estate  which  is  advertised  for  sale,  and  ascribing  to  it 
advantages  which  it  does  not  possess.  In  this  case,  we 
know  the  sate  would  be  redd(;ed,  and  the  advertiser  dis- 
graced. Many  masters  give  characters  to  servants  out 
of  compassion)  but  it  is  to  this  mistaken  compassion  that 
the  disorderiy  behaviour  of  servants  is  perhaps  princi- 
pally owing :  for  if  the  poni*ihment  of  dishonesty  be  on- 
ly a  change  of  place  (which  may  be  a  rewani  instead 
of  a  punishment),  it  ceases  to  be  a  servant's  interest  to 
be  true  to  his  trust. 

We  have  said  above  that  a  master's  authority  over 
his  servant  extends  no  farther  than  the  terms  of  con- 
tract 'y  by  which  we  meant,  that  a  master  could  give  no 
unreasonable  orders  to  bis  servant,  or  such  as  was  in- 
consistent with  the  terms  of  contract.  But  the  relation 
Ixstween  a  master  and  servant  is  certainly  closer  than 
the  mere  terms  of  a  contract :  it  is  a  moral  as  well  as  a 
legal  relation.  A  master  of  a  family  ought  to  superin- 
tend the  morals  of  his  servants,  and  to  restrain  them 
from  vices.  This  he  may  do  by  his  example,  by  his 
influence,  and  authority.  Indeed  every  man  possessed 
of  authority  is  guilty  of  criminal  negligence  if  he  does 
not  exert  his  authority  for  promoting  virtue  in  his  infe- 
riors ;  and  no  authority  is  so  welt  aclapt<rd  for  this  pur- 
pose as  that  of  masters  of  families,  because  none  operates 
with  an  influence  so  immediate  and  constant.  It  is 
-wonderful  how  much  good  a  nobleman  or  gentlpman  of 
fortune  can  do  to  his  domestics  by  attending  to  their 
^morale ;  and  every  master  may  be  a  blessing  to  indivi- 
duals  and  to  society,  by  exerttng  prudently  (hat  influ- 
ence which  his  situation  gives  him  over  the  conduct  of 
-liis  servafit. 

Choral  S^Rfict^  in  church  history,  denotes  that  part 
'of  religious  worship  which  consists  in  chanting  and  sing- 
ing. The  advocates  for  the  high  antiquity  of  singing, 
as  a  part  of  churcb*'music,  urge  the  authority  of  St 
Paul  in  its  favour  (Ephes.  chap.  v.  ver.  19.  and  Co* 
los.  chap.  iii.  ver.  16.)  On  (he  authority  of  which  pas- 
sages it  is  asserted,  that  songs  and  hymns  were,  from  the 
establishment  of  the  church,  sung  in  the  assemblies  of 
the  faitbftil  \  and  it  appears  from  undoubted  testimony, 
that  singing,  which  was  practised  as  a  sacred  rite  among 
the  Egyptians  and  Hebrews,  at  a  very  early  period,  and 
which  likewise  constituted  a  considerable  part  of  the  re- 
ligious ceremonies  of  the  Greeks  and  Romans,  made  a 
ipart  of  the  religious  worship  of  Christians,  not  only  be- 
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fore  chorcbea  ware  built,  and  tbair  religiMi  eatmUiaM 
by  law,  bat  from  the  first  profeaaioa  of  Chriatiaaity* 
However,  the  era  from  whence  otheia  have  daled  Cw 
introduction  of  music  into  the  servioe  of  the  chorch,  is 
that  period  during  which  Leontioa  governed  the  dboich 
of  Antioch,  i.  e.  between  the  year  of  Chriat  347  aad 
356.    See  AiiTirROKT. 

From  Antioch  the  practice  woa  epread  throvgh  the 
Other  churches  of  the  East  \  and  in  a  few  agee  after  its 
first  introdnctioii  into  diviae  serviee,  it  aot  00I7  fe» 
orived  the  sanction  of  public  authority,  but  thoae  wen 
forbid  to  join  in  it  who  were  igoeiant  of  mime.  A 
canoo  to  this  purpose  was  aiade  by  the  covncil  of  ~ 
dicea,  which  was  held  about  the  year  37  a;  aad 
ras  informa  us,  that  these  canoaica]  siagcra  were  ree* 
koned  a  part  of  the  clergy.  Singiog  was  iatfodoccd 
into  the  western  charches  by  8t  .Ambrose  aboot  the 
year  374,  who  was  the  institutor  of  the  AnbroMa 
chant  established  at  Milan  about  the  year  386  ;  aad 
Eusebius  (lib.  ii.  cap.  1 7.)  tells  us,  that  a  regular  chairi 
and  method  of  aiogiug  the  serrice,  were  first  eatahlisfaed, 
aad  hymns  used,  in  the  church  at  Antioch,  during  the 
feign  of  CoBstantine,  and  that  8t  Ambrose^  who  had 
hmg  resided  there,  bad  his  melodies  thence.  This  was 
about  330  years  afterwards  amended  by  Pope  Gregorys 
the  Great,  who  established  the  Gregorian  chant  $  a 
plain,  nnisotoous  kind  of  melody,  which  he  thought 
consistent  with  the  gravity  and  dignity  of  the  service  to 
which  it  was  to  be  applied.  Thin  prevails  in  the  Bo^ 
man  church  even  at  this  day :  it  is  known  io  Italy  by 
the  name  of  canto  fcrmo  ;  in  France  by  that  of  plam 
chant ;  and  in  Germany  and  most  other  coon  tries  by 
that  of  the  cantfis  Grcgoriamus.  Although  no  satisfac- 
tory account  has  been  given  of  the  specific  diflfereace 
between  the  Ambrosian  and  Gregorian  chants,  yet  all 
Writers  en  thin  subject  agree  in  saying,  thai  St  Ann 
broee  only  used  the  four  authentic  modes,  and  that 
the  four  plagal  were  afterwards  added  by^  8t  Gre- 
gory. Each  of  these  had  the  same  final,  or  kcy-Dote, 
as  its  relative  authentic  |  from  which  there  is  no  other 
diflfere nee,  than  that  the  melodies  in  the  four  authca- 
tie  or  principal  modes  are  generally  confined  within 
the  compass  of  the  eight  notes  above  the  kcy-aote, 
and  those  in  the  four  plagal  or  relative  modes,  with- 
in the  compass  of  eight  notes  below  the  fifth  of  the  key. 
8er  Mode. 

Eeclesiaiitical  writers  seem  unanimous  ia  allowing 
that  Pope  Gregory,  who  began  his  pontificate  an  590, 
collected  the  musical  fragments  of  such  ancient  psahns 
and  hymns  as  the  first  fathers  of  the  church  had  appro- 
ved and  recommended  to  the  first  Christians  f  and  that 
he  selected,  methodized,  and  arranged  them  in  the  or* 
it^T  which  was  long  continued  at  Rome,  and  soon  adop- 
ted by  the  chief  part  of  the  western  church.  Gregory 
is  also  said  to  have  banished  from  the  church  the  canH 
figurato^  as  too  light  and  dissolute;  and  it  is  added,  that 
his  o\Tn  chant  was  called  canto  fcrtmoy  from  ita  gravity 
and  simplicity. 

It  has  been  long  a  received  opinion,  that  the  eccle* 
piastical  tones  were  taken  from  the  reformed  anodes  of 
Ptolemy  ^  bnt  Dr  Bumey  observes,  that  it  is  difficolt 
to  (ilscover  any  connection  hetvrcen  them,  except  ia 
tluir  liHRxs  ;  for  their  number,  upon  examination,  is 
not  the  same :  those  of  Ptolemy  being  seven,  the  ec- 
clesiastical eight  \  and  indeed  the  Gnck  names  gives  ta 
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the  ecclesiastical  modes  do  not  agree  ivitb  those  of  Pto- 
lemy in  the  single  instance  of  key,  hut  with  those  of 
higher  antiquity.  From  the  time  of  Gregory  to  that 
of  Guido,  there  was  no  other  distinction  of  keys  than 
that  of  authentic  and  plagal }  nor  were  any  semitones 
used  hut  those  from  £  to  F,  B  to  C,  and  occasionally  A 
toBb. 

With  respect  to  the  mnsic  of  the  primitive  church,  it 
may  he  observed,  that  though  it  consisted  in  the  singing 
of  psalms  and  hymns,  yet  it  was  performed  in  many  dif- 
ferent ways  *y  sometimes  the  psalms  were  sung  by  one 
person  alone,  whilst  the  r«st  attended  in  silence  ^  some- 
times they  were  sung  by  the  whole  assembly  j  sometimes 
alternately,  the  congregation  being  divided  into  sepa- 
rate choirs^  and  sometimes  by  one  person,  who  repeated 
the  first  part  of  the  verse,  the  rest  joining  in  the  close  of 
it.  Of  the  four  different  methods  of  singing  now  reci- 
ted, the  second  and  third  were  properly  distinguished  by 
the  names  of  symphony  and  antipkofiy\  and  the  latter 
was  sometimes  called  responsarm^  in  which  women  were 
allowed  to  join.  St  Ignatius,  who,  according  to  So- 
crates (lib.  vi.  cap.  8.),  conversed  with  the  apostles,  is 
generally  supposed  to  have  been  the  first  who  suggested 
to  the  primitive  Christians  in  the  East  the  method  of 
singing  hymns  and  psalms  alternately,  or  in  dialogues  \ 
and  the  custom  soon  prevailed  in  every  place  where  Chri- 
stianity was  established  \  though  Theodoret  in  his  history 
(lib.  ii.  cap.  24.)  tells  us,  that  tliis  manner  of  singing  was 
first  practised  at  Ant  inch.  It  likewise  appears,  that  al- 
most from  the  time  when  music  was  first  introduced  into 
the  service  of  the  church,  it  was  of  two  kinds,  and  con- 
sisted in  a  gentle  inflection  of  the  voice,  which  they  term- 
ed plain  song,  and  a  more  elaborate  and  artificial  kind 
of  music,  adapted  to  the  hymns  and  solemn  offices  con- 
tained in  its  ritual }  and  this  distinction  has  been  main- 
tained even  to  the  present  day* 

Although  we  find  a  very  early  distinction  made  be- 
tween the  manner  of  singing  the  hymns  and  chanting 
the  psalms,  it  is,  however,  the  opinion  of  the  learned 
Martini,  that  the  music  of  the  first  five  or  six  ages  of 
the  church  consisted  chiefly  in  a  plain  and  simple  cSiant 
of  unisons  and  octaves,  of  which  many  fragments  are 
•till  remaining  Lb  the  canto  fermo  of  the  Romish  missals. 
For  with  respect  to  music  in  parts,  as  it  does  not  ap- 
pear in  these  early  ages,  that  either  the  Greeks  or  Ro- 
mans were  in  possession  of  harmony  or  counterpoint, 
which  has  been  generally  ascribed  to  Guido,  a  monk  of 
Arezzo  in  Tuscany,  alxwt  the  year  1022,  though  others 
have  traced  the  origin  of  it  to  the  eighth  century,  it  is 
in  vain  to  seek  it  in  the  church.  The  choral  music, 
which  had  its  rise  in  the  church  of  Antioch,  and  from 
thence  spread  through  Greece,  Italy,  France,  Spain,  and 
Germany,  was  brought  into  Britain  by  the  singers  who 
accompanied  Austin  the  monk,  when  he  came  over,  in 
tlie  year  596,  charged  with  a  commission  to  convert  the 
inhabitants  of  this  country  to  Christianity.  Bede  tells 
us,  that  when  Austin  and  the  companions  of  his  mis- 
sion had  their  first  audience'  of  King  Ethelbert,'  in  the 
isle  of  Thanet,  they  approached  him  in  procession,  sing- 
ing litanies^  and  that  aderwards,  when  they  entered  the 
city  of  Canterbury,  they  sung  a  litany,  and  at  the  end 
of  it  AUelujah.  But  though  this  was  the  first  time  the 
Anglo*  Saotons  had  heard  the  Gregorian  chant,  vet  Bede 
likewise  tells  us,  that  our  British  ancestors  ha  J  been  in- 
structed in  the  rites  and  ceremonies  of  the  Gallican 
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church  by  St  Germanus,  and  heard  him  sing  AUelujah    service, 
many  years  before  the  arrival  of  St  Austin.     In  680, 
John,  prsecentor  of  St  Peter*s  in  Rome,  was  sent  over 
by  Pope  Agatho  to  instruct  the  monks  of  Weremouth 
in  the.  art  of  singing}  and  he  was  prevailed  upon  to  open 
schools  for  teaching  music  in  other  places  in  Northum- 
berland. Benedict  Biscop,  the  preceptor  of  Bede,  Adrian 
the  monk,  and  many  others,  contributed  to  disseminate 
the  knowledge  of  the  Roman  chant.     At  length  the  suc- 
cessors of  St  Gregory,  and  of  Austin  his  missionary, 
having  established  a  school  for  ecclesiastical  music  at 
Canterbury,  the  rest  of  the  island  was  furnished  with 
masters  from  that  seminary.  The  choral  service  was  first 
introduced  in  the  cathedral  church  of  Canterbury  \  and 
till  the  arrival  of  Theodore,  and  his  settlement  in  that 
see,  the  practice  of  it  seems  to  have  been  confined  to  the 
churches  of  Kent }  hut  after  that,  it   spread  over  the 
whole  kingdom ;   and  we  meet  with  records  of  very 
ample  endowments  for  the  support  of  this  part  of  public 
worship.     This  mode  of  religious  worship  prevailed  in 
all  the  European  churches  till  the  time  of  the  Reforma- 
tion :  the  first  deviation  from  it  is  that  which  followed, 
the  Reformation  by  Luther,  who,  being  himself  a  lover 
of  music,  formed  a  liturgy,  which  was  a  musical  service, 
contained  in  a  work,  entitled  Psalmodia^  h.  e.  Cantica 
sacra  VeterU  Ecclesue  selecta^  printed  at  Norimberg  in 
1553,  and  at  Wittemberg  in  1561.    But  Calvin,  in  his 
establishment  of  a  church  at  Geneva,  reduced  the  whole 
of  divine  service  to  prayer,  preaching,  and  singing;  the 
latter  of  which  he  restrained.    He  excluded  the  offices 
of  the  antiphon,  hymn,  and  motet,  of  the  Romish  ser- 
vice, with  that  artificial  and  elaborate  music  to  which 
they  were  sung  \  and  adopted  only  that  plain  metrical 
psalmody,  which  is  now  in  general  use  among  the  re- 
formed churches,  and  in  the  parochial  churches  of  our 
own  country.     For  this  purpose  he  made  use  of  Ma  rot's 
version  of  the  Psalms,  and  employed  a  musician  to  set 
them  to  easy  tunes  only  of  one  part.     In  1553,  lie  di- 
vided the  Psalms  into  pauses  or  small  portions,  and  ap- 
pointed them  ^0  be  sung  in  churches.     Soon  after  they 
were  bound  up  with  the  Geneva  catechism  ;  from  which 
time  the  Catholics,  who  had  been  accustomed  to  sing     ^ 
them,  were  forbid  the  use  of  them,  under  a  severe  pe- 
nalty.    Soon  after  the  Reformation  commenced  in  Eng* 
land,  complaints  were  made  by  many  of  the  dignified 
clergy  and  others,  of  the  intricacy  and  difficulty  of  the 
church-music  of  those  times :  in  consequence  of  which 
it  was  once  proposed,  that  organs  and  curious  singing 
should  be  removed  from  our  churches.    Latimer,  in  his 
diocese  of  Worcester,  went  still  farther,  and  issued  in- 
junctions to  the  prior  and  convent  of  St  Mary,  forbid- 
ding in  their  service  all  manner  of  singing.  In  the  reign 
of  Edward  VI.  a  commission  was  granted  to  eight  bi- 
shops, eight  divines,  eight  civilians,  and  eight  common 
lawers,  to  compile  a  body  of  such  ecclesiastical  laws  as 
should  in  future  be  observed  throughout  the  realm.     The 
result  of  this  compilation  was  a  work  first  published  in 
1 57 1  by  Fox  the  roartyrologist,  and  afterwards  in  1640, 
under  the  title  of  Bejbmiatio  Legttm  Ecclestasticarum, 
These  3a  commissioners,  instead  of  reprobating  church- 
music,  merely  condemned  figurative  and  operose  mu- 
sic,  or   that   kind    of  singing  which  abounded  witJi 
fugues,  responsive  passages,  and  a  commixture  of  vari-. 
ous  and  intricate  proportions  ^  which,  whether  ^YLtfixck^- 
rary  or  written,  ia  b^  TO^\%vcA%.tA  XfiXtOA.^  descanl*   ^^Ass^- 
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Service  ever,  notwithstanding  the  objections  against  choral  mo- 
ll       SIC,  and  the  practice  of  some  of  the  reformed  churches, 

Semiude.  jjj^  compilers  of  the  English  liturgy  in  1548,  and  the 
king  himself,  determined  to  retain  musical  service.  Ac- 
cordingly the  statute  2  and  3  £dw.  VI.  cap.  I.  though 
it  contains  no  formal  obligation  on  the  clergy,  or 
others,  to  use  or  join  in  either  vocal  or  instrumental  mu- 
sic in  the  common  prayer,  does  clearly  recognise  the 
practice  of  singing  \  and  in  less  than  two  years  after  the 
compiling  of  King  Edward^s  liturgy,  a  formula  was  com- 
posed which  continues,  with  scarce  any  variation,  to  be 
the  rule  for  choral  service  even  at  this  day.  The  author 
of  this  work  was  John  Marbecke,  or  Marbeike ;  and  it 
was  printed  by  Richard  Grafton,  in  1550  under  the  title 
of  the  Book  of  Common  Prayer,  noted.  Queen  Mary 
laboured  to  re-establish  the  Romish  choral  service ;  but 
the  accession  of  Elizabeth  was  followed  by  the  act  of  uni- 
formity \  in  consequence  of  which,  and  of  the  qneen*s 
injunctions,  the  Book  of  Common  Prayer,  noted  by  Mar- 
becke, was  considered  as  the  general  formula  of  choral 
service.  In  1560,  another  musical  service,  with  some 
additions  and  improvements,  was  printed  by  John  Day  \ 
and  in  1 565,  another  collection  of  offices,  with  musical 
notes.  Many  objections  were  urged  by  Cartwrigbt  and 
other  Puritans  against  the  form  and  manner  of  cathe* 
dral  service,  to  which  Hooker  replied  in  his  Ecclesiasti- 
cal Polity.  In  1664,  the  statutes  of  Edward  VI.  and 
Elizabeth,  for  uniformity  in  the  Common  Prayer,  were 
repealed^  and  the  Directory  for  Public  Worship,  which 
allows  only  of  the  singing  of  psalms,  established.  But 
upon  the  restoration  of  Charles  IL  choral  service  was 
again  revived,  and  has  since  uniformly  continued.  See 
on  this  subject  Ilawkin's  History  of  Music,  vol.  i. 
p.  404.  vol.  ii.  p.  264.  vol.  iii.  p.  58—468,  &c«  vol.  iv« 

P-  44—347- 

SERVicE'Ttee.     Sec  SoRBUs,  Botant  Index, 

SERVITES,  a  religious  order  in  the  church  of  Rome, 
founded  about  the  year  1 233,  by  seven  Florentine  mer- 
chants, who.  With  the  approbation  of  the  bishop  of  Flo- 
rence, renounced  the  world,  and  lived  together  in  a  re- 
ligious community  on  Mount  Senar,  two  leagues  from 
ihat  city. 

SERVITOR,  in  the  university  of  Oxford,  a  student 
^ho  attends  on  another  for  hi»  maintenance  and  learn- 
ing.    See  Sizar. 

SERVITUDE,  the  condition  of  a  servant,  or  rather 
•lave. 

Under  the  4^clension  of  the  Roman  empire,  a  new 
kind  of  servitude  was  introduced,  different  from  that  of 
the  ancient  Romans:  it  consisted  in  leaving  the  lands  of 
subjugated  nations  to  the  first  owners,  upon  condition 
of  certain  rents,  and  servile  offices,  to  be  paid  in  ac- 
knowledgement.    Hence  the  names  of  servi  censiti\  tf- 


SERVIUS,    Maurus   Honor atus,    a    celebrated    s^f^ 
grammarian  and  critic  of  antiquity,  who  flourished  about       | 
the  time  of  Arcadius  and  Honoriu?»;  now  chiefly  known 
by  his  Contmentaries  on  Virgil.     There   is  also  extant 
a  piece  of  Servi  us  upon  the  feet  of  verses  and  the  qoaa- 
tity  of  syllables,  called  Centimetmm, 

SERUM,  a  thin,  transparent,  saltish  liqnor,  which 
makes  a  considerable  part  of  the  mass  of  blood.  See 
Ak ATOMY  and  Chemistry  Index. 

bESAMOIDEA  ossa,  certain  small  bones  some- 
what resembling  the  seeds  of  sesamum,  whence  their 
name.  They  are  placed  at  the  under  part  of  the  bones 
of  the  last  joints  of  the  fingers  and  toes. 

SESAMUM,  Oily  Grain  >  a  genus  of  plants  be- 
longing to  the  class  didynamia  -,  and  in  the  natnral  sys- 
tem ranging  under  the  20th  order,  LuHdee.  See  Bo- 
tany Index. 

SESELI,  Meadow  Saxifrage^  a  genos  of  plants 
belonging  to  the  class  pentandria  \  and  in  the  natural 
system  ranging  under  the  45th  order,  UmMdatet.  See 
Botany  Index. 

SESOSTRIS,  king  of  Egypt.     See  Egtpt,  p.  591. 

SESQUI,  a  Latin  particle,  signifying  a  whole  and  a 
half)  which,  joined  with  altera^  tet^^a^  quarUiy  &c,  is 
much  used  in  the  Italian  music  to  express  a  kind  of  ra- 
tios, particularly  several  species  of  triples. 

SEsaui-Alteratfy  in  Geometry  and  Arithmetic  is  a 
ratio  between  two  lines,  two  numbers,  or  the  like  where 
one  of  them  contains  the  other  once,  with  the  additioa 
of  a  half. 

Thus  6  snd  9  arc  10  a  sesqui-alterate  ratio  $  since  9 
contains  6  once,  and  3,  which  is  half  of  6,  over  ;  and 
20  and  30  are  in  the  same  \  as  30  conuins  20,  and  half 
20  or  10. 

SESQU/^Dupikaie  ratio,  is  when  of  two  terms  the 
greater  contains  the  less  twice,  and  half  the  less  re- 
mains ;  as  1 5  and  6  j  50  and  20. 

SssQUi'Tertional  proportion,  is  vrben  any  nomber  or 
quantity  contains  another  once  and  one  third. 

SESSILE,  among  botanists.     Set  Botakt. 

SESSION,  in  general,  denotes  each  sitting  or  assent 
bly  of  a  council,  &o. 

Session  of  Pariiament^  is  the  season  or  ^ace  from 
its  meeting  to  its  prorogation.     See  PaHliamemt. 

Kirk'Ssssios^  the  name  of  a  petty  ecclesiastical  court 
in  Scotland.     See  Kirk- Session, 

Sessions  for  weights  and  measnies.  In  LiondoB, 
four  justices  from  among  the  mayor,  recorder,  and  al- 
dermen (of  whom  the  mayor  and  recorder  is  to  be  one), 
may  hold  a  session  to  inquire  into  the  olTences  of  selling 
by  false  weights  and  measures,  contrary  to  the  statutes  } 
and  to  receive  indictments,  punish  offenders,  &c.  Char. 
King  Charles  I. 

Cotirt  of  Session,     See  Law,  Part  III.  Sect.  ii« 

Court  of  Quarler'Smisioss^  an  English  court  that 


scriptitiiy  and  addicti  gleha  ;  some  whereof  were  taxable 
at  the  reasonable  discretion  of  the  lord  \  others  at  a  cer- 
tain rate  agreed  on  ;  and  others  were  mainmortable,  must  be  held  in  every  county  once  in  every  quarter  of  a 
who,  having  no  legitimate  children,  could  not  make  a  year  \  which  by  statute  2  Henry  V.  c.  4.  is  appointed 
will  to  above  the  value  of  fivepence,  the  lord  being  heir  '  to  be  in  the  first  week  after  Michaelmas-day,  the  first 
of  all  the  rest  *,  and  others  were  prohibited  marrying,  or  week  after  the  Epiphany,  the  first  ivcek  after  the  close  of 
going  to  live  out  of  the  lordship.  Most  of  these  services 
existed  lately  in  France  \  but  they  were  long  ago  abo- 
lished in  England.  Such,  however,  was  the  original  of 
our  tenures,  &c.     See  Sjlave. 

Servitude,  in  Scots  Law,    See  Law,  Part  IIL 
Sect.  ix. 


Easter,  and  in  the  wf  ek  after  the  tranhlation  of  St  Tho- 
mas the  martyr,  or  the  7th  ot  July.  It  in  held  before 
two  or  more  justices  of  the  pencr,  oi.e  nf  i%hich  must  be 
of  the  quorum.  The  jurisdiction  of  t!)i»  court,  by  34 
Edward  III.  c.  I.  extends  to  the  trying  and  determining 
all  felonies  and  trespasses  whatsoever :  though  they  sel- 
dom^ 
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Seuton,  dom,  if  ever,  try  any  greater  offence  than  small  felonies 
»«tcrce.  .^^vitJiin  the  benefit  of  clerpy ;  their  commission  provid- 
ing, that  if  any  case  of  difficulty  arises,  they  shall  not 
proceed  to  jadgment,  but  in  the  presence  of  one  of  the 
justices  of  the  courts  of  kingVbench  or  common-pleas, 
or  one  of  the  judges  of  assiie :  and  therefore  murders, 
and  other  capital  felonies,  are  usually  remitted  for  a 
more  solemn  trial  to  the  assizes.  They  cannot  also  try 
any  new^reated  offence,  without  express  power  given 
them  by  the  statute  which  creates  it.  But  there  are 
many  offences  and  particular  matters  which,  by  parti- 
cular statutes,  belong  properly  to  this  jurisdiction,  and 
ought  to  be  prosecuted  in  this  court  ^  as,  the  smaller 
misdemeanours  against  the  public  or  commonwealth,  not 
amounting  to  felony  ^  and  especially  offences  relating  to 
the  game,  highways,  alehouses,  bastard  children,  the 
settlement  and  provision  for  the  poor,  vagrants,  servants 
wages,  and  Popish  recusants*  Some  of  these  are  pro- 
ceeded upon  by  indictment :  others  in  a  summary  way, 
by  motion,  and  order  thereupon  ^  which  order  may  for 
the  most  part,  unless  guarded  against  by  particular  sta- 
tutes, be  removed  into  the  court  of  kingVbench  by 
writ  of  certiorari  facias^  and  be  there  either  quashed 
•r  confirmed.  The  records  or  rolls  of  the  sessions  are 
committed  to  the  custody  of  a  special  officer,  denomi- 
nated custos  rotulorum^  who  is  always  a  justice  of  the 
quorum  ^  and  among  them  of  the  quorum  (saith  Lam- 
bard)  a  man  for  the  most  part  especially  picked  out, 
either  for  wisdom,  countenance,  or  credit.  The  nomi- 
nation of  the  custos  rotuhrum  (who  is  the  principal  of- 
ficer in  the  county,  as  the  lord-lieutenant  is  chief  in 
military  command)  is  by  the  king's  sign  manual :  and 
to  him  the  nomination  of  the  clerk  of  the  peace  be- 
longs \  which  office  he  is  expressly  forbidden  to  sell 
for  money. 

In  most  corporation-towns  there  are  quarter-sessions 
kept  before  justices  of  their  own,  within  their  respective 
limits ;  which  have  exactly  the  same  authority  as  the 
general  quarter- sessions  of  the  county,  except  in  a  very 
few  instances  \  one  of  the  most  considerable  of  which  is 
the  matter  of  appeals  from  orders  of  removal  of  the  poor, 
which,  though  they  be  from  the  orders  of  corporation- 
justices,  must  be  to  the  sessions  of  the  county,  by  sta- 
tute 8  and  9  William  III.  c.  30.  In  both  corporations 
and  counties  at  large,  there  is  sometimes  kept  a  special 
or  petty  session,  by  a  few  justices,  for  dis)Nitching  smaller 
business  in  the  neighbourhood  between  the  times  of  the 
general  sessions ;  as  for  licensing  alehouses,  passing  the 
accounts  of  parish-officers,  and  the  like. 

S£ST£RC£«  Sestertius,  a  silver  coin,  in  use 
among  the  ancient  Romans,  called  aUo  simply  numntiu^ 
and  sometimes  nummus  sestertius.  The  sestertius  was 
the  fourth  part  of  the  denarius,  and  originally  contained 
two  asses  and  a  half.  It  was  at  first  denoted  by  LLS  ^ 
the  two  Ias  signifying  two  librse,  and  the  S  half.  But 
the  librarii,  afterwards  converting  the  two  L's  into  an 
H,  expressed  the  sestertius  by  HS.  The  word  sester- 
tius was  first  introduced  by  way  of  abbreviation  for  ^- 
ndstertius^  which  signifies  two,  and  a  half  of  a  third, 
M,  literally,  only  half  a  third  ^  for  in  expressing  half  a 
third,  it  was  understood  that  there  were  two  before. 

Some  authors  make  two  kinds  of  sesterces  ;  the  less 

called  sestertius^  in  the  masculine  gender  j  and  the  great 

one,  called  sestertii/m^  in  the  neuter :  the  first,  that  we 

Aave  already  deacribed.5  the  latter  cootainiog  a  tboosand 
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of  the  other.  Otl^ers  will  have  any  such  distinction  of  Sesterce'. 
great  and  little  sesterces  unknown  to  the  Romans :  ses* 
terttus^  say  they,  was  an  adjective,  and  signified,  as 
sestertius^  OT  two  asses  and  a  half;  and  when  used  in 
the  plural,  as  in  quinquaginta  sestertiutrty  or  sestertia^ 
it  was  only  by  way  of  abbreviation,  and  there  was  al- 
ways understood  centena^  miUia^  &c. 

This  matter  has  been  accurately  stated  by  Mr  Raper, 
in  the  following  manner.      The  substantive  to  which 
sestertius  referred  is  either  as^  or pondus;  and  sestertiits 
as  is  two  asses  and  a  half;  sestertium  pondus  ^  two  pon* 
dera  and  a  hilf,  or  two  hundred  and  fifty  denarii.  When 
the  denarius  passedforten  asses,  the  sestertius  of  two  asses 
and  a  half  was  a  quarter  of  it ;  and  the  Romans  conti- 
nued to  keep  their  accounts  in  these  sesterces  long  after 
the  denarius  passed  for  sixteen  asses;  till,  growing  rich, 
they  found  it  more  convenient  to  reckon  by  quarters  of 
the  denarius,  which  they  called  nummi,  and  used  the 
words  nummus tLTid  sestertius  indifferently,  as  synonymous 
terms,  and  sometimes  both  together,  as  sestertius  num- 
mus ;  in  which  case  the  word  sestertius^  having  lost  its 
original  signification,  was  used  as  a  substantive ;  for  ses- 
tertius  nummus  was  not  two  nummi  and  a  half,  but  a 
single  nummus  of  four  asses.    They  called  any  sum  un- 
der two  thousand  sesterces  so  many  sestertii  in  the  mas- 
culine gender;  two  thousand  sesterces  they  called  duo  or 
bina  sestertia^  in  the  neuter ;  so  many  quarters  making 
Bve  hundred  denarii,  which  was  twice  the  sestertium ; 
and  they  said  dena^  vicena,  &lc.  sesiertia^  till  the  sum 
amounted  to  a  thousand  se«tertia,  which  wa?  a  million  of 
sesterces.    But,  to  avoid  ambiguity,  they  did  not  use  the 
neuter  sestertium  in  the  singular  number,  wheu  the  whole 
sum  amounted  to  no  more  than  a  thousand  sesterces,  or 
one  sestertium.  They  called  a  million  of  sesterces  decics 
nummUm^  er  decies  sestertiitmy  for  dccies  centena  miltia 
nummorum^  or  sestertiorum  (in  the  masculine  gender), 
omitting  centena  miliia  for  the  sake  of  brevity.     They 
likewise  called  the  same  sum  decits  sestertium  (in  the 
neuter  gender)  for  decies  centies  sestertium^  omitting 
centies  for  the  same  reason ;  or  simply  decies^  omitting 
centena  miUia  sestertiUm^  or  centies  sestertium;  and  with 
the  numeral  adverbs  decies^  vicies,  centies^  millies^  and 
the  like,  either  centena  miliia  or  centies  was  always  un- 
derstood.    These  were  their  most  usual  forms  of  ex- 
pression ;  though  for  bina^  dena^  vicena  sestertia^  tliey 
frequently  said  bina^  dena^  vicena  miliia  nummUm,    If 
the  consular  denarius  contained  60  troy  grains  of  fine 
silver,  it  was  worth  something  more  than  eight-pence 
farttiing  and  a  half  sterling ;  and  the  as,  of  16  to  the 
denarius,  a  little  more  than  a  half-penny.     To  reduce 
the  ancient  sesterces  of  two  asses  and  a  half,  when  tho 
denarius  passed  for  16,  to  pounds  sterling,  multiply  the 
given  number  by  5454*  and  cut  off  six  figures  on  the 
right  hand  for  decimals.  To  reduce  nummi  sestertii^  or 
quarters  of  the  denarius,  to  pounds  sterling;  if  the  given 
sum  be  consular  money,  multiply  it  by  8727,  and  cut 
off  six  figures  on  the  right  hand  for  decimals  ;  but  for 
imperial  money  diminish  the  said  product  by  one-eighth 
of  itself.     Phil.  Trans,  vol.  Ixi.  part  ii.  art.  48. 

To  be  qualified  foi  a  Roman  knight,  an  estate  of 
400,000  sesterces  was  required  ;  and  for  a  senator,  of 
800,000. 

Authors  also  mention  a  copper  sesterce ^  worth  about 
one-third  of  a  penny  English. 

Sesterce^  or  sestertius^  -^^a  %^^  ^%^^\s^  ^^\<t^si^^^'c^^ 
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for  a  tbing  contaiQiDg  two  wholes  mod  an  half  of  ano- 
ther, as  as  was  taken  for  any  whole  or  integer. 

SESTOS,  a  noted  fortress  of  European  Turkey, 
situated  at  the  entrance  of  the  Hellespont  or  Darda* 
nelles,  24  miles  south-west  of  Qallipoli.  This  place  is 
famous  for  theloves  of  Hero  and  Leander,  sung  by 
the  poet  Musseus. 

SESUVIUM,  a  genus  of  plants  hclonging  to  the 
class  icosandria.     See  BoTANT  Index, 

SET,  or  Sets,  a  term  used  by  the  fanners  and  gar* 
deners  to  express  the  young  plants  of  the  white  thorn 
and  other  shrubs,  with  which  they  use  to  raise  their 
quick  or  quick-set  hedges.  The  white  thorn  is  the  best 
of  all  trees  for  this  purpose ;  and,  under  proper  regula- 
tions, its  sets  seldom  fail  of  answering  the  farmer^*  ut- 
most expectations. 

SsT-off^  in  Law^  is  an  act  whereby  the  defendant  ac« 
knowledges  the  justice  of  the  plaintiff^s  demand  on  the 
one  hand  ;  but,  on  the  other,  sets  up  a  demand  of  hia 
own,  to  counterbalance  that  of.  the  plaintiff,  either  in 
the  whole,  or  in  part :  as,  if  the  plaintiff  sues  for  loh 
due  on  a  note  of  hand,  the  defendant  may  set  off  9U 
due  to  himself  for  merchandise  sold  to  the  plaintiff^ 
and,  in  case  he  pleads  such  set-off,  must  pay  the  remain- 
ing balance  into  court.  This  answers  ▼(*ry  nearly  to 
the  compensatio  or  stoppage  of  the  civil  law,  and  depends 
upon  the  statutes  2  Geo.  II.  cap.  22.  and  8  Geo.  IL 
cap.  24. 

SETACEOUS  WORM,  in  Natural  History^  a  name 
given  by  Dr  Lister  to  that  long  and  slender  water- 
worm,  which  so  much  resembles  a  horse-hair,  that  it 
has  been  supposed  by  the  vulgar  to  be  an  animated  hair 
of  that  creature.  These  creatures,  supposed  to  be  livinip 
hairs,  are  a  peculiar  sort  of  insects,  which  arc  bred  ana 
nourished  within  the  bodies  of  other  insects,  as  the  worms 
of  the  ichneumon  fliea  are  in  the  bodies  of  the  cater- 
pillars. 

Aldrovand  describes  the  creature,  and  tells  us  it  was 
unknown  to  the  ancients ;  but  called  seta  aquatica^  and 
vermis  setariusy  by  the  moderns,  either  firom  its  figure 
resembling  that  of  a  hair,  or  from  the  supposition  of  its 
once  having  been  the  hair  of  some  animal.  We  gene- 
rally suppose  it,  in  the  imaginary  state  of  the  hair,  to 
have  belonged  to  a  horse  ;  but  the  Germans  say  it  was 
once  the  hair  of  a  calf,  and  call  it  by  a  name  signify- 
ing vitulus  aquaticuSf  or  the  '*  water  calf.^* 

Albertus,  an  author  much  reverenced  by  the  common 
people,  has  declared  that  this  animal  it  generated  of 
a  hair  ^  and  adds,  that  any  hair  thrown  into  standing 
water,  will,  in  a  very  little  time,  obtain  life  and  motion. 
Other  authors  have  dissented  from  tbb  opinion,  and  sup- 
posed them  generated  of  the  fibront  roots  of  water- 
plants  'y  and  others,  of  the  parts  of  msshoppert  fallen 
into  the  water.  This  last  opinion  is  rejected  by  Al- 
drovand as  the  most  improbable  of  all.  Standing  and 
foul  waters  are  most  plentifully  stored  with  them  ;  bat 
they  are  sometimes  found  in  the  clearest  and  purest 
springs,  and  sometimes  out  of  the  water,  on  the  leaves 
of  trees  and  plants,  as  on  the  fruit-trees  in  our  gardens, 
and  the  elms  in  hedges.  They  are  from  three  to  five 
inches  long,  of  the  thickness  of  a  large  hair )  and  are 
brown  upon  the  back,  and  white  under  the  belly,  and 
the  tail  is  white  on  every  part. 

SETH,  the  third  son  of  Adam,  the  father  of  Enos, 
was  bom  3874  B.  C.  and  lived  912  yean. 
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SETHIANS,  in  cbnrah  histerjr,  ChriaUMi  heretics ) 
80  called  because  they  paid  divine  worship  to  Setb, 
whom  they  looked  upon  to  be  Jesot  Cfariat  the  son  of 
God,  but  who  was  made  by  a  third  diTioftjrt  and  sab* 
stituted  in  the  room  of  the  two  families  of  Abel  and 
Cain,  which  had  been  destrojed  by  the  deluge.  These 
heretics  appeared  in  Egypt  in  the  second  centmy  }  aad 
as  they  were  addicted  to  all  sorts  ef  debaucherj,  they 
did  not  want  followers  ^  and  eontinaod  in  Kgjpt  above 
200  years. 

SETIMO,  a  town  of  luly,  in  the  ptoTifice  of  Pied- 
mont,  situated  on  the  river  Po,  eight  miles  north  of 
Turin. 

S£TON,  in  Surgery^  a  few  horse  hairs,  small  threadi, 
or  large  packthread,  drawn  through  the  skioy  chiefly  the 
neck,  by  meant  of  a  large  needle  or  probe,  with  a  view 
to  restore  or  preserve  health. 

Experience  shews  that  setoos  are  osefal  in  catanha, 
inflammations,  and  other  disorders,  and  particttlsu*lj  those 
of  the  eyes  ^  to  these  may  be  added  severe  headachs, 
with  stupor,  drowsiness,  epilepsies,  and  even  apoplexy 
itself.     See  SuRor.RT. 

SETTEE,  in  sea-langoage,  a  vessel  rerj  eommon  in 
the  Mediterranean  with  one  deck  and  a  verj  Umg  and 
sharp  prow.  They  carry  some  two  roasts,  some  three, 
without  top- masts.  They  have  generally  two  nasta, 
equipped  with  triangular  sails,  commonly  called  lateeM 
satis.  The  least  of  them  are  of  60  tons  harden,  lliey 
serve  to  transport  cannon  and  provisions  for  ships  of  war 
and  the  like.  Theie  vessels  are  peculiar  to  the  Medi- 
terranean sea,  and  are  usually  navigated  by  Italians, 
Greeks,  or  Mahometsns. 

SETTING,  in  Astronomy^  the  withdrawing  of  a  alar 
or  planet,  or  its  sinking  below  the  horixoii.  Astrono- 
mers and  poets  make  three  difi*erent  kinds  of  setting  of 
the  stars,  viz.  the  CosmicaLi  Acromtcal,  and  H^i- 
ACAL.     See  these  articles. 

Setting,  in  the  sea-language.  To  set  the  land  or 
the  sun  by  the  compass,  is  to  observe  how  the  land  bears 
on  an^  point  of  the  compass,  or  on  what  point  of  the 
compass  the  sun  is.  Also  when  two  ships  sail  in  sight 
of  one  another,  to  mark  on  what  point  the  chased  bears, 
is  termed  setting  the  chace  hy  the  cnmpass.  ■ 

Setting,  among  sportsmen,  a  term  used  to  express 
the  manner  of  taking  partridges  by  means  of  a  deg  pe- 
culiarly trained  to  that  purpose.     See  Shootikg. 

Act  of  SETTLEMENT,  in  British  history,  a 
name  given  to  the  statute  la  and  13  Will.  III.  cap.  2. 
whereby  the  crown  was  limited  to  his  present  majesty ^s 
illustrious  house  j  end  some  new  provisions  were  added, 
at  the  same  fortunate  era,  for  better  secnriuff  our  reli- 
gion, laws,  and  liberties :  which  the  statute  declares  to 
be  the  birthright  of  the  people  of  England,  according 
to  the  ancient  doctrine  of  tlie  common  law. 

SEVEN  Stars,  a  common  denomination  given  to 
the  cluster  of  stars  in  the  neck  of  the  sign  Taurus,  the 
bull  'f  properly  called  the  Pleiades,  They  are  so  called 
from  their  number  seven,  which  appear  to  the  naked 
eye,  though  some  eyes  can  discover  only  six  of  then  $ 
hut  by  the  aid  of  telescopes  there  appears  to  he  a  great 
multitude  of  them. 

SEVENTH,  in  Music,  an  interval  called  by  the 
Greeks  heptackordon.     See  IxTERVAl.. 

SEVERANCE,  in  Law,  the  singling  or  tevering  two 
sr  more  that  join  or  are  joined  in  the  laae  writ  or  ac- 
tion 
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yeranee  tion.     As  if  two  join  in  a  writ  de  KhertaU  probanda^ 
II        and  the  one  be  afterwards  nonsuited  \  here  severance  is 

leTcra.    pcrrattted,  so  as  notwithstanding  the  nonsuit  of  the  one, 

"^         the  other  may  severally  proceed. 

There  is  also  severance  of  the  tenants  in  assize;  when 
one,  two,  or  more  disseisees  appear  upon  the  'writ,  and 
not  the  other.  And  severance  in  debt,  where  two  exe- 
cutors are  named  plaintiffs,  and  the  one  refuses  to  pro- 
secute. We  also  meet  with  severance  of  summons,  se- 
verance in  attaints,  &c.  An  estate  in  joint  tenancy  may 
be  severed  and  destroyed  by  destroying  any  of  its  unities. 

1.  That  of  time,  which  respects  only  the  original  com- 
mencement of  the  joint  estate,  cannot  indeed  (being  now 
part)  be  affected  by  any  subsequent  transaction.     But, 

2.  The  joint- tenants  estate  may  be  destroyed  without  any 
alienation,  by  merely  disuniting  their  possession.  3.  The 
jointure  may  be  destroyed,  by  destroying  the  unity  of 
title.     And,  4.  By  destroying  the  unity  of  interest, 

SEVERIA,  a  province  of  the  Russian  empire,  with 
the  title  of  a  duchy,  bounded  on  the  north  by  Smo- 
lensko  and  Muscovy,  on  the  east  by  Vorotinsbi  and  the 
country  of  the  Cossacks,  on  the  south  by  the  same, 
and  on  the  west  by  Zernegovia.  It  is  a  country  over- 
run with  woods,  and  on  the  south  part  is  a  forest  of 
great  length.  Novogrodec,  or  Novogorod,  is  the  capi- 
tal town. 

St  SEVERINA,  a  town  of  Italy,  in  the  kingdom 
of  Naples,  in  the  Lower  Calabria,  with  an  archbishop^s 
see.  It  is  very  well  fortified,  and  seated  on  a  craggy 
rock,  on  the  river  Neeto  \  in  E.  Long.  17.  14.  N.  Lat. 
39.  15. 

SEVERING,  a  town  of  Italy,  in  the  territory  of 

^      the  church,  and  in  the  Marche  of  Ancona,  with  a  bi- 

shop^s  see.    It  has  fine  vineyards,  and  is  seated  between 

two  hills  on  the  river  Fetenza,  in  E.  Long.  13.  6. 

N.  Lat.  43.  16. 

SEVREN,  a  river  of  England   which   rises   near 
Plimlimmon  Hill  in  Montgomeryshire,  anu  before  it 
enters  Shropshire  receives  about  30  streams,  and  passes 
down  to  Laudring,  where  it  receives  the  Morda,  that 
flows  from  Oswestry.     When  it  arrives  at  Monford,  it 
receives  the  river  Mon,  passing  on  to  Shrewsbury,  which 
it  almost  suiTounds,  then  to  Bridgeworth  \  afterwards 
it  runs  through  the  skirts  of  Staffordshire,  enters  Wor- 
combe'$  cestershire,  and  passes  by  Worcester  \  then  it  runs  to 
gi^      Tewkesbury,  where  it  joins  the  Avon,  and  from  thence 
uUetr,  4o  Gloucester,  keeping  a  north-westerly  course,  till  it 
falls  into  the  Bristol  Channel.     It  begins  to  be  naviga- 
ble for  boats  at  Welch  pool,  in  Montgomeryshire,  and 
takes  in  several  other  rivers  in  its  course,  besides  those 
already  mentioned,  and  is  the  second  in  England*     By 
means  of  inland  navigation,  it  has  communication  with 
the  rivers  Mersey,  Dee,  Ribble,  Ouse,  Trent,  Derwent, 
Humbcr, Thames,  Avon,  &c, ;  which  navigation,  includ- 
ing its  windings,  extends  above  500  miles  in  the  counties 
of  Lincoln,  Nottingham,  York,  Lancaster,  Westmore- 
land, Chester,  Stafford,  Warwick,  Leicester,  Oxford, 
Worcester,  &c  A  canal  from  Strond-Water,  a  branch 
of  the  Severn,  to  join  the  Thames,  was  projected  and 
executed  for  the  purpose  of  conveying  a  Uinnel  16  feet 
high  and  16  feet  wide,  under  Sapperton  Hill  and  Hay- 
ley- Wood  (very  high  ground),  for  two  miles  and  a 
quarter  in  length,  through  a  verv  hard  rock,  which  was 
lined  and  arched  with  brick,    'this  stupendous  under- 
taking was  cofflpletedi  and  boats  pasted  through  it  the 


97    ]  S    E    V 

2 1  St  of  May  1 789.  By  this  opening,  a  commnnication  is    Severn 
made  between  the  river  Severn  at  Framiload  and  the         R 
Thames  near   Lechlade,  and   is   continued  over  the    Scverus, 
Thames  near  Inglesham,  into  deep  water  in  the  Thames        "" 
below  St  John-Bridge,  and  so  to  Oxford,  &c.  and  Lon- 
don, for  conveyance  of  coals,  goods,  &c. 

SEVERNDROOG,  a  sea*port  town  and  fortress  of 
Hindostan,  which  was  taken  by  the  English  in  1756. 
It  is  68  miles  south  from  Bombay,  and  in  N.  Lat.  17. 
£^.  E.  Long.  72.  50. 

8EVERUS,  CoRNKLius,  an  ancient  Latin  poet  of 
the  Augustan  age  ;  whose  JEtna^  together  with  a  frag- 
ment De  morte  Ciceronis^  were  published,  with  notes 
and  a  prose  interpretation,  by  Le  Clerc,  1 2mo,  Amster- 
dam, 1703.  They  were  before  inserted  among  the  Ca- 
iaiccta  Virgilti  published  by  Scaliger  ^  whose  notes,  witli 
others,  Le  Clerc  has  received  among  his  own. 

ScvERUS,  Septimius^  a  Roman  emperor,  who  has  been 
so  much  admired  for  his  military  talents,  that  some  have 
called  him  the  most  warlike  of  the  Roman  emperors. 
As  a  monarch  he  was  cruel,  and  it  has  been  observed 
that  he  never  did  an  act  of  humanity  or  forgave  a  fault. 
In  his  diet  he  was  temperate,  and  he  always  showed 
himself  an  open  enemy  to  pomp  and  splendour.  He  loved 
the  appellation  of  a  man  of  letters,  and  he  even  com- 
posed an  history  of  his  own  reign,  which  some  have 
praised  for  its  correctness  and  veracity.  However  cruel 
Severus  may  appear  in  his  punishments  and  in  his  re- 
venge, many  have  endeavoured  to  exculpate  him,  and 
observed  that  there  was  need  of  severity  in  an  empire 
where  the  morals  were  so  corrupted,  and  where  no  less 
than  3000  persons  were  accused  of  adultery  during  the 
space  of  1 7  years.  Of  him,  as  of  Augustus,  some  were 
disposed  to  say,  that  it  would  have  been  better  for  the 
world  if  he  had  never  been  born,  or  had  never  died. 
See  Rome,  N*  372. 

Severus^s  JFally  in  British  topography,  the  fourth  ' 
and  last  barrier  erected  by  the  Romans  against  the  in- 
cursions of  the  North  Britons.     See  the  articles  A- 
DRIAN,  and  Antosinus*s  WalL 

We  learn  from  several  hints  in  the  Roman  historians, 
that  the  country  between  the  walls  of  Hadrian  and  An- 
toninus continued  to  be  a  scene  of  perpetual  war  and  sub- 
ject of  contention  between  the  Romans  and  Britons,    , 
from  the  beginning  of  the  reign  of  Commodus  to  the  ar- 
rival of  the  emperor  Septimius  Severus  in  Britain,  A.  D.    . 
206.     This  last  emperor  having  subdued  the  Mseatse,    . 
and  repulsed  the  Caledonians,  determined  to  erect  a 
stronger  and  more  impenetrable  barrier  than  any  of  the 
former,  against  their  future  incursions. 

Tbeugb  neither  Dio  nor  H^rodian  make  any  men- 
tion of  a  wall  built  by  Severus  in  Britain  for  the  pro- 
tection, of  the  Roman  province,  yet  we  have-  abundant  . 
evidence  from  other  writers  of  ^qual  authority,  that  he 
really  built  such  a  wall.  '■  "  He  fortified  Britain  (says 
Spartian)  with  a  wall  drawn  cross  the  island  from  sea 
to  sea  y  which  is  the  greatest  glory  of  his  reign.  After 
the  wall  was  finished,  he  retired  to  the  next  station 
(York),  not  only  a  conqueror,  but  the  founder  of  an 
eternal  peace.^^  To' the  same  purpose,  Anrelios  Victor 
and  Orosius,.to  say  nothing  of  Entropias  and  Cassiodo- 
rus :  **  Having  repelled  the  enemy  in  Britain,  he  for- 
tified the  country,  which  was  suited  to  that  purpose, 
with  a  wall  drawn  cross  the  island  from  sea  to  sea.'^-^ 
**  Sevems  drew  a  great  dltch^  aad  \iviiLVl  v%\x^^\^^;^v  - 
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SeTeni.   fortified  with  several  tarrets,  from  sea  to  sea,  to  protect 
that  part  of  the  islaod  i?bich  he  bad  recovered  from 

•the  yet  unconquered  nations.**  As  the  residence  of  die 
emperor  Severus  in  Britain  was  not  quite  four  jearfl»  it 
is  probable  that  the  two  last  of  tliero  were  employed  in 
building  this  wall;  according  to  which  account,  it  was 
begun  A.  D.  209,  and  finished  A.  D.  21  !• 

This  wall  of  Severus  was  built  nearly  on  the  same 
track  with  Hadrian^s  rampart,  at  the  distance  only  of  a 
few  paces  north.  The  length  of  this  wall,  from  Cou- 
aId'^  house  near  the  mouth  of  the  river  Tyne  on  the  east, 
to  Boulness  on  the  Solway  frith  on  the  west,  has  been 
found,  from  two  actu;4l  mensurations,  to  be  a  little  more 

•than  68  Englinh  miles,  and  a  little  less  than  74  Human 
miles.  To  the  north  of  the  wall  was  a  broad  and  deep 
ditch,  the  original  dimensions  of  which  cannot  now  be 
ascertained,  only  it  seems  to  have  beeu  larger  than  that 
of  Hadrian.  The  wall  itself,  which  stood  on  the  sonth 
brink  of  the  ditch,  was  built  of  freestone,  and  where 

.the  foundation  was  not  good,  it  is  built  on  piles  of 
oak;  the  interstices  between  the  two  faces  of  this  wall 
is  filled  with  broad  thin  stones,  placed  not  perpendicu- 
larly, hut  obiiqoely  on  their  edges  *,  the  running  mortar 

,  or  cement  was  then  poured  upon  them,  which,  by  ita 
great  strength  and  tenacity,  bound  the  whole  togethei;, 
and  made  it  firm  as  a  rock*  But  though  these  mate* 
rials  are  sufficiently  known,  it  is  not  easy  to  guess  where 
they  were  procured,  for  many  parts  of  the  wall  are  at 
a  great '  dii»tance  from  any  quarry  of  freestone  ;  andf 
though  !»tone  of  another  kind  was  within  reach,  }et  it 

.does  not  appear  to  have   been  anywhere  osed.     The 

Jieight  of  this  wall  was  1 2  feet  besides  the  parapet,  and 
its  breadth  8  feet,  according  to  Bede,  who  lived  only 
at  a  small  distance  from  the  east  end  of  it,  and  in  whose 
time  it  was  in  many  places  almost  quite  entire.  Such 
was  the  wall  erected  by  the  command  and  under  the  di- 
rection of  the  emperor  Severus  in  the  north  of  England; 
and,  considering  the  length,  breadth,  height,  and  soli- 

.dity,  it  was  certainly  a  work  of  great  magnificence  and 
prodigious  labour.  But  the  wall  itself  was  but  a  part, 
and  not  the  most  extraordinary  part,  of  this  work.  The 
great  number  and  difierent  kinds  of  fortresses  which 
were  built  along  the  line  of  it  for  its  defence,  and  the 
military  ways  with  which  it  was  attended,  are  still  more 
worthy  of  our  admiration,  and  come  now  to  be  de- 
scribed. 

The  fortresses  which  were  erected  along  the  line  of 
Severus^s  wall  for  its  defence,  were  of  three  difierent 

.kinds,  and  three  difierent  degrees  of  strength  ;  and 
were  called  by  three  dififerent  Latin  words,  which  may 
be  translated  stations^  castUs^  and  turrets.  Of  each  of 
these  in  their  order. 

The  stationeSf  stations,  were  so  called  from  their  sta- 
bility and  the  stated  residence  of  garrisons.  They  were 
also  called  contra,  which  hath  been  converted  into  chestres^ 
a  name  which  many  of  them  still  bear.  These  were  by 
far  the  largest,  strongest,  and  most  magnificent  of  the 
fortresses  which  were  built  npon  the  wall,  and  were  de* 
signed  for  the  bead-quarters  of  the  cohorts  of  troops 
which  were  placed  there  in  garrison,  and  from  whence 
.detachments  were  sent  into  the  adjoining  castles  and  tur- 
rets. These  stations,  as  appears  from  the  vestiges  of 
them  which  are  still  visible,  were  not  all  exactly  of  the 
.same  figure  nor  of  the  same  dimensions ;  some  of  them 
bein^  exactly  squares,  and  others  oblong,  and  some  of 
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them  a  little  larger  than  otbera.  Tbeee  variations  were  Se^n 
no  doubt  occasioned  by  the  difference  of  situation  and 
other  circumstances.  The  stations  were  fortified  with 
deep  ditches  and  strong  walls,  the  wall  itself  coinciding 
with  and  forming  tlie  north  w»ll  of  each  statioo.  With- 
in the  stations  were  lodgings  for  the  officers  and  soldiers 
in  garrison;  the  smallest  of  lliem  being  sufficient  to  con- 
tain a  cohort,  or  6oo  men.  Without  the  walls  of  eacit 
stjition  was  a  town,  inhabited  by  labourers,  artificers, 
and  others,  both  Romans  and  Britons,  who  chose  to 
dwell  under  the  protection  of  thtse  fortresses.  The  oom- 
btr  of  the  stations  upon  the  wall  ivas  exactly  18 ;  and 
if  they  bad  been  placed  at  equal  distances,  the  interval 
between  eveiy  two  of  them  wonld  have  been  fooi  miles 
and  a  few  paces:  but  the  intervention  of  rivers,  marshes, 
and  mountains  ;  the  convcnicncy  of  aituatlons  for 
strength,  prospect  and  water;  and  many  other  circum- 
stances to  08  unknown,  determined  them  to  place  these 
stations  at  unequal  distances.  The  situation  which  was 
always  chosen  by  the  Romans,  both  here  and  everywhere 
else  in  Britain  where  they  could  obtain  It,  was  the  gea- 
tle  declivity  of  a  bill,  near  a  river,  and  facing  the  m^ 
ridian  sun.  Such  was  the  situation  of  the  far  greatest 
part  of  the  stations  on  this  wall.  In  general,  we  may 
observe,  that  the  btations  stood  thickest  near  the  two 
ends  and  In  the  middle,  probably  because  the  danger  of 
invasion  was  greatest  in  these  places.  But  the  reader 
will  form  a  clearer  idea  of  the  number  of  these  stations, 
their  Latin  and  English  names,  their  situation  and  dis* 
tance  from  one  another,  by  inspscting  the  following 
table,  than  we  can  give  him  with  equal  brevity  in  any 
other  way.  The  first  column  contains  tlie  number  of 
the  station,  reckoning  from  east  to  west  \  the  second 
coptains  its  Latin,  and  the  third  its  English  name ;  and 
the  three  last  its  distance  from  the  next  station  to  the 
.west  of  it,  in  miles,  furlongs,  and  chains. 


X 

2 

3 

4 

5 
6 

7 
8 

9 
10 

IX 

12 
»3 

'5 
16 

'7 
18 


Latin  Name. 


Segedunum 

Pons  ^lii 

Condercuro 

Vindobala 

Hunnum 

Cilumum 

Procolitia 

Borcovicus 

Vindolana 

i^sica 

Magna 

Amboglana 

Petriana 

Aballaba 

Congavata 

ixelodunum 

Gabrosentum 

Tunnocelum 


English  Name. 


Cousin^s- house 

Newcastle 

Benwell  hill 

llutchester 

Halton-chef^tcrs 

Walwick-chesters 

Carrawbrugh 

Housesteeds 

Little-rhesters 

Great-chesters 

Carr^*oran 

Burdoswald 

Cambfck 

Watch  cross 

Stanwix 

Brugh 

Brumhrugh 

Boulness 


M 


3 

6 

7 
J 
3 

4 

I 

3 

2 

2 
6 

2 

5 
3 

4 

3 

o 


Length  of  the  wall  68 


F. 

C. 

5 

il 

0 

9 

6 

J 

0 

3i 

I 

i 

5 

3** 

3 

8 

6 

4 

I 

64 

6 

0 

a 

8 

6 

6 

I 

9 

3 

4 

0 

9 

4 

I 

0 

0 
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The  castil/oj  or  castles,  were  the  second  kind  of  for- 
tifications which  were  built  along  the  line  of  this  wall 
for  its  defence.  These  castles  were  neither  so  la r ire  nor 

strong 
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Strong  as  the  stations,  but  much  more  numerous,  being 
no  fewer  than  8i.  Tbe  bhape  and  dimensions  of  the 
castles,  as  appears  from  the  foundations  of  many  of 
them  which  are  still  visibFe,  were  exact  squares  of  66 
feet  every  way.  'J'hey  were  fortified  on  every  side  with 
thick  and  lofty  walls,  but  without  any  ditch,  except  on 
the  north  side  ;  on  which  the  wall  itself,  raised  much 
above  its  usual  height,  with  the  ditch  attending  it,  form- 
ed the  fortification.  The  castles  were  situated  in  the 
intervals  between  the  stations,  at  the  distance  of  about 
seven  furlongs  from  each  other  j  though  particular  cir- 
cumstances sometimes  occasioned  a  little  variation.  In 
these  castles,  guards  were  constantly  kept  by  a  compe- 
tent number  of  men  detached  from  the  nearest  stationp. 

The  turreSf  or  turrets,  were  the  third  and  last  kind 
of  fortifications  on  the  wall.  These  were  still  much 
smaller  ihan  the  castles,  and  formed  only  a  square  of 
about  1 2  feet,  standing  out  of  the  wall  on  its  south  side. 
Being  so  small,  they  are  more  entirely  ruined  than  the 
stations  and  castles,  which  makes  it  difficult  to  discover 
their  exact  number.  They  stood  in  the  intervals  be« 
tween  the  castles  ;  and  from  the  faint  vestiges  of  a  few 
of  them,  it  is  conjectured  that  there  were  four  of  them 
between  every  two  castles,  at  the  distance  of  about  300 
yards  from  one  another.  According  to  this  conjecture 
the  number  of  the  turrets  amounted  to  324.  They 
were  designed  for  watch-towers  and  places  for  senti- 
nels, who,  being  within  hearing  of  one  another,  could 
convey  an  alarm  or  piece  of  intelligence  to  all  parts  of 
the  wall  in  a  very  little  time. 

Sach  were  the  stations,  castles,  and  turrets,  on  the 
wall  of  Severus  \  and  a  very  considerable  body  of  troops 
was  constantly  quartered  in  them  for  its  defence. 
Tbe  usual  complement  allowed  for  this  service  was  3S 
follows : 

X.  Twelve  cohorts  of  foot,  consisting  of  600  men 

each,  -  *  -  -  7200 

2.  One  cohort  of  mariners  in  the  station  atBoul- 

ness,  -  -  -  -  600 

3.  One  detachment  of  Moors,  probably  equal  to 

a  cohort,  -  -  -         -  600 

4.  Four  alsB  or  wings  of  horse,  consisting,  at  the 

lowest  computation,  of  400  each,  -       1600 


10,000 


For  the  conveniency  of  marching  these  troops  from 
one  part  of  the  wall  to  another,  with  the  greater  ease 
and  expedition,  on  any  service,  it  was  attended  with  two 
military  ways,  paved  with  square  stones,  in  tbe  most  so- 
lid and  beautiful  manner.  One  of  these  ways  was  small- 
er, and  the  other  larger.  The  smaller  military  way  run 
close  along  the  south  side  of  the  wall,  from  turret  to 
turret,  and  castle  to  castle,  for  the  use  of  the  soldiers  in 
relieving  thtir  guards  and  sentinels,  and  such  services. 
The  larger  way  did  not  keep  so  near  the  wall,  nor 
tonch  at  the  turrets  or  castles,  but  pursued  the  most  di- 
rect course  from  one  station  to  another,  and  was  design- 
ed for  the  conveniency  of  marching  larger  bodies  of 
troops. 

It  is  to  be  re(rretted,  that  wo  cannot  gratify  the  read- 
er's curiosity,  by  informing  him  by  what  particular  bo- 
dies of  Ro.:ian  troops  the  several  parts  of  this  great  work 
Wert  executed }  as  we  were  enabled  to  do  with  regard 


to  the  wall  of  Antonius  Pius  from  inscriptions.  For  Several, 
though  it  is  probable  that  there  were  stones  with  in- 
scriptions of  the  same  kind,  mentioning  the  several 
bodies  of  troops,  and  the  quantity  of  work  performed  by 
each  of  them,  originally  inserted  in  the  face  of  this 
wall,  yet  none  of  them  are  now  to  be  found.  There  have 
indeed  been  discovered,  in  or  near  the  ruins  of  this  wall, 
a  great  number  of  small  square  stones,  with  very  short, 
and  generally  imperfect,  inscriptions  upon  them }  men- 
tioning particular  legions,  cohorts,  and  centuries  ^  but 
without  directly  asserting  that  they  had  built  any  part 
of  the  wall,  or  naming  any  number  of  paces.  Of  these 
inscriptions,  the  reader  may  see  no  fewer  than  twenty- 
nine  among  the  Northumberland  and  Cumberland  in- 
scriptions in  Mr  Horsley's  Britannia  Romaoa.  As  the 
stones  on  which  these  inscriptions  are  cut  are  of  the  samo 
shape  and  size  with  the  other  facing-stones  of  this  wall, 
it  is  almost  certain  that  they  have  been  originally  placed 
in  the  face  of  it.  It  is  equally  certain,  from  the  unifor- 
mity of  these  inscriptions,  that  they  were  all  intended  to 
intimate  some  one  thing,  and  nothing  so  probable  as 
that  the  adjacent  wall  was  built  by  the  troops  mention- 
ed in  them.  This  was,  perhaps,  so  well  understood^ 
that  it  was  not  thought  necessary  to  be  expressed ;  and 
the  distance  of  these  inscriptions  from  one  another  show- 
ed tbe  quantity  of  work  performed.  If  this  was  really 
the  case,  we  know  in  general,  that  this  great  work  was 
executed  by  th«  second  and  sixth  legions,  these  being 
the  only  legions  mentioned  in  these  inscriptions.  Now, 
if  this  prodigious  wall,  with  all  its  appendages  of  ditches, 
stations,  castles,  turrets,  and  military  ways,  was  execu- 
ted in  the  space  of  two  years  by  two  logions  only,  whicb, 
when  most  complete,  made  no  more  than  1 2,000  men, 
how  greatly  must  we  admire  the  skill,  the  industry, 
and  excellent  discipline  of  the  Boman  soldiers,  who  were 
not  only  the  valiant  guardians  of  the  empire  in  tiroes  of 
war,  but  its  most  active  and  useful  members  in  times  of 
peace  ^ 

This  wall  of  Severus,  and  its  fortresses,  proved  an 
impenetrable  barrier  to  the  Roman  territories  for  near 
200  years.     But  about  the  beginning. of  the  5th  cen- 
tury, the  Roman  empire  being  assaulted  on  all  sides, 
and   the  bulk  of  their  forces  withdrawn  from  Britain, 
the  Mseatae  and  Caledonians,  now  called  Scots  and  Ficts^ 
became  more  darings  and  some  of  them  breaking  through 
the  wall,  and  others  sailing  round  the  ends  of  it,  they 
carried  their  ravages  into  tbe  very  heart  of  Provincial 
Britain.     These  invaders  were  indeed  several  times  re- 
pulsed after  this  by  the  Roman  legions  sent  to  the  relief 
of  the  Britons.     The  last  of  these  legions,  under  the 
command  of  Gallio  of  Ravenna,  having,  with  the  assist- 
ance of  the  Britons,  thoroughly  repaired  the  breaches  of 
Sever us*3  wall  and  its  fortresses,  and  exhorted  the  Bri- 
tons to  make  a  brave  defence,  took  their  final  farewell 
of  Britain.     It  soon  appeared,  that  the  strongest  walls 
and  ramparts  are  no  security  to  an  undisciplined  and 
dastardly  rabble,  as  tbe  unhappy  Britons  then  were. 
The  Scots  and  Picts  met  with  little  resistance  in  break* 
ing  through  the  wall,  while  the  towns  and  castles  were 
tamely  abandoned  to  their  destructive  rage.     In  many 
places  they  levelled  it  with  the  ground,  that  it  might 
prove  no  obstruction  to  their  future  inroads,— From  this 
time  no  attempts  were  ever  made  to  repair  this  noble 
work.     Its  be.^uty  and  grandeur  procured  it  no  ies:^:ect 
iu  the  dark  and  tasteless  a^<^«  \AulOcl  vi^<c:^^^<t.^«  \x\m- 
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Several,   came  the  common  quarry  for  more  than  a  thousand 
^^cvigne.    years,  out  of  which  all  the  toirns  and  villages  around 
*     "^  were  built  j  and  U  now  so  entirely  ruined,  that  the  pe- 
netrating eyes  of  the  roost  poring  and  patient  anliqua- 
rian  can  hardly  trace  its  vanishing  foundations. 

SEV^IGNE',  Marik  deRabutik,  Marquise  de, 
a  French  lady,  was  bom  in  1626.  When  only  a  year 
old  she  lost  her  father,  who  was  killed  in  the  descent  of 
tiie  English  on  the  isle  of  Rh^,  where  he  commanded  a 
company  of  volunteers.  In  1644  she  married  the  mar- 
quis of  Sevign^,  who  was  slain  in  a  duel  by  the  cbeva- 
Jier  d^Albret,  in  1651.  She  had  by  him  a  son  and  a 
daughter,  to  the  education  of  whom  she  afterwards  re- 
ligiously devoted  lierself.  Her  daughter  was  married 
in  1669  to  the  count  of  Grignan,  who  conducted  her 
to  Provence.  Madame  de  Sevign6  consoled  herself  by 
-writing  frequent  letters  to  her  daughter.  She  fell  at 
last  the  victim  to  her  maternal  tenderness.  In  ona  of 
her  visits  to  Grignau,  she  fatigued  herself  so  mach  du- 
ring the  sickness  of  her  daughter,  that  she  was  seized 
with  a  fever,  which  carried  her  dIT  on  the  14th  of  Ja- 
nuary 1696.  We  have  two  portraits  of  Madame  de 
Sevign^  j  the  one  by  the  compte  de  Bussi,  the  other  by 
Madame  de  la  Fayette.  The  first  exhibiu  her  defects  j 
>  the  second  her  excelleacies.  Bossi  describes  her  as  a 
lively  gay  coquette,  a  lover  of  flattery,  fond  of  titles^  ho- 
nour, and  distinction :  M.  de  la  Fayette,  as  a  woman 
of  wit  and  good  sense,  as  poseeesed  of  a  noble  soul,  fom- 
ed  for  dispensing  benefits,  incapable  of  debasing  herself 
by  avarice,  and  blessed  with  a  generous,  obliging,  and 
faithful  heart.  Both  these  portraits  are  in  some  mea- 
sure just.  That  she  was  vain-glorious,  appears  evident 
Irom  her  own  letters,  which,  on  the  other  hand,  ex- 
hibit undoubted  proofs  of  her  virtue  and  goodness  of 
heart. 

This  illustrious  lady  was  acquainted  with  all  the  wits 
of  her  age.  It  is  said  that  she  decided  the  famous  dis- 
pute between  Perrault  and  Boileau  concerning  the  pre- 
ference of  the  ancients  to  the  modems,  thus,  *'  The  an- 
cients are  the  finest,  and  we  are  tke  prettiest.^'  She 
left  behind  her  a  most  valuable  collection  t>f  letters,  the 
best  edition  of  which  is  that  of  X775»  in  8  vols  xamo. 
Steele  de  u  l!^e%e  letters  (says  Voltaire)  are  filled  with  anecdotes, 
written  with  firoedom,  and  in  a  natural  and  animated 
style  >  are  an  excellent  criticism  on  studied  letters  of 
wit,  and  still  move  on  those  fictitious  letters  which  aim 
at  the  epistolary  style,  by  a  recital  of  false  sentiments 
and  feigned  adventures  to  an  imaginary  correspondent.'* 
It  were  to  be  wished  that  a  proper  selection  had  been 
made  of  these  letters.  It  is  difficult  to  read  eight  vo- 
lumes of  letters,  which  though  inimitably  written,  pre- 
sent frequent  repetitions,  and  are  often  filled  with  trifles. 
What  makes  them  in  general  perhaps  so  interesting  is, 
that  they  are  in  part  historical.  They  may  be  looked 
on  as  a  relation  of  the  manners,  the  ton,  the  genius,  the 
fashions,  the  etiquette,  which  reigned  in  the  court  of 
Louis  XIV.  They  contain  many  curious  anecdotes  no- 
where else  to  be  found :  But  these  excellencies  would 
be  still  more  striking,  were  they  sometimes  stripped  of 
that  multitude  of  domestic  affairs  and  minute  incidents 
which  ought  naturally  to  have  died  with  the  mother  and 
the  daughter.  A  volume  entitled  Sevigniana  was  pub- 
lished at  Paris  in  1756,  which  is  nothing  more  than  a 
collection  of  the  fine  sentiments,  literary  and  historical 
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anecdotes,  and  moral  apophthegms,  scattered  tliroagbout 
these  letters. 

SEVILLE,  a  lam  and  populous    citj  of  Spain, 
stands  on  the  banks  of  the  Guadalquiver,  m  the  midst 
of  a  rich,  and  to  the  eye  a  bound lesa  plain  ;  in  W. 
^"g*  5^  i'»  N.  Lat.  37*  20'.     This  city  ia  supposed 
to  have  b«cn  founded  by  the  Pboenicfana,  who  gave  it 
the  nanw  of  Hispaiit.     When  it  fell  under  the  power 
of  the  Romans,  it  was  called  Juiia  ;  and  at  last,  after  a 
variety  of  coiruptions,  was  called  Sebiiia  or  Serniloi 
both  of  which  names  are  retained  by  the  Spaniards.  The 
Ilomans  embellished  it  with  many  magnificent  edifices  \ 
of  which  scarce  any  vestige  now  remains.    The  Gothic 
kings  for  some  time  made  it  their  residence  :   but  in 
proceKs  of  time  they  removed  their  court  to  Toledo  \ 
and  Seville  was  taken  by  storm  soon  after  the  victorv 
obtained  at  Xeres  over  the  Gothic  king  Rodrigo.-^ 
In  10279  Seville  became  an  independent  monarchy; 
but  was  conquered  70  years  afterwards  by  Yusef  Al- 
moravides,  an  African  prince.     At  last  it  wras  taken 
by  Ferdinand  III.  after  a  yearns  siege  \  and  300,000 
Moors  were  then  obliged  to  leave  the    place.     Not- 
withstanding this  prodigious  emigration,  Seville  conti- 
nued to  be  a  great  and  populous  aty,  and  soon  after  it 
was  enlarged  and  adorned  with  many  magnificent  bnild- 
ings,  the  chief  of  which  is  the  cathedral.     Seville  arri* 
ved  at  its  utmost  pitch  of  grandeur  a  little  after  the  dis- 
covery of  America,  the  reason  of  which  was,  that  all  the 
valuable  productions  of  the  West  Indies  were  carried 
thither.     Its  court  was  then  the  most  splendid  in  Ko- 
rope  ;  but  in  the  course  of  a  few  years  all  this  grandeur 
disappeared,  owing  to  the  impediments  in  navigating  the 
Guadalquiver.     The  superior  excellence  of  the  port  of 
Cadiz  induced  government  to  order  the  galeons  to  be 
stationed  there  in  time  to  come. 

Seville  Is  of  a  circular  form,  and  is  surrounded  by  a 
wall  about  five  miles  and  a  half  in  circumference,  con- 
taining 1 76  towers.  The  ditch  in  many  plac^ee  is  filled 
up.  The  streets  of  Seville  are  crooked  and  dirty,  and 
Btost  of  them  so  narrow  that  two  carriages  can  scarcely 
pass  one  another  abreast. 

Seville  is  divided  into  30  parishes,  and  according  to 
Laborde,  contains  96,000  inhabitants.  It  has  84  con- 
vents, with  24  hospitals. 

Of  the  public  edifices  of  this  city  the  cathedral  is  the  ]Wsc« 
most  magnificent.  lis  dimensions  are  420  feet  in  length,  TVita 
263  in  breadth  within  the  walls,  and  1 26  feet  in  height.  ^"^ 
It  has  nine  doors,  80  altars,  at  which  500  masses  are 
daily  celebrated,  and  80  windows  of  painted  glass,  each 
of  which  cost  1000  ducats.  At  one  angle  atands  a 
tower  of  Moorish  workmansliip,  350  feet  high.  On  the 
top  of  it  is  the  giralda,  or  large  brazen  image,  which, 
with  its  palm  branch,  weighs  near  one  ton  and  a  half, 
yet  turns  as  a  weather  cock  with  the  slightest  variation 
of  the  wind.  The  wliole  work  is  brick  and  mortar. 
The  passage  to  the  top  is  an  inclined  plane,  which  winds 
about  in  the  inside  in  the  manner  of  a  spiral  8tairca.«e, 
so  easy  of  ascent  that  a  horse  might*  trot  from  the  bot- 
tom to  the  top ;  at  the  .same  time  it  is  so  wide  that  two 
horsemen  may  ride  abreast.  What  appears  very  unac- 
countable, the  solid  masonry ^in  the  upper  half  is  just  as 
tliick  again  as  that  in  the  lower,  though  on  the  outside 
the  tower  is  all  the  way  of  the  same  dimensions.  In  the 
opinion  of  Mr  Swinburne,  this  cathedral  is  inferior  to 
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tfville.  Tork  minater.  Its  treasures  are  inestimable ;  one  altar 
ivith  all  its  ornaments  is  solid  silvery  of  the  same  metal 
are  tbe  images  of  St  Isidore  and  St  Leander,  which  are 
as  large  as  life ;  and  a  tabernacle  for  the  host  more 
than  four  yards  high,  adorned  with  48  columns.  Be- 
fore the  choir  of  the  cathedral  is  the  tomb  of  the  cele- 
brated Christopher  Columbus,  the  discoverer  of  Ame- 
rica. His  monument  consists  ^f  one  stone  only,  on 
which  these  words  are  inscribed,  A  Castella  y  Arrqgon 
otro  mundo  dio  Colon  ;  that  is,  *'  To  Castile  and  Arra- 
ir**  Tra-  gon  Columbus  gave  another  world  :*^  an  inscription 
-  ToL  tt.  giogpi^  HQ  j  expressive,  the  justness  of  which  will  be  ac- 
knowledged by  those  who  have  read  the  adventures  of 
this  illustrious  but  unfortunate  man.  The  cathedral  was 
begun  by  Don  Sancho  the  Brave,  aboot  the  close  of  the 
13th  century,  and  finished  by  John  II.  about  an  hundred 
years  after.  To  the  cathedral  belongs  a  library  of 
20,000  volumes,  collected  by  Hernando  the  son  of  Co- 
lumbus ;  but,  to  the  disgrace  of  the  Spaniards,  it  has 
scarcely  received  any  addition  since  the  death  of  tho 
founder.  The  organ  in  this  cathedral  is  a  very  inge- 
nious piece  of  mechanism  *.  ^  I  was  much  pleased  (says 
Mr  Townsend  in  his  interesting  travels)  with  the  con- 
struction of  a  new  organ,  containing  5300  pipes,  with 
no  stops,  which  latter,  as  the  builder  told  me,  is  50 
more  than  are  in  the  famous  one  of  Haerlem  ;  yet,  so 
ample  are  the  bellows,  that  when  stretched  they  supply 
the  full  organ  15  minutes.  The  mode  of  filling  them 
with  air  is  singular  \  for,  instead  of  working  with  his 
hand,  a  man  walks  backwards  and  forwards  along  an 
inclined  pl2ne  of  about  15  feet  10  length,  which  is  ba- 
lanced in  the  middle  on  its  axis  ^  under  each  end  is  a 
uir  of  bellows,  of  about  six  feet  by  three  and  a  half. 
These  communicate  with  five  other  pairs  united  by  a 
bar  9  and  the  latter  are  so  contrived,  that  when  they  are 
in  danger  of  being  overstrained^  a  valve  is  lifted  np,  and 
giv)^  them  relief.  Passing  10  times  along  the  inclined 
plane  fills  all  these  vessels.'* 

The  Canos  de  Carmone,  or  gteat  aqueduct  of  Se- 
ville, is  reckoned  by  the  historians  of  this  cihr  one  of 
the  most  wonderful  works  of  antiquity.  Mr  Swinburne, 
however,  remarks,  that  it  is  ngly»  crooked,  the  arches 
naequal,  and  the  architecture  neglected.  The  conduit 
is  so  leaky,  that  a  rivulet  is  formed  by  the  waste  water. 
Nevertheless,  it  still  conveys  to  the  city  an  ample  sup- 
ply of  water,  sufficient  to  turn  several  mills,  and  to  give 
almost  every  house  in  town  the  benefit  of  it. 

Many  of  the  convents  are  remarkable  for  the  beauty 
of  their  architecture)  hot  in  Seville  the  eye  covets  only 
pictures,  of  which  there  is  a  wonderful  profusion.  Among 
these  aiie  the  works  of  the  famous  painter  Murillo^  with 
many  others  universally  admired. 

The  convent  of  the  Franciscans  contains  15  cloisters, 
with  apartments  for   200   monks,  though,   when  Mr 
Townsend  visited  them,  they  amounted  only  to  140. 
""^f*'^  The  annual  expenditure  of  these,  who  are  all  fed  on 
'jj^  '      charity,  is  about  4000I.  sterling.     *'  In  the  principal 
cloister  (says  the  same  intelligent  traveller),  which  is 
entirely  inclosed  by  a  multitude  of  little  ohapels,  are  re- 
presented, in  14  pictures,  each  called  a  9taUtm^  all  the 
•sufferings  of  the  Redeemer.     These  are  so  arranged  as 
to  mark  given  distances  by  walking  round  the  cloister 
from  the  first  to  the  seeond,  and  so  in  order  to  the  rest. 
Over  them  is  mentioned  the  number  of  steps  taken  by 
eor  Lord  between  the  several  incidents  of  bis  passion  in 
Vol.  XIX.  Part  I.  t 
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his  way  to  Calvary  \  and  these  precisely  are  the  paces  Seville. 
measured  for  the  penitents  in  their  progress  fram  oue 
station  to  another.  Over  one  is  the  following  inscrip- 
tion :  ^  This  station  consists  of  1087  steps.  Here  the 
blessed  Redeemer  fell  a  second  time  under  the  weight  of 
his  cross,  and  here  is  to  be  gained  the  indulgence  of 
seven  years  and  forty  quarantines.  Mental  prayer,  tbe 
Paternoster,  and  the  Ave  Maria.'  This  may  serve  as 
an  example  for  the  rest.^ 

The  principal  manufacture  of  SeviHe  is  snuflf.  Mr 
Townsend,  who  paid  particular  attention  to  it,  ihfm-ms 
us,  that  the  building  in  which  it  is  carried  on  is  elegant 
and  simple  in  its  form,  and  is  about  600  feet  by  480, 
and  not  less  than  60  feet  in  height,  with  four  regular 
fronts,  inclosing  28  quadrangles.  It  cost  37,000,000  of 
reals,  or  about  370,000!.  At  present  (1787),  no  mote 
than  1700  workmen  are  employed,  and  100  horses  or 
mules }  but  formerly  3000  men  were  engaged,  and  near 
400  horses.  This  falling  oflF  is  attributed  by  Mr  Swin- 
burne to  a  practice  which  the  directors  followed,  of 
adulterating  the  tobacco  with  the  red  earth  of  Alma- 
zarron.  When  Mr  Townsend  visited  this  msnufiwture, 
they  had  changed  their  system.  From  the  year  1780, 
he  informs  us,  the  annual  sale  of  tobacco  from  Brazil 
has  been  1,500,000  pounds,  purchased  from  the  Portu« 
ffuese  at  three  reals  a  pound  \  and  of  snuBT  from  the  pro- 
duce of  their  own  colonies  1,600,000  pounds,  beside 
cigars  to  a  very  considerable  amount.  They  have 
lying  by  them  more  than  5,000,000  pounds  of  snuff  un- 
sold ;  hot  as  it  will  not  suffer  by  age,  they  are  not  un^ 
easy  at  this  accumulation.  Besides  the  peculiar  kind  o£ 
•nuff  with  which  Spain  was  accustomed  to  supply  the 
market,  they. have  lately  introduced  the  manufacture  of 
rappee.  In  this  branch  alone  are  employed  220  persona, . 
old  and  young,  with  16  mules. 

**  All  the  workmen  (continues  Mr  Townsend)  deposit 
their  cloaks  at  the  door  ;  and  when  they  go  out  are  so 
strictly  examined,  that  they  have  little  chance  of  being 
able  to  conceal  tobacco  \  yet  they  sometimes  venture  to 
hide  it  about  their  persons.  An  officer  and  a  guard  ia 
alwa3r8  attending  to  take  delinquents  into  custody  \  and 
that  they  may  prevent  resistance,  no  workman  is  per- 
mitted to  enter  with  a  knife.  Were  it  not  for  this  pre- 
caution, the  consequence  of  a  detection  might  be  fatal* 
The  whole  business  is  conducted  by  a  director,  with  a 
salary  of  40,000  reals  a- year,  and  54  superior  officers, 
assisted  by  as  many  subordinate  to  them.  For  grinding 
their  snuff,  they  have  40  mills,  each  consisting  of  a  stone 
roller,  moved  by  a  large  horse  or  mule,  with  the  traces 
£sstened  to  a  beam  of  eight  feet  in  length,  in  the  angle 
of  45  degrees,  consequently  losing  precisely  half  his 
force.'*  • 

Before  Mr  Townsend  left  Seville,  according  to  his 
usual  practice,  which  was  truly  laudable,  he  enquired . 
into  the  prices  of  labour  and  provisions.  As  a  piece  of 
curious  and  useful  information,  and  as  an  example  to 
other  travellers,  we  present  them  to  our  readers.  They 
are  as  follows : 


Day-labourers  4^  reals,  abont  L.o 

Carpenters  from  7  to  x  I       "    ' 

Joiners,  if  good  work- 
men, 24       ■  ■  ■  or  o 

Weavers,  if  good  workmen,  15  reals, 
about  ^ 
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Bread,  for  jib.  of  i6  oz.  1 6  quar- 
to)i,  or  o 

■         sometimes  28  quartos,  or  o 

Beef,  30  quartos  for  32  oz.  per  lb.  about  o 
Mutton  38  do.  do.  o 

Kid,  24  do.  o 

Pork  from  36  to  42  quartos,  do.     7*0 
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The  price  of  wheat  has  at  different  periods  been  very 
remarkable.     In  1^52,  it  sold  at  the  rate  of  15s.  3^. 

the  bushel  *,  and  in  1657,  ^^  ^^^^  ^^  ^^^  ^^  ^^*  4^^*  P^' 
bushel,  reckoning  the  fanegaat  109I  lb.  and  the  bushel 
at  70. 

SEVRES,  Deux,  a  department  in  the  west  of 
France,  forming  part  of  the  ancient  Foitou.  The  soil 
U  generally  good,  producing  grain,  legumes,  fruits,  and 
wine  'y  and  yielding  ^excellent  pasturage.  There  are  ex* 
tensive  forests,  mines  of  iron  and  antimony,  and  quar- 
ries of  building  stone.  The  manufactures  consist  of 
woollens,  hosiery,  and  leather.  The  extent  of  this 
department  is  604,474  hectares,  and  the  population 
in  1 81 7  was  254,105.     Niort  is  the  chief  town. 

SEVUM  MINERALE,  mineral  tallow-,  a  substance 
somewhat  resembling  tallow,  found  on  the  sea  coasts  of 
Finland  in  the  year  1736..  It  burns  with  a  blue  flame, 
and  smell  of  grease,  leaving  a  black  viscid  matter  which 
cannot  easily  be  consumed.  It  is  extremely  light ;  be- 
ing onl?  of  the  specific  gravity  of  9.770  ;  whereas  tal- 
low is  not  less  than  0.069.  It  is  partly  soluble  in  high- 
ly rectified  spirit  of  wine ;  but  entirely  so  in  expressed 
oils  when  boiling. .  It  is  met  with  in  some  of  the  rocky 
parts  of  Persia,  but  there  it  appears  to  be  mixed  with 
.petrolaeum.  Dr  Herman  of  Strasburg  mentions  a  spring 
in  the  neighbourhood  of  that  city  which  contains  a  sub- 
stance of  this  sort  diffused  through  it,  separating,  and 
capable  of  being  collected  on  ebullition. 

SEWAURY,  a  Hindoo  word  used  in  Bengal,  and 
signifying  the  train  of  attendants  that  accompany  a  na- 
bob or  great  man. 

S£  VYER,  tff  the  Household^  aa  officer  who  arranged 
on  the  table  the  dishes  of  a  king  or  nobleman. 

Sewer  is  also  a  passage  or  gutter  made  to  carry  wa- 
ter into  the  sea  or  a  river,  whereby  to  preserve  the  land, 
&c.  from  inundations  and  other  annoyances. 

Court  of  Commissioners  of  Sewers  in  England^  a  tem- 
porary tribunal,  erected  by  virtue  of  a  commission  un- 
der the  great  seal ;  which  formerly  used  to  be  granted 
pro  re  nata  at  the  pleasure  of  the  crown,  but  now  at 
the  discretion  and  nomination  of  the  lord  chancellor, 
lord  treasurer,  and  chief  justices,  pursuant  to  the  statute 
23  Hen.  VIII.  c.  5.  Their  jurisdiction  is  to  overlook 
the  repairs  of  sea-banks  and  sea-walls,  and  the  cleansing 
of  rivers,  public  streams,  ditches,  and  other  conduits, 
whereby  any  waters  are  carried  off  f  and  is  confined  to 
such  county  or  particular  district  as  the  commission  shall 
expressly  name.  The  commissioners  are  a  court  of  re- 
-cord,  and  may  fine  and  imprison  for  contempts  ;  and  in 
the  execution  of  their  duty  may  proceed^by  jury,  or  up- 
on their  own  view,  and  may  take  order  for  the  removal 
of  any  annoyances,  or  the  safeguard  and  conservation  of 
the  sewers  within  their  commission,  either  according  to 
the  laws  and  customs  of  Itoqmey-m«.rsh,  or  otherwise 
at  their  own  discretion.     They  may  also  assess  such 


rates  or  scots  upon  the  owners  of  lands  within  tbeir 
district  as  they  shall  judge  necessary  \  and  if  aiy  per*  ^"  »  "^ 
sou  refuses  to  pay  them,  the  commissioners  may  levy 
the  same  by  distress  of  his  goods  and  chattels  ;  or  they 
may,  by  statute  23  Hen.  VIIL  c.  5.  sell  bu<  freehold 
lands  (and  by  the  7  Ann.  c.  lo.  his  copyhold  also),  in 
order  to  pay  such  scots  or  assessments.  But  their  con- 
duct is  under  the  controul  ef  the  court  of  King V bench, 
which  will  prevent  or  punish  any  illegal  or  tyrannical 
proceedings.  And  yet  in  the  reign  of  King  James  I. 
(8th  Nov.  1616),  the  privy-council  took  upon  them  lo 
order,  that  no  action  or  complaint  should  be  prosecu- 
ted against  the  commissioners  unless  before  that  board  ^ 
and  committed  several  to  prison  who  bad  brought  such 
actions  at  common  law,  till  they  should  release  tha 
same  :  and  one  of  the  reasons  for  discharging  Sir  Ed- 
ward Coke  from  his  ofiice  of  lord  chief* justice,  waa 
for  countenancing  those  legal  proceedings.  The  pre- 
tence for  these  arbitrary  measures  was  no  oUier  thaa 
the  tyrant^s  plea  of  the  necessity  of  unlimited  powers 
in  works  of  evident  utility  to  the  public,  "  the  sgpreoM 
reason  above  all  reasons,  which  is  the  salvation  of  tba 
king^s  lands  and  people.'*  But  now  it  is  clearly  heldt 
that  this  (as  well  as  all  other  inferior  jurisdiction)  it 
subject  to  the  discretionary  coercion  of  his  majesty's 
court  of  King's- bench. 

Common  Sewers^  in  Rome,  were  executed  at  a  great  ^*'l*"'' 
expence.  It  was  proposed  that  they  should  be  of  suffi-^? 
cient  dimensions  to  admit  a  waggon  loaded  with  bay.' 
When  these  common  sewers  came  to  be  obstructed,  or 
out  of  repair,  under  the  republic,  the  censors  contract- 
ed to  pay  a  thousand  talents,  or  about  193,0001.  for 
clearing  and  repairing  them.  They  were  again  in  dis- 
repair at  the  accession  of  Augustus  Caesar,  and  the  ra- 
in stating  them  is  mentioned  among  the  great  works  of 
Agrippa.  He  is  said  to  have  turned  the  course  of 
seven  rivers  into  these  subterraneous  passages,  to  have 
made  them  navigable,  and  to  have  actually  passed  in 
baiges  under  the  streets  and  buildings  of  Rome.  These 
works  are  still  supposed  to  remain )  but  as  they  exceed 
the  power  and  resources  of  the  present  city  to  keep  them 
in  repair,  they  are  quite  concealed,  except  at  one  or  two 
places.  They  were  in  the  midst  of  the  Roman  great* 
ness,  and  still  are,  reckoned  among  the  wonders  of  the 
world ;  and  yet  they  are  said  to  have  been  works  of  tha 
elder  Tarquin,  a  prince  whose  territory  did  not  extend^ 
in  any  direction,  above  1 6  miles  ;  and,  on  this  supposi- 
tion, they  must  have  been  made  to  accommodate  a  city 
that  was  calculated  chiefly  for  the  reception  of  cattle^ 
herdsmen,  and  banditti.  Rude  nations  sometimes  exeeate 
works  of  great  magnificence,  as  fortresses  and  temples^ 
"  for  the  purposes  of  war  and  superstition }  but  seldom 
palaces,  and  still  more  seldom  works  of  mere  convenieaoe 
and  cleanliness,  in  which  for  the  most  part  they  are  long 
defective.  It  is  not  unreasonable,  therefore,  to  question 
the  authority  of  tradition  in  respect  to  this  singular  mo- 
nument of  antiquity,  which  so' greatly  exceeds  what  the 
best  accommodated  city  of  modem  Europe  could  un- 
dertake for  its  own  coaveniency.  And  as  those  works 
are  still  entire,  and  may  continue  so  for  thousands  of 
years,  it  may  be  suspected  that  they  were  even  prior  to 
the  settlement  of  Romulus,  and  may  have  been  the  rs* 
mains  of  a  more  ancient  city,  on  the  ruins  of  which  the 
followers  of  Romulus  settled,  as  the  Arabs  now  but  or 
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Sewer,  encamp  on  tbe  roins  of  Palmyra  and  Balbeck.  Livy 
8«x.  owns,  that  the  common  sewers  were  not  accommodated 
f  ■•'  to  the  plan  of  Rome,  as  it  was  laid  out  in  his  time  5  they 
were  carried  in  directions  across  the  streets,  and  passed 
under  buildings  of  the  greatest  antiquity.  This  derange- 
ment indeed  be  imputes  to  the  hasty  rebuilding  of  the 
city  after  its  destruction  by  tbe  Gauls  ;  but  haste,  it  is 
probable,  would  have  determined  the  people  to  build  on 
their  old  foundations,  or  at  least  not  to  change  them  so 
Binch  as  to  cross  the  direction  of  former  streets. 

8£X,  the  property  by  which  any  animal  is  mate  or 
female. 

Lavater  has  drawn  the  following  characteristic  di- 
stinctions between  the  male  and  female  of  the  human 
species. 

**  The  primary  matter  of  which  women  are  constita- 
ted  appears  to  be  more  flexible,  irritable,  and  elastic, 
than  that  of  man*  They  are  formed  to  maternal  mild- 
ness and  affection  ;  all  their  organs  are  tender,  yielding, 
easily  wounded,  sensible,  and  receptible.  Among  a 
thousand  females  there  is  scarcely  one  without  the  ge- 
neric feminine  signs  ^  tbe  flexible,  the  circular,  and  the 
irritable. 

**  They  are  the  counterpart  of  man,  taken  out  of 
Diam,  to  be  subject  to  man ;  to  comfort  him  like  angels, 
and  to  lighten  his  ca.'es.  '  She  shall  be  saved  in  child- 
bearing,  if  they  continue  in  faith,  and  charity,  and  holi- 
ness, with  sobriety*  (t  Tim.  ii.  15.).  This  tenderness, 
this  sensibility,  this  light  texture  of  their  fibres  and  or- 
gans, this  volatility  of  feeling,  render  them  so  easy  to 
conduct  and  to  tempt  j  so  ready  of  submission  to  the 
enterprise  and  power  of  the  man ;  but  more  powerful 
through  the  aid  of  their  charms  than  man  with  all  his 
strength.  The  man  was  not  first  tempted,  but  tbe  wo- 
man, afterward  tbe  man  by  the  woman.  And,  not  on* 
]y  easy  to  be  tempted,  she  is  capable  of  being  formed 
to  the  purest,  noblest,  most  seraphic  virtue  ;  to  every 
tbing  which  can  deserve  praise  or  affection.  Highly 
sensible  of  purity,  beauty,  and  symmetry,  she  does  not 
always'  take  time  to  reflect  on  internal  life,  internal 
death,  internal  corruption.  *  The  woman  saw  that  the 
tree  was  good  for  food,  and  that  it  was  pleasant  to  the 
eyes,  and  a  tree  to  be  desired  to  make  one  wise^  and 
■he  took  of  the  fruit  thereof.'    (Gen.  iii.  6.)- 

^  The  female  thinks  not  profoundly  ^  profound  thought 
is  the  power  of  the  man.  Woman  feel  more.  Sensibi- 
]ity  is  the  power  of  woman.  They  often  rule  more  ef- 
fectually, more  sovereignly,  than  man.  They  rule  with 
tender  looks,  tears,  and  sighs :  but  not  with  passion  and 
threats  ^  for  if,  or  when,  they  so  rule,  they  are  no  longer 
women,  but  abortions.  They  are  capable  of  the  sweeteal^ 
sensibility,  the  most  profound  emotion,  theutnrast  humi- 
lity, and  the  excess  of  enthusiasm.  In  their  countenance 
are  the  signs  of  sanctity  and  inviolability,  which  every 
feeling  man  honours,  and  tbe  effects  of  which  are  often 
miraculous.  Therefore,  by  the  irritability  of  their  nerves, 
their  incapacity  for  deep  inquiry  and  firm  decision,  they 
may  easily  from  their  extreme  sensibility  become  the 
most  irreclaimable,  the  most  rapturous  enthusiasts.  Their 
love,  strong  and  rooted  as  it  is,  is  very  changeable  }  their 
hatred  almost  incurable,  and  only  to  be  effaced  by  con- 
tinued and  artful  flattery.  Men  are  roost  proroond } 
Women  are  more  sublime. 

**  Men  most  embrace  the  whole ;  women  remark  in- 
dividually, and  take  more  delight  in  selecting  tbe  mi- 


nulise  which  form  the  whole.  Man  hears  tbe  bursting  Scx. 
thunder,  views  tbe  destructive  bolt  with  serene  aspect, 
and  stands  erect  amidst  tbe  fearful  majesty  of  the  stream- 
ing clouds.  Woman  trembles  at  the  lightning,  and  the 
voice  of  distant  thunder ;  and  shrieks  into  herself,  or 
sinks  into  tbe  arms  of  man.  Man  receives  a  ray  of  light 
single,  woman  delights  to  view  it  through  a  prism  in  all 
its  dazzling  colours.  She  contemplates  the  rainbow  as 
the  promise  of  peace ;  he  extends  his  inquiring  eye  over 
the  whole  horizon.  Woman  laughs,  man  smiles  ^  wo- 
man weeps,  man  remains  silent.  Woman  is  in  anguish 
when  man  weeps,  and  in  despair  when  man  is  in  anpuish ; 
yet  has  she  often  more  faith  than  man.  Man  without 
religion,  is  a  diseased  creature,  who  would  persuade  hinr- 
self  he  is  well,  and  needs  not  a  physician  }  but  woman 
without  religion,  is  raging  and  monstrous.  A  woman 
with  a  beard  is  not  so  disgusting  as  a  woman  who  acts 
tbe  freethinker  ^  her  sex  is  formed  to  piety  and  religion  ^ 
to  them  Christ  first  appeared  ^  but  he  was  obliged  to 
prevent  them  from  too  ardently,  and  too  hastily,  em- 
bracing him  :  *  Touch  me  not.*  They  are  prompt  to 
receive  and  seize  novelty,  and  become  its  enthusiasts. 
The  whole  world  is  forgotten  in  the  emotion  caused  by 
the  presence  and  proximity  of  him  they  love.  They 
sink  into  the  most  incurable  melancholy,  as  they  also 
rise  to  the  most  enraptured  heights. 

'*  Male  sensation  is  more  imagination,  female  more 
heart.  When  communicative,  they  are  more  communi- 
cative than  man  y  when  secret,  more  secret.  In  gene- 
ral they  are  more  patient,  long-suffering,  credulous,  be- 
nevolent, and  modest.  Woman  is  not  a  foundation  on 
which  to  build.  She  is  tbe  gold,  silver,  precious  stonei?, 
wood,  hay,  stubble  ( i  Cor.  iii.  1 2.)  ;  the  materials  for 
building  on  the  male  foundation.  She  is  the  leaven,  or 
more  expressively  tbe  oil  to  the  vinegar  of  man :  the  se- 
cond part  of  the  book  of  man. 

**  Man  singly  is  but  half  man  ^  at  least  but  half  hu- 
man *y  a  king  without  a  kingdom.  Woman,  who  feels 
properly  what  she  is,  whether  still  or  in  motion,  rests 
upon  tbe  man ;  nor  is  man  what  he  may  alid  ought  to 
be,  but  in  conjunction  with  woman  ^  therefore,  '  it  is 
not  good  that  man  should  be  alone,  but  that  he  should 
leave  father  and  mother,  and  cleave  to  his  wife,  and 
they  two  shall  be  one  flesh.** 

They  differ  also  in  their  exterior  form  and  appear- 
ance. 

'*  Man  is  tbe  most  firm  \  woman  the  most  flexible. 
Man  is  tbe  straightest ;  woman  the  most  bending.  IVIun 
stands  stedfast  ^  woman  gently  retreats.  Man  surveys 
and  observes  \  woman  glances  and  feels.  Man  is  se- 
rious ;  woman  is  gay.  Man  is  the  tallest  and  broadest ; 
woman  the  smallest  and  weakest.  Man  is  rough  and 
hard)  woman  smooth  and  soft.  Man  .is  brown  ^  wo- 
man is  fair.  Man  is  wrinkly ;  woman  is  not.  The 
hair  of  man  fs  more  strong  and  short ;  of  woman  more 
long  and  pliant.  The  eyebrows  of  man  are  compressed ; 
of  woman  less  frowning.  Man  has  most  convex  lines  ^ 
woman  most  concave.  Man  has  most  straight  lines) 
woman  most  curved.  The  countenance  of  man  taken 
in  profile  is  moi*e  seldom  perpendicular  than  that  of  the 
woman.     Man  is  most  angular )  woman  most  round.** 

In  determining  the  comparative  merit  of  the  two  ^trVzot- 
Sexes,  it  is  no  derogation  from  female  excellency  that  it  ^f*l!^ 
differs  in  kind  from  that  which  distinguishes  the  male 
part  of  our  species :  and  if,  in  general^  it  «h5v;iV^  V% 
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Sex.      found  (wliat  upon  an  impartial  inquiry  will  most  cer- 
tainly be  found)  that  women  fill  up  their  appointed 
circle  of  action  vfitb  greater  regula^-ity  than  men^  the 
claim  of  preference  cannot  justly  be  decided  in  our  fa- 
in the  prudential  and  economical  parts  of  life, 


vour. 


it  is  undeniable  that  they  rise  far  above  us :  and  if  true 
fortitude  of  mind  is  beet  discovered  by  a  cheerful  resig- 
nation to  the  roeasurefi  of  Providence,  we  shall  not  find 
reason,  perhaps,  to  claim  that  most  singular  of  the  bu« 
roan  virtues  as  our  peculiar  privilege.  There  are  Bom- 
bers of  the  other  sex  who,  from  the  natural  delicacy  of 
their  constitution,  pass  through  oue  continued  scene  of 
sufiering  from  their  cradles  to  their  graves,  with  a  firm* 
r««5s  of  resolution  that  would  deserve  so  many  statues  to 
be  erected  to  their  memories,  if  heroism  were  not  esteem- 
ed more  by  the  splendour  than  the  merit  of  actions. 

But  whatever  real  difference  there  may  be  between 
the  moral  or  intellectual  powers  of  the  male  and  fe- 
male mind,  Nature  does  not  seem  to  have  marked  the 
dihti action  so  strongly  as  our  vanity  is  willing  to  ima- 
gine ;  and  after  all,  perhaps,  education  will  be  found  to 
constitute  the  principal  superiority.  It  must  be  acknow- 
ledged, at  least,  that  in  this  article  we  have  every  ad* 
vantage  over  the  softer  sex  that  art  and  industry  can 
possibly  secure  to  us.  The  most  animating  examples 
of  Greece  and  Rome  are  set  before  us,  as  early  as  we 
are  capable  of  any  observation }  and  the  noblest  compo- 
sitions of  the  ancients  are  given  into  our  hands  almost 
as  soon  as  we  have  streftgib  to  hold  them  ;  while  the 
employments  of  the  other  sex,  at  the  same  period  of 
life,  are  generally  the  reverse  of  every  thing  that  can 
open  and  enlarge  their  minds,  or  fill  them  with  just  and 
rational  notions.  The  truth  of  it  is,  female  education 
is  so  much  worse  than  none,  as  it  is  better  to  leave  the 
mind  to  its  nati]^al  and  uninstructed  suggestions,  than 
to  lead  it  into  false  pursuits,  and  contract  its  views,  by 
turning  them  upon  the  lowest  and  most  trifling  objects. 
We  seem,  indeed;  by  the  manner  in  which  wo  suffer  the 
youth  of  that  sex  to  be  trained,  to  consider  women 
agreeably  to  the  opinion  of  certain  Mahometan  doc- 
tors, and  treat  them  as  if  we  believed  they  had  oe 
souls ;  why  else  are  they  ^ 

Bred  only,  and  completed  to  the  taste 

Of  lustful  appetence^  to  sing,  to  dance, 

To  dress,  and  troal  the  tongue,  and  roll  the  eye. 

MlLTOK. 

This  strange  neglect  of  cultivating  the  female  mind 
can  hardly  be  allowed  as  good  policy,  when  it  is  con- 
sidered how  much  the  interest  of  society  is  concerned  in 
the  rectitude  of  their  understandings.  That  season  of 
every  man^s  life  which  is  most  susceptible  of  the  strong- 
est impressions,  is  necessarily  under  female  direction ;  as 
there  are  few  instances,  perhaps,  in  which  that  sex  is 
not  one  of  the  secret  springs  which  regulates  the  most 
important  movements  of  private  or  public  transactions. 
What  Cato  observes  of  his  countrymen  is  in  one  respect 
tone  of  every  nation  under  the  sun  i  *'  The  Romans 
(said  he)  govern  the  world,  but  it  is  the  women  that 
govern  the  Romans/* 

If  it  be  true  then  (as  true  beyond  all  peradventare  it 
is)' that  fsmale  influence  is  thus  extensive,  nothing  cer- 
tainly can  be  of  more  importance  than  to  give  it  a  pro- 
fer  tendency,  by  the  assistance  of  a  well-directed  edu- 
eikti^n..    Far  ^xe  we  from  recommending  any  attempts 


te  render  women  learned ;  yet  surely  it  is  necessary  they 
should  be  raised  above  ignorance.  Such  a  general  tinc- 
ture of  the  most  useful  sciences  as  may  serve  to  free  the 
mind  from  vulgar  prejudices,  and  give  it  a  relish  for  th« 
rational  exercise  of  its  powers,  might  very  justly  eater 
into  a  plan  of  female  erudition,  lliat  sex  might  be 
taught  to  turn  the  course  of  their  reflections  into  a  pro- 
per and  advantageous  channel,  without  any  daager  of 
rendering  them  too  elevated  for  the  feminine  duties  af 
life.  In  a  word,  they  ought  to  be  considered  as  desigiw 
ed  by  Providence  for  use  as  well  as  show,  and  trained 
Vp,  not  only  as  women,  but  as  rational  creatures. 

Smx  of  Bees.    See  Bee. 

Stx  ofPianU.    See  Botakt  Index. 

SEXAGENARY,  something  relating  to  the  noai* 
her  sixty :  thus  sexagenary  or  sexagesimal  arithmetic  ia 
a  method  of  computation  proceeding  by  sixties;  such  is 
that  used  in  the  division  of  a  degree  into  sixty  minutes, 
of  the  minute  into  sixty  seconds,  of  the  second  into  sixty 
thirds,  &c.  Also  sexagenary  tables  are  tables  of  pro- 
portional parts,  showing  the  product  of  two  sexagenaries 
that  are  to  be  multiplied,  or  the  quotient  of  the  two 
that  are  to  be  divided. 

SEXAGESIMA,  the  second  Sunday  before  Lent, 
or  the  next  to  Shrove-Sunday }  so  called  as  being  aboat 
the  60th  day  befoie  Easter. 

SEXAGESIMALS,  or  Skxagesixal  FrucUomt^ 
fractions  whose  denominators  proceed  in  a  sexagecnple 
ratio  \  that  b,  a  prime,  or  the  first  minute  ^^  $  a  se- 
cond =:  1^9 ;  a  third  =  tiwto*  Anciently,  tbeia 
were  no  other  than  sexagesimals  used  in  astronomy;  and 
they  are  still  retained  in  many  cases,  though  deciflsal 
arithmetic  begins  to  grow  in  use  now  in  astronomical 
calculations.  In  these  fractions,  which  same  call  otfro- 
nomkalfractunu^  the  denominator  being  always  60,  or 
a  multiple  thereof,  is  usually  omitted,  and  the  numera* 
tor  only  written  down  :  thus  4**,  59',  3  if',  50'%  16^, 
is  to  be  read,  4  degrees,  59  minutes,  32  seconds,  50 
thirds,  16  fourths,  &c. 

SEXTANS,  S£ZTANT,  a  sixth  paH  of  cerUin  things. 
The  Romans  having  divided  their  iu  into  i  %  ounces  or 
ancia,  the  sixth  part  of  tliat,  or  two  ounces,  was  the 
sextans.-^&^teii»  was  also  a  measure  which  contained 
two  onnoes  of  liquor,  or  two  cyathi. 

Sestaks,  in  Asirwnmy^  a  constellation  of  the 
southern  hemisphere,  made  by  Hevelius  out  of  unform- 
ed stars.  In  Hevelius^s  catalogue  it  contains  ix,  but 
in  the  Britannic  catalogue  41  stars. 

SEXTANT,  in  Mathematics^  denotes  the  sixth  part 
of  a  circle,  or  an  arch  comprehending  60  degrees. 

The  word  sextarU  is  more  particularly  used  for  an 
astronomical  instrument  made  like  a  quadrant,  except- 
ing that  its  limb  only  comprehends  60  degrees.  The 
use  and  application  of  the  sextant  is  the  same  with  that 
of  the  quadrant.  See  Quadrant  ;  and  NfAViGATiOM^ 
p,  699,  &c. 

SEXTILE,  Sextilis,  the  position  or  aspect  of  twa 
planets  when  at  60  degrees  distance,  or  at  the  distanes 
of  two  signs  finom  one  another.  It  is  marked  thus  (*)• 
See  Aspect. 

SEXTIUS^  QuiMTUS,  a  Pythagoivan  philosopher, 
flourished  in  the  time  of  Augustus.  He  seemed  formed 
to  rise  in  the  republic ;  but  he  shrunk  from  civil  ho- 
nours, and  declined  accepting  the  rank  of  senator  whea 
it  was  offered  him  by  Julius  Cassar,  that  he  might  bava. 
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time  to  apply  to  philosopby.  It  appears  that  he  wished 
to  establish  a  school  at  Rome,  and  that  hia  tenets,  though 
chiefly  drawn  from  the  doctrines  of  Pythagoras,  in  some 
particulars  resembled  those  of  the  Stoics. 

He  soon  found  himself  involved  in  many  difficulties. 
His  laws  were  tinctured  with  great  severity  j  and  in  an 
early  period  of  this  establishment,  he  found  bis  mind  so 
harassed,  and  the  harshness  of  the  doctrines  which  he 
wished  to  establish  so  repulsive  te  his  feelinss,  that  he 
bad  nearly  worked  himself  up  to  such  an  height  of  des- 
peration as  to  resolve  on  putting  a  period  to  his  ex- 
istence. 

Of  the  school  of  Sextius  were  Fabianus,  Sotion,  Fla- 
▼tanus,  Crassitins,  aod  Celsus.  Of  bis  works  only  a 
few  fragments  remain  ;  and  whether  any  of  them  form- 
ed a  part  of  the  work  which  Seneca  admired  so  much, 
cannot  now  be  determined.  Some  of  his  maxims  are 
valuable.  He  recommended  an  examination  of  the  ac- 
tions of  the  day  to  his  scholars  when  they  retired  to 
rest )  he  taught,  that  the  road  to  heaven  (ad  astro)  was 
by  frugality,  temperance,  and  fortitude.  He  used  to 
recommend  holding  a  looking-glass  before  persons  disor* 
dered  with  passion.  He  enjoined  his  scholars  to  ab- 
stain from  animal  food. 

SEXTON,  a  church-officer,  thus  called  by  corrup- 
tion of  the  Latin,  sacrisiay  or  Saxon  segerstane^  which  de- 
notes the  same.  His  office  is  to  take  care  of  the  vessels, 
vestments,  &c.  belonging  to  the  church ;  and  to  attend 
the  minister,  church-warden,  &c.  at  church.  He  is 
Qsnally  chosen  by  the  parson  only.  Sextons,  as  well  as 
parish-clerks,  are  regarded»by  the  common  law  as  per- 
sons who  have  freehold  in  their  offices  \  and,  therefore, 
though  they  may  be  punished,  yet  they  cannot  be  de- 
prived by  ecclesiastical  censures. 

The  office  of  sexton  in  the  pope*s  chapel,  is  appro- 
priated to  the  order  of  the  hermits  of  St  Augustine. 
He  is  generally  a  bishop,  though  sometimes  the  pope 
only  gives  a  bishopric,  in  partious^  to  him  on  whom  }ie 
confers  the  post.  He  takes  the  title  of  Frefect  of  t/ie 
Fope^s  Sacrutyf  and  has  the  keeping  the  vessels  of  gold 
and  silver,  the  relics,  &c«  When  the  pope  says  mass, 
the  sexton  always  tastes  the  bread  and  wihe4ff«t:~^*  If  it 
be  in  private  he  says  mass,  his  holiness,  of  two  wafers^ ^ 
gives  him  one  to  eat ;  and,  if  in  public,  the  cardinal^ 
who  assists  the  pope  in  quality  of  deacon,  of  three  wa- 
fers, gives  him  one  to  eat.  When  the  pope  is  desperately 
sick,  he  adminieters  to  him  the  sacrament  of  extreme 
unction,  &c.  and  enters  the  conclave  in  .quality,  of  first 
Gonclavist. 

The  office  of  a  sexton  in  Sweden  is  sometimes  singu-^ 
lar.  During  M.  Outhier^s  stay  at  Stockhelm  in  1736. 
he  visited  the  church  of  St  Clara,  and  during  divina 
service  he  observed  a  sexton  going  about  with  a  long 
red,  fvaking  those  persons  who  had  fallen  asleep. 

S£XTUPL£,  in  Music^  denotes  a  mixed  sortof  tri^ 
pie,  which  is  beaten  in  double  time. 

SEXTUS  Empiricus,  a  famous  Pyrrhonian  philo^ 
sopher,  lived  in  the  second  century,  under  the  reign  of 
Antoninus  the  Debonair.  He  was  a  physician  of  the 
sect  of  the  Empirics,  and  is  said  to  have  been  one  of  the 
preceptors  of  Antoninus  the  Philosopher.  There  are 
still  extant  his  Pyrrhonian  Institutions,  and  a  large  work 
against  the  mathematicians,  &c.  The  best  edititfn  of 
Sextus  Empiricus  is  that  of  Fabricius  in  Greek  and 
Iiatin,  printed  at  Leipsic  in  171 8,  folio. 


SEXUALIST^,  among  botanical   writers,   tirase  SesaalialM 
who  have  established  the  classes  of  plants  upon  the  dtf-        | 
ferences  of  the  sexes  and  parts  of  fructification  in  plantSi    3fawi«^^ 
according  to  the  modern  method  \  as  Linnsnis,  &c.  ' 

SEZAWUL,  a  Hindoo  word,  «sed  in  Bengal  to 
express  an  officer  employed  at  a  monthly  salary  to  col- 
lect the  revenue. 

SFORZA,  James,  was  the  founder  of  the  illustri' 
ous  house  of  Sforza,  which  acted  so  conspicuous  a  part>' 
in  Italy  during  the  15th  and  x6th  centuries,  which 
gave  six  dukes  to  Milan,  and  contracted  alliances  with 
alna^t  every  sovereign  in  Europe.    James  Sforza  wa» 
born  on  the  28th  of  May  1365s  at  Catignola,  a  small 
town  in  Italy,  lying  between  Iroola  and  Faenza.     Hi»- 
father  was  a  day  labourer,  or,  according  to  Commines, 
a  shoemaker.  A  company  of  soldiers  happening  one  day 
to  pass  through  Catignola,  he  was  seized  with  the  desirai 
of  accompanying  them  to  the  wars,     '*  I  will  go  (said* 
he  to  himseli),  and  dart  my  hatchet  against  that  trecp. 
and  if  it  stick  fast  in  the  wood,  I  will  immediately 
become  a  soldier.*'    The  hatchet  accordingly  stock  fast,  N 

and  our  adventurer  enlisted  \  and  because,  says  the  Abb6 
de  CItobi,  he  had  thrown  the  axe  Mith  all  his  force,  be 
assumed  the  name  of  Sforza^  for  his  true  name  YWk 
Giacomuzzo,  or  James  Attendulo.  He  rose  r»  ^ 
in  the  army,  and  soon  became  commander  of  7000  s&. 
He  defended,  ihe  cause  of  Jane  II.  queen  of  Naples  for 
many  years,  and  was  made  constable  of  her  kingd6m. 
He  was  created  Count  of  Catignola  by  Pope-  John 
XXII.  by  way  of  paying  a  debt  of  1 4,000  ducats  which 
the  church  of  Rome  owed  him.  His  exploits  became 
every  day  more  illustrious  :  He  obliged  Alphonso  king 
of  Arragon  to  raise  the  siege  of  Naples  \  and  reduced 
several  places  that  had  revolted  in  Abruzzo  and  Le 
Labour ;  but  while  in  pursuit  of  his  enemies,  he  was 
nnfortunately>  drowned  in  the  river  Atemo,  on  the  3d . 
January  1424,  at  the  age  of  54  years.  His  heroi<i  qua* 
lities,  and  the  continual  wars  in  which  he  was  engaged, 
did  not  prevent  him  from  forming  an  attachment  to  the 
fair  sex.  In  his  yiHith  he  fell  ii>  love  with  a  woman  called . 
Lucia  Tre$tana^  whom  he  married  after  she  had  born 
him  several  children.  He  married  afterwards  Antoi- 
nette Salembin^,  who  brought  him  several  excellent 
estates^  she  benb  him  Bosio  Sforza,  compte  of  Santa-Flor, 
a  Warrior  and  governor  of  Orvietta  for  Pope  Martin  V* 
His  third  wife  was  Catharine  Alopo,  sister  of  Rodol- 

So,  grand  chamberlain  to  the  sovereign  of  Naples.  Hia 
it  wife,  for  he  was  four  times  married,  was  Mary 
Marzana,  daughter  to  the  duke  of  Sessa.  She  bore  him 
Charles  Sforza,  who  was  general  of.  the  order  of  Au- 
gustines,  and  archbishop  of  Milan. 

Sforza,   Francis^ .  the  son  of  James    Sforza   by 
Lucia  Trezana,  was  born  in  1401,  and  trained  up  by 
his  father  to  the  pn^ession  of  arms.     At  the  age  of 
23  he  defeated  the  troops  of  Braccio,  who  disputed^        ' 
with  him  the  passage  of  the  Aterno.     In  this  action  > 
bis  father  was  drowned,  and  Francis,  though  illegiti- 
nuite,  succeeded  him.     He  fought  successfully  against . 
the  Spaniards,  and  contributed  a  great  deal  both  towards 
raising  the  siege  of  Naples,  and  to^  the- victory  which.  • 
was  gained  over  the  troop0  of  Braccio  near  Aquila  io : 
2425,  where  that  general  was  killed.    After  the  death 
of  Queen  Jane,  in  14359  he  espoused  thfr  interests  e£ ' 
the  duke  of  Anjou,  to  whom  she  had  left  her  crown^. 
and  by  his  courage  and  abilitiea  ably  supported  that  >ai^* 
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fbrtonate  prince.  He  made  himself  master  of  several 
places  in  Ancona,  from  which  he  was  driven  hy  Pope 
Eugenios  IV.  who  defeated  and  excommunicated  him  \ 
but  he  soon  re-established  his  affairs  by  a  victory.  His  re* 
putation  was  now  so  great,  that  the  pope,  the  Venetians, 
and  the  Florentines,  chose  him  for  their  general  against 
the  duke  of  Milan.  Sforza  had  already  conducted  Ve* 
netian  armies  against  that  prince,  though  he  had  espou- 
sed his  daughter.  The  duke  dying  in  1447,  the  inha* 
bitants  of  Milan  invited  Sforza,  his  son-in-law,  to  lead 
them  against  that  duke.  But,  after  some  exertions  in 
their  favour,  he  turned  his  arms  against  themselves,  laid 
siege  to  Milan,  and  obliged  them  to  receive  him  as 
duke,  notwithstanding  the  rights  of  Charles  duke  of  Or* 
leans,  the  son  of  Valentine  of  Milan.  In  X464,  Louis 
XI.  who  hated  Orleans,  gave  op  to  Sforza  the  rights 
which  the  crown  of  France  had  over  Genoa,  and  even 
put  into  his  hands  Savona,  a  town  belonging  to  that  re- 
public. The  duke  of  Milan  soon  after  made  himself 
master  of  Genoa.  He  died  in  1466,  with  the  reputa- 
tion of  a  man  who  was  willing  to  sell  his  blood  to  the 
best  purchaser,  and  who  was  not  too  scrupulous  an  ob- 
server of  his  word.  His  second  wife  was  Blanche 
Marie,  natural  daughter  of  Philip  Marie  duke  of  Mi- 
2^  '«^he  bore  him  Galeas  Marie,  and  Lodovic  Marie, 
dbft^s  of  Milan,  Philip  Marie  count  of  Pavia,  Sforza 
Marie  duke  of  Bari,  Ascagne  Marie  bishop  of  Pavia 
and 'Cremona,  and  a  cardinal.  He  was  taken  prisoner 
by  the  troops  of  Louis  XII.  and  confined  for  some  time 
in  the  tower  of  Bourges.  He  was  a  cunning  man,  and 
deceived  Cardinal  d'Amboise  when  that  prelate  aspired 
«t  the  papacy.  His  daughters  were  Hyppolita,  married 
to  Alphonso  of  Arragon,  afterwards  king  of  Naples  $ 
and  Elizabeth,  married  to  William  marquis  of  Mont- 
ferrat.     He  had  besides  several  natural  children. 

SHACK,  in  ancient  customs,  a  liberty  of  winter- 
pasturage.  In  the  counties  of  Norfolk  and  Suffolk,  the 
lord  of  the  manor  has  shack,  i.  e.  a  liberty  of  feeding 
his  sheep  at  pleasure  in  his  tenants  lands  during  the  six 
winter  months.  In  Norfolk,  shack  also  extends  to  the 
common  for  hogs,  in  all  men's  grounds,  from  the  end  of 
harvest  till  seed-time.  Whence  to  go  a-shack,  is  to 
feed  at  large. 

SHACKLES,  aboard  a  ship,  are  those  oblong  iron 
rings,  bigger  at  one  end  than  at  the  other,  with  which 
the  ports  are  shut  fast,  by  thrusting  the  wooden  bar  of 
the  port  through  them.  There  is  also  a  sort  of  shackles 
to  lift  the  hatches  up  with,  of  a  like  figure,  but  smaller. 
They  are  fastened  at  the  corners  of  the  hatches. 

SHAD,  a  species  of  Clufea.  See  Ichthyology 
Index, 

SHADDOCK,  a  species  of  Citrus,  the  frnit  of 
which  is  of  a  very  large  size,  and  of  a  very  grateful 
taste.  In  the  West  Indies  it  is  eaten  after  dinner  to 
give  a  zest  to  the  wine. 

SHADOW,  in  Optics^  a  privation  or  diminution  of 
light,  by  the  interposition  of  an  opaque  body  ;  or  it  is 
a  plane  where  the  light  is  either  altogether  obstructed, 
or  greatly  weakened,  by  the  interposition  of  some 
opaque  body  between  it  and  the  Inminary. 

Shadow,  in  Paintings  an  imitation  of  a  real  shadow, 
effected  by  gradually  heightening  and  darkening  the 
colours  of  such  figures  as  by  their  dispositions  cannot  re* 
ceive  any  direct  rays  from  the  Inminary  that  is  supposed 
to  enlighten  the  piece* 
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Shadow, in  Prr4pft7/rW.  The  appearance  of  anopaqoe  ^^^ 
body,  and  a  luminous  one,  whose  rays  diverge  (r.  grm  a 
candle,  lamp,  &c.),  being  given  \  to  find  the  jnst  ap- 
pearance of  the  shadow,  according  to  the   laws  of  per- 
spective.    The  method  is  this :  From  the  Inminoos  bo- 
dy, which  is  here  considered  as  a  point,  let  fall  a  per- 
pendicular to  the  perspective  plane  or  table ;  i.  e.  find 
the  appearance  of  a  point  upon  which  a  perpendicular, 
drawn  from  the  middle  of  the  luminary,  falls  on  the  per* 
spective  plane  \  and  from  the  several  angles,  or  raised 
points  of  the  body,  let  fall  perpendiculars  to  the  plane. 
These  points,  whereon  the  perpendiculars  fall,  coooecl 
by  right  lines,  with  the  point  upon  which  the  perpen- 
dicular let  fall  from  tlie  luminary  falls ;  and  continue 
the  lines  to  the  side  opposite  to  the  luminary.     Lastly, 
through  the  raised  points  drawn  lines  through  the  centre 
of  the  luminary,  intersecting  the  former  \  the  points  of 
intersection  are  the  terms  or  bounds  of  the  shadow. 

SHADOWS,  Coloured,  a  curious  phenomenon  in 
optics,  which  was  observed  by  Professor  Scherffer  of  Vr- 
enna,  and  afterwards  by  Count  Romford,  who  made  the 
discovery  while  prosecuting  his  experiments  on  light. 

*'  Desirous,**  says  the  count,  **  of  comparing  the  in- 
tensity of  the  light  of  a  clear  blue  sky  by  day  with  that 
of  a  common  wax  candle,  I  darkened  my  room,  and 
letting  the  day-light  from  the  north,  coming  through  a 
hole  near  the  top  of  the  window- shutter,  fall  at  an  an« 
gle  of  about  70°  upon  a  sheet  of  very  fine  white  paper,  I 
placed  a  burning  wax  candle  in  such  a  position  that  its 
rays  fell  upon  the  same  paper,  and,  as  near  as  1  could 
gues^,  in  the  line  of  reflection  of  the  rays  of  day-light 
from  without;  when,  interposing  a  cylinder  of  wood, 
about  half  an  inch  in  diameter,  before  the  centre  of  tha 
paper,  and  at  the  distance  of  about  two  inches  from  its 
surface,  I  waa  much  surprised  to  find  that  the  two  sha- 
dows projected  by  the  cylinder  upon  the  paper,  in- 
stead of  being  merely  shades  without  colour,  as  I  ex- 
pected ;  the  one  of  them,  that  which,  corresponding 
with  the  beam  of  day-light,  was  illuminated  by  the  can- 
dle, was  yellow  \  while  the  other,  corresponding  to  the 
light  of  the  candle,  and  consequently  illuminated  by  the 
light  of  the  heavens,  was  of  the  most  beautiful  blue  that 
it  is  possible  to  imagine.  This  appearance,  which  was 
not  only  unexpected,  but  was  really  in  itself  in  the 
highest  degree  striking  and  beautiful,  I  found  upon  re- 
peated trials,  and  after  varying  the  experiment  in  every 
way  I  could  think  of,  to  be  so  perfectly  permanent, 
that  it  is  absolutely  impossible  to  produce  two  shadows 
at  the  same  time  from  the  same  body,  the  one  answer- 
ing to  a  beam  of  day-light,  and  the  other  to  the  light 
of  a  candle  or  lamp,  without  those  shadows  being  co- 
loured, the  one  yellow,  and  the  other  blue. 

*^  If  the  candle  be  brought  nearer  to  the  paper,  the 
blue  shadow  will  become  of  a  deeper  hue,  and  the  yel- 
low shadow  will  gradually  grow  fainter  *,  hut  if  it  be 
removed  farther  off,  the  yellow  shade  will  become  of  a 
deeper  colour,  and  the  blue  shade  will  become  fainter ; 
and  the  candle  remaining  stationary  in  the  same  place, 
the  same  varieties  in  the  strength  of  the  tints  of  the  co- 
loured shadows  may  he  produced  merely  by  opening  the 
window-shutter  a  little  more  or  less,  and'  rendering  the 
illumination  of  the  paper,  by  the  light  from  without, 
stronger  or  weaker.  By  either  of  these  means,  tlw  co- 
loured shadows  may  be  nuide  to  pass  through  all  the  gra* 
dations  of  shade,  irom  the  deepest  to  the  lightcat,  and 
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vice  versa  ;  and  it  h  not  a  little  amusing  to  see  shadows 
thus  glowing  with  all  the  brilliancy  of  the  purest  and 
most  intense  prismatic  colours,  then  passing  suddenly 
through  all  the  varieties  of  shade,  preserving  in  all  the 
most  perfect  purity  of  tint,  growing  stronger  and  faint- 
er, and  vanishing  and  returning,  at  command  *.'' 

The  count  is  clearly  of  opinion,  that  the  causes  of  the 
colours  of  these  shadows  arise  from  the  different  qualities 
of  the  light  by  which  they  are  illuminated  ;  but  he  does 
Dot  think  it  so  evident  how  they  are  produced.  Perhaps 
it  may  be  said,  however,  that  all  the  phenomena  of  co- 
loured shadows  which  the  count  enumerates  may  be  ac- 
counted for  by  the  theory  of  Professor  Scherfier. 

SHADWEL,  Thomas,  descended  of  an  ancient 
family  in  Staffordshire,  was  born  in  1 640,  and  educated 
at  Caius  college,  Cambridge.  He  then  was  placed  in 
the  Middle  Temple  to  study  tht  laws ;  where  having 
spent  some  time,  he  travelled  abroad.  Upon  his  return 
home,  he  became  acquainted  with  the  most  celebrated 
persons  of  wit  in  that  age.  He  applied  himself  chiefly 
to  dramatic  writing,  in  which  he  had  great  success ;  and 
upon  the  revolution,  was  made  poet  laureat  and  histo- 
riographer to  King  William  and  Queen  Mary,  in  the 
room  of  Mr  Dryden.  These  employments  he  enjoyed  till 
his  death,  which  happened  in  1692.  Besides  his  drama- 
tic writings,  be  composed  several  other  pieces  of  poetry : 
the  chief  of  which  are  his  congratulatory  poem  on  the 
prince  of  Orange's  coming  to  England )  another  on 
Queeo  Mary  J  bis  translation  of  JuvenaPs  loth  satire, 
&c«  Mr  Dryden  treats  him  with  great  contempt,  in 
his  satire  called  Mac-Flecno,  The  best  judges  of  that 
«ge,  however,  gave  their  testimony  in  favour  of  his  co- 
medies J  which  have  in  them  fine  strokes  of  humour  \ 
the  characters  are  often  original,  strongly  marked,  and 
well  sustained.  An  edition  of  bis  works,  with  some 
account  of  his  life  and  writings  prefixed|  was  published 
in  1720,  in  4  vols  8vo. 

SHAFRAS,  or  SurrRAS,  Gregory  Savarof,  an 
Armenian  merchant,  remarkable  only  as  the  person  who 
sold  the  large  and  celebrated  diamond  which  is  now  set 
in  the  imperial  sceptre  of  Russia.  Shah  Nadir,  an  Indian 
prince,  had  two  principal  diamonds  in  his  throne,  one  of 
them  denominated  the  Sun  of  the  Sea^  and  the  other  the 
Moon  of  the  Mountain.  When  that  prince  was  assassinat- 
ed, many  precious  ornaments  belonging  to  the  crown 
were  pillaged,  and  privately  disposed  of  by  the  soldiers 
who  shared  the  plunder.  See  Diamond,  under  Mi- 
ner alogy,  where  the  account  given  of  this  diamond  is 
somewhat  different. 

Shafras,  who  was  called  Miilionstiik  at  Astracan,  then 
had  bis  residence  at  Bassora,  with  two  of  his  brothers. 
A  chief  of  the  Avganians  one  day  applied  to  him,  and 
proposed  to  sell  tn«  diamond  already  mentioned  for  a 
very  moderate  sura  (pobably  the  Moon  of  the  Moun- 
tain), together  with  a  very  large  emerald,  a  ruby  of 
considerable  size,  and  other  precious  stones  of  less  value. 
Shafras  was  astonished  at  the  offer  ^  and  giving  out  that 
he  had  not  a  sufficient  sum  to  purchase  them,  he  re- 
quested time  Ho  consult  With  his  brothers  on  the  sub* 
ject.  The  vender  did  not  again  make  his  appearance, 
probably  from  suspicious  motives.  Sbafiras,  with  the  ap- 
probation of  his  brothers,  went  directly  in  search  of  the 
stranger  with  the  jewels,  but  by  that  time  he  had  left 
Bassora.  Sbafras,  however,  accidentally  met  bim  at 
Bagdad,  and  paid  him  50,000  piastres  (8958L  6s.  8d.) 
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for  all  his  jewels.     Sbafras  and  his  brothers  being  well    SbafrM 
aware  that  the  most  profound  secrecy  was  absolutely         0 
necessary,  resolved  to  remain  at  Bassora.  Shaltct- 

At  the  expiration  of  1 2  years,  Shafras  set  off  with 
the  largest  of. the  jewels,  directing  bis  route  through 
Sham  and  Constantinople,  and  afterwards  through  Hun- 
gary and  Silesia  to  the  city  of  Amsterdam  by  land, 
where  he  publicly  oflfered  them  for  sale. 

It  is  reported  that  the  British  government  was  among 
the  bidders.  The  Russian  court  sent  for  the  large  dia- 
mond, with  an  offer  to  reimburse  all  reasonable  expen- 
ces,  if  the  price  could  not  be  agreed  on.  When  the  dia- 
mond arrived,  Count  Panin,  the  Russian  minister,  made 
the  following  offer  to  Shafras.  Besides  the  patent  of 
hereditary  nobility,  which  the  vender  demanded,  he 
was  to  receive  an  annual  pension  of  6000  rubles  during 
life,  500,000  rubles  in  cash  (112,5001.  Sterling),  one- 
fifth  of  which  was  to  be  payable  on  demand,  and  the 
remainder  by  instalments  in  the  course  of  ten  years.  He 
also  claimed  the  order  of  nobility  for  his  brothers,  per- 
sisting so  obstinately  in  his  demands,  that  the  diamond 
was  returned. 

Shafras  was  now  very  much  perplexed.  He  had  in- 
volved himself  in  expences,  was  forced  to  pay  interest 
for  considerable  sums  of  borrowed  money,  and  he  saw  no 
prospect  of  selling  the  jewel  to  advantage.  The  nego- 
ciation  was  recommenced  with  Russia  by  Count  Gre- 
gory Grigorievitsb  Orlof,  afterwards  created  a  prince 
of  the  empire ;  and  the  diamond  was  purchased  for 
450,000  rubles  (105,250!.)  ready  money,  togedier 
with  a  grant  of  Russian  nobility.  We  are  informed  that 
X  20,000  rubles  (27,000!. )f  fell  to  the  share  of  the  ns- 
gociators  for  commission,  interest  and  similar  expences. 
Sbafras  settled  at  Astracan  ^  and  his  riches,  which  by 
inheritance  devolved  to  his  daughters,  have  been  in  a 
great  measure  dissipated  by  the  extravagance  of  bis 
sons-in-law. 

SHAFT  of  a  Columk,  in  Buildings  is  the  body 
tliereof  between  the  base  and  capital  j  so  called  firom 
its  straightness.     See  Architecture. 

Shaft,  in  mining,  is  the  pit  or  hollow  entrance  into 
the  mine.  In  the  tin-mines,  afler  this  is  sunk  al>out  a 
fathom,  they  leave  a  little,  long,  square  place,  which  is 
called  a  shamble • 

Shafts  are  sunle  some  ten,  some  twenty  fathoms  deep 
into  the  earth,  more  or  less.  Of  these  shafts,  there  is 
the  landing  or  working  shaft,  where  they  bring  up  the 
work  or  ore  to  the  surface  \  but  if  it  be  worked  by  a 
horse  engine  or  whim,  it  is  called  a  whim  shaft;  and 
where  the  water  is  drawn  out  of  the  mine,  it  is  indif- 
ferently named  an  engine^shaft^  or  the  rod-shaft.  See 
Mine. 

Shaft.     See  Trochilus,  Orkithologt  Index^ 

SHAFTESBURY,  a  town  of  Dorsetshire  in  Eng. 
land,  in  W.  Long.  2.  20.  N.  Lat.  51.0.  It  stands  on 
a  high  hill,  and  is  built  in  the  form  of  a  bow.  It  eo* 
joys  a  serene  wholesome  air,  and  has  a  fine  prospect.  It 
is  a  good  thoroughfare,  is  governed  by  a  mayor,  and 
sends  two  members  to  parliament.  This  town  is  sup* 
posed  to  have  be«n  built  in  the  8th  century,  and  to  have 
been  enlarged  by  King  Alfred  5  and  had  12  churches,  be- 
sides a  Benedictine  monastery  in  the  time  of  the  Saxons, 
but  has  now  only  three.  St  Edward  the  martyr  was 
buried  here.  It  bad  three  mints  before  the  Conquest, 
and,  in  the  reign  of  Henry  VIII.  was  the  see  of  a  a^€- 
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Shftftetboffy  fn^g^n  bisbop.  It  wiu  incorporated  by  Queen  Elizabeth 
I        and  Cbarlea  il.  and  in  governed  bjf  a  mnyor,  re<;order^ 
Shagreen,  twelve  aldermen,  bailifis,  and  a  common -council.      It 
'        contained  2635  inhabitants  in  1 81 1.  Water  is  so  scarce, 
that  it  used  to   be  supplied   from  Moteomb ;   but   it 
was  obtained  more  commodiously  in  1718,  by  meant 
of  engines,   which  raised  the   water  above  300  feet 
perpendicular,  and  conveyed  it  to  a  large  cistern  ia 
~«he  middle    of  the  town,   from   the   distance  of  two 
miles.      Yet  even  this  is  laid  a^ide,  and  they  have 
dug  several  pits,   in  which   they  preserve  the  rain- 
water j  and  the  poor  get  their  Uving  to  this  day  by 
fetching  it  in  pails  or  on  horses.    It  gives  the  tide  of 
earl  to  the  noble  family  of  Cooper* 

Shaftesbury,  Earl  of,    See  Cooper. 

SHAG.     See  PeliCanus,  Ornitholoot  Index* 

SHAGREEN,  or  Chagreeh,  in  Cormnerce^  a  kind 
of  grained  leather  prepared  of  the  skin  of  a  species 
^f  Squalds,  and  much  used  in  covering  cases,  books, 
&c. 

The  best  is  that  brought  from  Constantinople,  of  a 
'brownish  colour }  the  white  is  the  worst.  It  is  ex'* 
tremely  hard  j  yet,  when  steeped  in  water,  it  becomea 
very  soft  and  pliable^  whence  it  is  of  great  use  among 
case-makers.  It  takes  any  colour  that  is  given  it,  red, 
green,  yellow,  or  blai^.  It  is  frequently  counterfeit* 
cd  by  morocco,  formed  like  shagreen  }  but  this  last  is 
•ilistinguished  by  its  peeling  ofl^  which  the  first  does 
not. 

The  following  is  the  method  of  preparing  shagreen, 
as  it  KB  described  by  Professor  Pallas. 

**  All  kinds  of  horses  or  asses  skins,  which  have  been 
diessed  in  such  a  manner  as  to  appear  grained,  are,  by 
the  Tartars,  called  sawyer^  by  the  Persians  Mgre^  and 
by  the  Tnrks  sagrij  from  which  the  Europeans  have 
made  shagreen^  ot  chagreen.  The  Tartars  who  reside  at 
Astracan,  with  a  few  of  the  Armenians  of  that  city, 
are  the  only  people  in  the  Russian  empire  acquainted 
with  the  art  of  making  shagreen.     Those  who  follow 
.  this  occupation  not  only  gain  considerable  profit  by  the 
sale  of  their  production  to  the  Tartars  of  Cuban,  Astra- 
can,  and  Casan,  who  ornament  with  it  their  Turkey 
leather  boots,  ilippen,  and  other  articles  made  of  lea- 
ther, but  they  derive  considerable  advantage  from  the 
great  sale  '«f  horses  hides,  which  have  undergone  no 
other  process  Oian  that  of  being  scraped  clean,  and  of 
which  several  thousands  are  anuually  exported,  at  the 
^rate  of  from  75  to  85  roubles  per  hundred,  to  Persia, 
where  there  is  a  scarcity  of  such  hides,  and  from  which 
-the  greater  part  of  the  shagreen  manufactured  in  that 
•country  is  prepared.    The  hind  part  only  of  the  hide, 
however,  which  is  cut  out  in  the  form  of  a  orescent, 
about  a  Russian  ell  and  a  half  in  length  across  the  loins, 
and  a  short  ell  in  breadth  along  the  back,  can  properlj 
be  employed  for  shagreen.    The  remaining  part,  as  is 
.proved  by  experience,  is  improper  for  that  purpose,  and 
is  therefore  rejected. 

*'  The  preparation  of  the  skins,  after  being  cut  into 
the  above  form,  is  as  follows  :— They  are  deposited  in 
»  tub  filled  with  pure  water,  and  suflTered  to  remain 
there  or  several  davs,  till  they  are  thoroughly  soaked, 
and  the  hair  has  dropped  off.  They  are  then  taken 
from  the  tub,  one  by  one,  extended  on  boards  placed 
in  an  oblique  direction  against  a  wall,  the  corners  of 
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them,  which  reach  beyond  the  edges  of  the  board,  be- 
ing made  fast,  and  the  hair  with  the  epidermis  is  tbea 
scrap<*d  off  with  a  blunt  iron  M:raper  called  urak*  The 
skins  thus  cleaned  are  again  pot  m  pure  water  to  soak* 
When  all  the  sklnti  have  undergone  this  part  of  the  pro- 
cess, they  are  taken  from  the  water  a  decond  tinse, 
spread  out  one  after  the  other  as  before,  and  the  flesh 
side  KB  scraped  with  the  same  kind  of  instrument.  Tbcj 
are  carefully  cleaned  also  00  the  hair  side,  ao  that  no- 
thing remains  but  the  pore  fibrous  tissue,  which  aervea 
for  making  parchment,  consisting  of  coats  of  white  oie* 
dollary  fibres,  and  which  has  a  resemblaaee  to  a  swine^s 
bladder  softened  in  water. 

*'  After  this  preparation,  the  wot^men  take  a  cer- 
tain kind  of  frames  called  fiihif  made  of  a  straight  aad 
a  semicircular  piece  of  wood,  having  aeariy  the  saiae 
form  as  the  skias.  On  these  the  skins  are  extended  ia 
as  smooth  and  even  a  nsanoer  as  possible  by  meaaa  of 
cords }  and  during  the  operation  of  extendiog  iheai, 
they  are  several  times  hesprinkled  with  water,  that  ne 
part  of  them  may  be  di^,  and  occasion  an  aaeqoal  tea- 
sion.  After  they  have  been  all  extended  on  the  fraaie% 
they  are  again  uobtened,  and  carried  into  the  hooae, 
where  the  fnmm  are  deposited  close  to  each  other  on 
the  floor  with  the  flesh  side  of  the  skin  next  the  mand. 
The  upper  side  is  then  thickly  bestrewed  with  the 
black  exceedingly  smooth  and  hard  seeds  of  a  kind  of 
goose  foot  (cMem>podimmal6i$m)f  which  the  Tartars  call 
aiahuta^  and  which  grows  in  abundance,  to  about  the 
height  of  a  man,  near  the  gardens  and  fimns  on  the 
south  side  of  the  Volga ;  and  that  they  may  make  a 
strong  impression  on  the  skins,^  piece  of  felt  is  spread 
over  them,  and  the  seeds  are  trod  down  with  the  feet, 
by  which  means  they  are  deeply  imprinted  into  the 
soft  skins.  The  frames,  without  shaking  the  seeds,  are 
then  carried  out  iato  the  open  air,  and  placed  in  a  re- 
clining position  against  a  wall  to  dry,  the  side  covered 
with  the  seeds  being  next  the  wall,  in  order  that  it  may 
l>e  sheltered  from  the  sun.  In  this  state  the  skins  must 
be  left  several  days  to  dry  in  the  sun,  until  no  appear- 
ance  of  moisture  is  observed  in  them,  when  they  are  fit 
to  be  taken  from  the  frames.  When  the  impressed  seeds 
are  beat  off  from  the  hair  side,  it  appears  full  of  inden« 
tations  or  inequalities,  and  has  acquired  that  impresaiea 
which  is  to  produce  the  grain  of  the  shagreen,  after  the 
skins  having  been  subjected  to  the  last  smoothing  er 
scraping,  and  have  been  dipped  in  a  ley,  which  will  be 
mentioned  hereafter,  before  they  receive  the  dye. 

**  The  operation  of  smoothing  is  performed  on  an  in- 
clined bench  or  board,  which  is  furnished  with  an  iron 
hook,  and  is  covered  with  thick  felt  of  sheep^s  wool, 
on  which  the  dry  skin  may  gently  rest.     The  skin  is 
suspended  in  the  middle  of  the  bench  or  board  to  its 
iron  hook,  by  means  of  one  of  the  holes  made  in  the 
edge  of  the  skin  for  extending  it  in  its  firame  as  before 
mentioned  ;  and  a  cord,  having  at  its  extremity  a  stone 
or  a  wei^rht,  is  attached  to  each  end  of  the  skin,  to 
keep  it  m  its  position  white  under  the  hands  of  the 
workman.     It  is  then  subjected  to  the  operation  oC 
smoothing  and  scraping  by  means  of  two  different  in- 
struments.    The  first  used  for  this  purpose,  called  by 
the  Tartars  takar,  is  a  piece  of  sharp  iron  bent  likt:  a 
liook,  with  which  the  surface  of  the  shagrt-en  is  pretty 
closely  scraped  to  remove  all  the  projecting  inequalities. 

This 
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Simgreen.  This  operation,  on  account  of  the  corneous  liarduess  of 
the   dry  skin,  is  attended  with  some  difliculty  ^  and 
great  caution  is  at  the  same  time  required  that  too 
much  of  the  impression  of  the  aUtbuta  seed  be  not  de- 
stroyed, Mrhich  might  be  the  case  if  the  iron  were  kept 
too  sharp.  As  the  iron,  however,  is  pretty  blunt,  which 
occasions  inequalities  on  the  shagreen,  this  inconvenience 
must  afterwards  be  remedied  by  means  of  a  sharp  scra- 
ping iron  or  uraky  by  which  the  surface  acquires  %  per- 
fect uniformity,  and  only  faint  impressions  of  tlie  aiabuta 
seed  then  remain,  and  such  as  the  workman  wishes.  Af- 
ter all  these  operations,  the  shagreen  is  again  put  into 
water,  partly  to  make  it  pliable,  and  partly  to  raise  the 
grain.     As  the  seeds  occasion  indentations  on  the  sur- 
face of  the  skin,  the  intermediate  spaces,  by  the  opera- 
tions of  smoothing  and  scraping,  lose  some  part  of  their 
projecting  substance*,   but  the  points  which  have  been 
depressed,  and  which  have  lost  none  of  their  substance, 
now  swell  up  above  the  scraped  parts,  and  thus  form  the 
grain  of  the  shagreen.  To  produce  this  eflftct,  the  skins 
are  left  to  soak  in  water  for  24  hours  \  after  wJiicIi  they 
are  immersed  several  times  in  a  strong  warm  ley,  ob- 
tained, by  boiling,  from  a  strong  alkaline  earth  named 
schora^  which  is  found  in  great  abundance  in  the  neigh- 
bourhood of  Astracan.     When  the  skins  have  been  ta- 
ken from   this  ley,  they  are  piled  up,  while  warm,  on 
each  other,  and  suffered  to  remain  in  that  state  several 
hours  ^   by  which  means  they  swell,  and  become  soft. 
They  are  then  left  24  hours  in  a  moderately  strong 
pickle  of  common  salt,  which  renders  them  exceeding- 
ly white  and  beautiful,  and  6t  for  receiving  any  colour. 
The  colour  most  usual  for  these  skins  is  a  sea-green  \ 
but  old  experienced  workmen  can 'dye  them  blue,  red, 
or  black,  and  even  make  white  shagreen. 

'*  For  the  green  colour  nothing  is  necessary  but  fil- 
ings of  copper  and  sal  ammoniac.     Sal  ammoniac  is  dis- 
solved in  water  till  the  water  is  completely  saturated  ; 
and  the  shagreen  skins,  still  moist,  after  being  taken 
from  the  |)ickle,  are  washed  over  with  the  solution  on 
the  nngrained  flesb  side,  and  when  well  moistened  a 
thick  layer  of  copper  filings  is  strewed  over  them  :    the 
skins  are  then  folded  double,  so  that  the  side  covered 
with  the  filings  is  innermost.     Each  skin  is  then  rolled 
up  in  a  piece  of  felt  ^   the  rolls  are  all  ranged  together 
in  proper  order,  and  they  are  pressed  down  in  an  uni- 
form manner  by  some  heavy  bodies  placed  over  them, 
under  which  they  remain  24  hours.     During  that  pe- 
riod,^  the  solution  of  sal  ammoniac  dissolves  a  quantity 
of  the  cupreous  particles  sufficient  to  penetrate  tbe 
ikin,  and  to  give  it  a  sea-green  colour.     If  the  first  ap- 
plication be  not  sufficient,  the  process  is  repeated  in  the 
same  manner^  after  which  the  skins  are  spread  out  and 
dried. 

"  For  the  blue  dye,  indigo  is  used.  About  two 
pounds  of  it,  reduced  to  a  fine  powder,  are  put  into  a 
kettle  \  cold  water  is  poured  over  it,  and  the  mixture 
19  stirred  round  till  tbe  colour  begins  to  be  dissolved. 
Five  pounds  of  pounded  atakar^  which  is  a  kind  of 
barilla  or  crude  soda,  prepared  by  the  Armeniaris  and 
Calmucs,  is  then  dissolved  in  it,  with  two  pounds  of 
lime  and  a  pound  of  pore  honey,  and  the  whole  is  kept 
«everal  days  in  the  sun,  and  during  that  time  frequent- 
Jy  stirred  round.  The  skins  intended  to  be  dyed  blue 
-must  be  moistened  only  in  the  nitrous  ley  sc/tora,  but 
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the  salt  brine.     When  still  moist,  tiiey  are  folded  up   Shan-rcei. 

and  sewed  together  at  the  edge,  the  flesh  side  being  in  ^       f 

nermo&t,  and  the  shagreened  hair  side  outwards  ;  after 

which  they  are  dipped  three  times  in  the  remains  of  ^a 

exhausted  kettle  of  the  same  dye,  the  superfluous  dye 

being  each  time  expressed  5  and  after  this  process  they 

are  dipped  in  the  fresh  dye  prepared  as  above,  which 

must  not  be  expressed.     The  skins  are  then  hung  up  iii 

the  shade  to  try  ^  after  which  they  are  cleaned  and  pared 

at  th^  edges. 

"  For  black  shagreen,  gall  nuts  and  vitriol  are  em- 
ployed in^the  following  manner  :— The  skins,  moist  from 
the  pickle,  are  thickly  bestrewed  with  finely  pulverized 
gall  nuts.    They  are  then  folded  together,  and  laid  over 
each  other  for  24  horn's.     A  new  ley,  of  bitter  saline 
earth,  or  sc/wra,  is  in  the  mean  time  prepared,  and  pour- 
ed hot  into  small  troughs.     In  this  ley  each  skin  is  se- 
veral times  dipped  ^  after  which  they  are  again  bestrew- 
ed with  pounded  gall  nuts,  and  placed  in  heaps  for  a 
certain  period,  that  the  galls  may  thoroughly  penetrate 
them,   and  they  are  dried  and  beat,  to  free  them  from 
the  dust  of  the  galls.     When  this  is  done,  they  are 
rubbed  over,  on  the  shagreen  side,  with  melted  sheep's 
tallow,  and  exposed  a  little  in  the  sun,  that  they  maj 
imbibe  the  grease.  The  shagreen  makers  are  accustom- 
ed also  to  roll  up  each  skin  separately,  and  to  press  or 
squeeze  it  with  their  hands  against  some  hard  substance, 
in  order  tt)  promote  the  absorption  of  the  tallow.     The 
superfluous  particles  are  removed  by  means  of  a  blunt 
wooden   scraper    (urac) ;   and    when    this  process    is 
finished,  and  the  skins  have  lain  some  time,  a  sufficient 
quantity  of  vitriol  of  iron  is  dissolved  in   water,  with 
which  the  shagreen  is  moistened  on  both  sides,  and  by 
this  operation  it  acquires  a  beautiful  black  dye.     It  is 
then  dressed  at  the  edges,  and  in  other  places  where 
there  are  any  blemishes. 

•'  To  obtain  white  shagreen,  tbe  skins  must  first  be 
moistened  on  the  shagreen  side  with  a  strong  solution 
of  alum.     When  the  skin  has  imbibed  this  liquor,  it  is 
daubed  over  on  both  sides  with  a  paste  made  of  flour, 
which  is  sufiiered  to  dry.     The  paste  is  then  washed  off 
with  alum  water,  and  the  skin  is  placed  in  the  sun  till 
it  is  completely  dry.     As  soon  as  it  is  dry,  it  is  gently 
besmeared  with  pure  melted  sheep's  tallow,  which  it  is 
suffered  to  imbibe  in  the  sun  ^  and  to  promote  the  ef- 
fect, it  is  pressed  and  worked  with  the  hands.     The 
skins  are  then  fastened  in  succession  to  the  before-men- 
tioned bench,  where  warm  water  is  poured  over  them, 
and  the  superfluous  fat  is  scraped  alFwith  a  blont  wood- 
en instrument.     In  the  last  operation  the  warm  water 
is  of  great  service.     In  this  manner  shagreen  perfectly 
white  is  obtained,  and  nothing  remains  but  to  pare  the 
edges  and  dress  it. 

**  But  this  white  shagreen  is  not  intended  so  much 
for  remaining  in  that  state,  as  for  receiving  a  dark  red 
dye  'y  because,  by  tbe  above  previous  process,  the  co- 
lour becomes  much  more  perfect.  The  skins  destined 
for  a  red  colour  most  not  be  immersed  first  in  ley  of 
bitter  salt  earth  {sc/iora),  and  then  in  pickle,  but  after 
they  have  been  whitened,  must  be  left  to  soak  in  tbe 
pickle  for  24  hours.  The  dye  is  prepared  from  cochi- 
neal, which  the  Tartars  call  kirmilz.  About  a  pound 
of  the  dried  herb  tsc/iagann^  which  grows  in  great  abun- 
dance in  the  neighbouihood  of  Astracan,  and  is  a.  ^.vcA. 
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Bht'ovcii  ofuoila  plant  or  kali  (saUola  ericoidet)  (a),  it  boiled  a 
tl  full  hour  in  a  kettle  containing  about  four  common 
pailfuls  of  ivater  >  by  which  means  the  water  acquires  a 
greenibh  colour.  The  herb  is  then  taken  out,  and  about 
half  a  pound  of  pounded  cochineal  is  put  into  the  kettle, 
and  the  liquor  is  left  to  boil  a  full  hour,  care  being  ta- 
ken to  stir  it  that  it  may  not  rna  over.  About  1 5  or 
20  draips  of  a  substance  which  the  dyers  call  iiiter  (or- 
chilla)  is  added,  and  when  the  liquor  has  been  boiled 
for  some  time  longer,  the  kettle  is  removed  from  the 
fire.  The  skins  taken  from  the  pickle  are  then  placed 
over  each  other  in  troughs,  and  the  dye-liquor  is  poor^ 
ed  over  them  four  different  times,  and  rubbed  into  them 
with  the  hands,  th.it  the  colour  may  be  equally  imbibed 
and  difitised.  The  liquor  each  time  is  expressed  ^  after 
which  they  are  fit  for  being  dried.  Skins  prepared  in 
this  manher  are  sold  at  a  much  dearer  rate  than  any  of 
the  other  kinds.'* 

SHAIK  properly  signifies  an  old  man.  In  the  east 
it  is  used  to  denote  a  lord  or  chief,  a  man  of  eminence 
aud  property.     See  ScHiECHS. 

SHAKE,  in  singing.     See  Trill. 
SHAKESPEARE,  or  Shakspeare,  fTtliiam,  the 
prince  of  dramatic  writers,  was  born  at  Stratford  upon 
Avon  in  Warwickshire,    on  the  23d  of  April  1564. 
From  the  register  of  that   town,    it   appears  that  a 
plague  broke  out  there  on  the  30th  of  June  following, 
which  raged  with  great  violence  j  but  fortunately  it 
did  not  reach  the  house  in  which  this  infant  prodigy 
lay.     His  father,  John  Shakespeare,  enjoyed  a  small 
patrimonial  estate,  and  was  a  considerable  dealer  in 
wool  'y  his  mother  was  the  daughter  and  heir  of  Robert 
Arden  of  Wellingcote.     Our  illustrious  poet  being  de- 
signed for  the  business  of  his  father,  received  no  better 
education  than  the  instruction^  which  the  free-school 
of  Stratford  could  afford*     After  applying  some  time 
to  the  study  of  Latin,  be  wns  called  home  to  assist  his 
father,  who  seems  by  some  actident  to  have  been  redu- 
ced in  his  circumstances,     i^efore  arriving  at  the  age 
of  19,  he  married  the  daughter  of  Mr  Hat|)away,  a 
substantial  yeoman  in  the  neighbourhood  of  Stratford. 
This  lady  was  eight  years   older   than  her  husband. 
Having  the  misfortune  to  fall  into  b^d  company,  he 
was  seduced  into  some  profligate  actions,  which  drew 
on  him  a  criminal  prosecution,  and  at  length  forced 
him  to  take  refuge  in  the  capital.     In  concert  with 
his  associates,  he  broke  into  a  park  belonging  to  Sir 
Thomas  Lucy  of  Charlecote,  and  carried  off  some  of 
his  deer.     Every  admirer  of  Shakespeare  will  regret 
that  8uch  a  blemish  should  have  stained  his  character  j 
but,  perhaps,  if  any  thing  can  extenuate  his  guilt,  we 
might  ascribe  it  to  the  opinions  of  the  age,  which,  per- 
haps, as  was  formerly  the  case  in  Scotland,  might  not 
distinguish  the  killing  of  deer  by  any  mark  of  disgrace, 
or  any  charge  of  criminality.     One  thing  at  least  is 
certain,  that  Shakespeare  himself  thought  that  the  pro- 
secution which  Sir  Thomas  raised  against  him  was  car- 
ried on  with  too  great  severity  j  an  opinion  which  he 
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oDold  not  have  entertained  had  this  action  been  at  tliaC  sha^ 
time  viewed  in  the  same  criminal  light  as  it  is  at  present* 
Shakespeare  testified  his  resentment  against  Sir  Thomas, 
by  writing  a  satirical  ballad,  which  exasperated  bim  ao 
much,  that  the  process  was  carried  on  with  redoubled 
violence  *,  and  the  young  poet,  in  order  to  avoid  tbe 
punishment  of  the  law,  was  obliged  to  make  his  escape. 
This  ballad  would  be  considered  as  a  curions  relick,  on 
account  of  its  being  the  first  production  of  Shakespeare  ^ 
it  would  also  be  interesting  to  pemse  a  poem  which  coald 
irritate  the  baronet  to  so  high  a  degree.  Tradition  has 
preserved  the  first  stanza  : 

A  parliamente  member,  a  justice  of  peace. 
At  home  a  poor  scare-crow,  at  London  an  aase* 
.  If  lowsie  is  Lucy,  as  some  volke  miscalls  it. 
Then  Lucy  is  lowsie  whatever  befall  it : 
He  thinks  himself  greate, 
Yet  an  asse  in  his  btate. 
We  allowe  by  his  ears,  but  with  aMes  to  mate. 
If  Lucy  is  lowsie,  as  some  volke  miscalle  it, 
Siiig  lowsie  Lucy  whatever  befall  it. 

If  the  rest  of  tbe  ballad  was  of  a  piece  with  this  stan- 
za, it  might  assist  us  to  form  some  opinion  of  the  irrita- 
bility of  the  baronet,  but  will  enable  us  to  form  no  idea 
of  the  opening  genius  of  Shakespeare. 

Thus  expelled  from  his  native  village,  he  repaired  to 
London,  where  he  was  glad  to  accept  a  subordinate  of- 
fice in  the  theatre.  It  has  been  said  that  be  was  first 
engaged,  while  the  play  was  acting,  in  holding  the  horses 
of  those  who  rode  to  the  theatre  ^  but  this  story  rests 
on  a  slender  foundation.  As  his  name  is  found  print- 
ed among  tJjose  of  the  other  players  before  some  old 
plays,  it  is  probable  that  he  was  some  time  employed 
as  an  actor ',  but  we  are  not  informed  what  characteis 
he  played  ^  we  are  only  tc'  I,  that  the  part  which  be 
acted  best  was  that  of  the  Ghost  in  Hamlet }  and  that 
he  appeared  in  the  character  of  Adam  in  As  you  h'kf 
it.  If  the  names  of  the  actoi^  prefixed  to  Ben  Jonson*s 
play  of  Every  Alan  in  his  Humour  were  arranged  in 
the  same  order  as  the  persons  represented,  which  is  veiy 
probable,  Shakespeare  played  the  part  of  Old  Ksowell. 
vVe  have  reason  therefore  to  suppose,  as  far  as  we  can 
argue  from  these  few  facts,  that  he  generally  represent- 
ed old  men.  See  Malone^s  Chronology,  in  his  edition 
of  Shakespeare. 

But  though  he  was  not  qualified  to  shine  as  an  ac- 
tor, he  was  now  in  the  situation  which  could  most  ef- 
fectually rouse  those  latent  sparks  of  genius  which  af- 
terwards burst  forth  with  so  resplendent  a  flame.  Be- 
ing well  acquainted  with  the  mechanical  business  of  tbe 
theatre  and  the  taste  of  the  times  ^  possessed  of  a  know- 
ledge of  the  characters  of  men  resembling  intuition,  an 
imagination  that  ranged  at  large  through  nature,  se- 
lecting the  grand,  the  sublime,  and  the  beautiful  j  a  ju- 
dicious caution,  that  disposed  him  to  prefer  those  plots 
which  had  already  been  found  to  please ;  an  uncommon 

fluency 


(a)  The  beautiful  red  Turkey  leather  is  dyed  with  cochineal  prepared  in  the  same  manner.  Professor  Gme- 
lin  junior,  in  the  second  part  of  his  Travels  through  Russia,  explains  the  herb  tschagann  by  artemisia  annua^ 
having  doubtless  been  deceived  by  the  appearance  the  plant  acquires  after  it  has  been  dried.  Besides,  this  ar» 
iemisia  b  found  only  in  the  middle  of  Siberia,  and  never  on  the  west  side  of  ihc  Irtisch. 
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flaency  and  force  of  expression^  be  was  qualified  at  once 
to  eclipse  all  who  bad  gone  before  him. 

Notwithstanding  the  unrivalled  genius  of  Shake- 
Bpeare,  most  of  his  plots  were  the  invention  of  others  y 
which,  however,  he  certainly  much  improved,  if  he  did 
not  entirely  new-model.  We  are  assured,  that  prior  to 
the  theatrical  compositions  of  Shakespeare,  dramatic 
pieces  were  written  on  the  following  subjects,  viz.  King 
John,  King  Richard  II.  and  III.  King  Henry  iV. 
and  V.  King  Henry  VIII.  King  Lear,  Antony  and 
Cleopatra,  Measure  for  Measure,  the  Merchant  of 
Venice,  the  Taming  of  «  Shrew,  and  the  Comedy  of 
Errors. 

Among  his  patrons,  the  earl  of  Southampton  is  par- 
ticularly honoured  by  hun,  in  the  dedication  of  two 
poems,  Venus  and  Adonis,  and  Lucrece  j  in  the  latter 
especially,  he  expressed  himself  in  such  terms  as  gives 
countenance  to  what  is  related  of  that  patron's  di- 
stinguished generosity  to  him.  In  the  beginning  of 
King  James  I.'s  reign  (if  not  sooner)  he  was  one  of 
the  principal  managers  of  the  plajhoose,  and  conti- 
nued in  it  several  years  afterwards }  till,  having  ac- 
quired such  a  fortune  as  satisfied  his  moderate  wishes 
and  views  in  life,  he  quitted  the  stage,  and  all  other 
business,  and  passed  the  remainder  of  his  time  in  an  ho- 
nourable ease,  at  his  native  town  of  Stratford,  where  he 
lived  in  a  handsome  house  of  his  own  purchasing,  to 
which  he  gave  the  nkme  of  New  Place ;  and  he  had 
the  good  fortune  to  save  it  from  the  flames  in  the  di*ead- 
ful  fire  that  consumed  the  greatest  part  of  the  town  in 
1614. 

In  the  beginning  of  the  year  1616,  he  made  his 
will,  wherein  he  testified  his  respect  to  his  quondam 
partners  in  the  theatre :  he  appointed  bis  youngest 
daughter,  jointly  with  her  husband,  his  executors,  and 
bequeathed  to  them  the  best  p^rt  of  his  estate,  which 
they  came  into  the  possession  of  not  long  after.  He 
died  on  the  23d  of  April  following,  being  the  53d  year 
of  his  age }  and  was  interred  among  his  ancestors  on 
the  north  side  of  the  chancel,  in  the  great  church  of 
Stratford,  where  there  is  a  handsome  monument  erected 
for  him,  inscribed  with  the  following  elegiac  distich  in 
Latin  : 

Judicio  Pylium^  gento  Socratem,  arte  Marojiem^ 
Terra  tegi\  Popiilus  mctret^  Olympus  habet. 

In  the  year  1 740,  another  vefy  noble  one  was  raised  to 
his  memory,  at  the  public  ex  pence,  in  Westminster  ab- 
bey \  an  ample  contribution  for  this  purpose  being  made 
upon  exhibiting  his  tragedy  of  Julius  Caesar,  at  the 
theatre-royal  in  Drury-Lane,  April  28th  1738. 

Nor  must  we  omit  mentioning  another  testimony  of 
the  veneration  paid  to  his  manes  by  the  public  in  gene- 
ral, which  is,  that  a  mulberry  tree  planted  upon  his 
estate  by  the  bands  of  this  revered  bard,  was  cut  down 
not  many  years  ago  \  aud  the  wood  being  converted  to 
aeveral  domestic  uses,  was  all  eagerly  bought  at  a  high 
price,  and  each  single  piece  treasured  up  by  its  purchaser 
as  a  precious  memorial  of  the  planter. 

The  character  of  Shakespeare  as  a  dramatic  writer 
has  been  often  drawn,  but  perhaps  never  with  more  ac- 
curacy than  by  the  pen  of  Dr  Johnson :  "  Shakespeare 
(says  he)  is  above  all  writers,  at  least  above  all  modern 
writers,  the  poet  of  nature  ^  the  poet  that  holds  up  to 
his  readers  a  faithful  mirror  of  noanners  and  of  life. 
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His  characters  are  not  modified  by  the  customs  of  par-  siiake- 
ticular  places,  unpractised  by  the  rest  of  the  world  ^  by  s|>earc. 
the  peculiarities  of  studies  or  professions,  which  can 
operate  but  upon  small  numbers  ^  or  by  the  accidents 
of  transient  fashions  or  temporary  opinions:  they  are  the 
genuine  progeny  of  common  , humanity,  such  as  the 
world  will  always  supply,  and  observation  will  always 
find.  His  persons  act  and  speak  by  the  influence  of 
those  general  passions  and  principles  by  which  all  minds 
are  agitated,  and  the  whole  system  of  life  is  continued 
in  motion.  In  the  writings  of  other  poets,  a  character 
is  too  often  an  individual  }  in  those  of  Shakespeare,  it  is 
commonly  a  species^ 

'*  It  is  from  this  wide  extension  of  design  that  so 
much  instruction  is  derived.  It  is  this  which  fills  the 
plays  of  Shakespeare  with  practical  axioms  and  domes- 
tic wisdom.  It  was  said  of  Euripides,  that  every  verse 
was  a  precept  J  and  it  may  be  said  of  Shakespeare,  that 
from  bis  works  may  be  collected  a  system  of  civil  and 
economical  prudence.  Yet  his  real  power  is  not  showR 
in  the  splendour  of  particular  passages,  but  by  the  pro-  • 
gress  of  his  fable,  and  the  tenor  of  his  dialogue  j  and  he 
that  tries  to  recommend  him  by  select  quotations,  will 
succeed  like  the  pedant  in  Hierocles,  who,  when  be  of- 
fered his  house  to  sale,  carried  a  brick  in  his  pocket  as  a 
specimen. 

'*  Upon  every  other  stage  the  universal  agent  is  love, 
by  whose  power  all  good  and  evil  is  distributed,  and 
every  action  quickened  or  retarded.  But  love  is  only 
one  of  many  passions  \  and  as  it  has  no  great  influence 
upon  the  sum  of  life,  it  has  little  operation  in  the  dra- 
mas of  a  poet,  who  caught  his  ideas  from  the  living 
world,  and  exhibited  only  what  he  saw  before  him.  He 
knew  that  any  other  passion,  as  it  was  regular  or  exor- 
bitant, was  a  cause  of  happiness  or  calamity. 

'*  Characters  thus  ample  and  general  were  not  easily 
discriminated  and  preserved ;  yet  perhaps  no  poet  ever 
kept  bis  personages  more  distinct  from  each  other. 

'*  Other  dramatists  can  only  gain  attention  by  hyper- 
bolical or  aggravated  characters,  by  fabulous  and  unex- 
ampled excellence  or  depravity,  as  the  writers  of  barp 
barous  romances  invigorated  the  reader  by  a  giant  and 
a  dwarf  ^  and  he  that  should  form  his  expectations  of 
human  affairs  from  the  play,  or  from  the  tale,  would 
be  equally  deceived.  Shakespeare  has  no  heroes,  his 
scenes  are  occupied  only  by  men,  who  act  and  speak  as 
the  reader  thinks  that  he  should  himself  have  spoken 
or  acted  on  the  same  occasion  :  Even  where  the  agency 
is  supeiiiatural,  the  dialogue  is  level  with  life.  Other 
writers  disguise  the  most  natural  passions  and  most  fre- 
quent incidents  ^  so  that  he  who  contemplates  them  in 
the  book  will  not  know  them  in  the  world :  Shake- 
speare approximates  the  remote,  and  familiarizes  the 
wonderful  ^  the  event  which  he  represents  will  not  hap- 
pen, but  if  it  were  possible,  its  effects  would  probably 
be  such  as  he  has  assigned  j  and  it  may  be  said,  that  he 
has  nut  only  shown  human  nature  as  it  acts  in  real  exi- 
gencies, but  as  it  would  be  found  in  trials  to  which  it 
cannot  be  exposed. 

"  This  therefore  is  the  praise  of  Shakespeare,  that 
his  drama  is  the  mirror  of  life  ;  that  he  who  has  mazed 
his  imagination,  in  following  the  phantoms  which  other 
writers  raise  up  before  him,  may  here  be  cured  of  his 
delirious  ecstasies,  by  reading  human  sentiments  la  k^- 
man  language ;  b^  «cetA%  Ktofoi^VxOQL^.^TCKAN.'CDK^^'^^'- 
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STiakc-    mate  tlie  transactions  of  the  world,  and  a  confessor  pre- 

|>care.     diet  the  progrcKs  of  the  passions." 

The  learning  of  Shakespeare  has  frequently  heen  a 
subject  of  inquiry.  Tliat  he  possessed  much  classical 
knowledge  does  not  appear,  jet  he  was  certainly  ac- 
quainted with  the  Latin  poets,  particolarly  with  Te- 
rence, as  Colman  has  justly  remarked,  which  appears 
from  his  using  the  word  thrasonical.  Nor  was  he  un- 
acquainted with  French  and  Italian.  We  are  indeed 
told,  that  the  passages  in  which  these  languages  occur 
might  be  impertinent  additions  of  the  players  ;  but 
]s  it  probable,  that  any  of  the  players  so  far  surpassed 
Shakespeare  ? 

That  much  knowledge  is  scattered  over  his  works  is 
very  justly  observed  by  Pope ,  hnt  it  is  often  such 
knowledge  as  books  did  not  supply.  "  There  ih,  how- 
ever, proof  enough  (says  Dr  Johnson)  that  he  Was  a 
very  diligent  reader  'y  nor  was  our  language  then  so  in- 
digent of  book«,  but  that  he  might  very  liberally  indulge 
Lis  curiosity  without  excursion  into  foreign  literature. 
Many  of  the  Roman  authors  were  translated,  and  some 
of  the  Creek  *,  the  Reformation  had  filled  the  kingdom 
with  theological  learning  \  most  of  the  topics  of  human 
disquisition  had  found  English  writers  ^  and  poetry  had 
been  cultivated,  not  only  with  diligence,  but  success. 
This  was  a  stock  of  knowledge  sufficient  for  a  mind  so 
capable  of  appropriating  and  improving  it.*' 

The  works  of  Shakespeare  consist  of  35  dramatic 

Sieces.  The  following'is  the  chronological  order  which 
fr  Malone  has  endeavoured  to  establish,  after  a  minute 
investigation,  in  which  he  has  in  general  been  success- 
ful : 


33.  Oihello 

34.  The  Tempest 

35.  Twelfth  Night 


J6lt  Shd 
1612  H^^f^ 
1614 


I. 

5. 

3- 

4- 

5- 
6. 

7- 
8. 

9- 

20. 

12. 

14. 

]6. 

18. 
19. 

20. 

2U 
22. 

24. 

26. 

27- 
28. 

29. 

30- 

31- 

32- 


First  Part  of  King  Henry  VI. 

Second  Part  of  King  Henry  VI. 

Third  Part  of  King  Henry  VI. 

A  Midsummer  Night's  Dream 

Comedy  of  Errors  - 

Taming  of  the  Shrew 

Love's  Labour  Lost 

Two  Gentlemen  of  Verona 

Romeo  and  Juliet 

Hamlet 

King  John 

King  Richard  II. 

King  Richard  III. 

First  Part  of  King  Henry  IV. 

Second  Part  of  King  Henry  IV. 

The  Merchant  of  Venice 

All's  Well  that  Ends  Well 

King  Henry  V. 

Much  Ado  about  Nothing 

As  you  like  it  -  - 

Merry  Wives  of  Windsor 

King  Henry  VIII, 

Troilus  and  Cressida 

Measure  for  Measure 

The  Winter's  Talc 

King  Lear 

Cymbelline 

Macbeth 

Julius  Caesar  -  • 

Antony  and  Cleopatra 

Timon  of  Athens 

Coriolanus  -  • 


X589 

1591 
159a 

»593 

1594 

1594 

'595 

J  595 
IJ96 

J  59^ 

J  597 

^597 

^597 

1598 
1598 

1598 

>599 
1600 

1600 

1601 

1601 

1602 

1603 

1604 

1605 

1605 

1606 

1607 

1608 

1609 

1610 


The  first  three  of  these,  Mr  Malone  thinks,  there  i« 
very  strong  reason  to  believe  are  not  the  origioal  pro- 
ductions ot  Shakespeare  ;  but  that  be  (probably  altered 
them,  and  added  some  new  scenes. 

In  the  first  folio  edition  in  1623,  these  plays  were  en* 
titled  "  Mr  William  Shakespeart:'^  Comedies,  Hi^torie^ 
and  Tragedies."    They  have  been  published  by  various 
editors.     The  first  folio  edition  by  Isaac  Ja^gard  and 
Edward  Blount;  the  second,  folio,   1632,  by  Thomas 
Cotes  for  Robert  Allot  *,  the  third,  1664,   ^^^  ^*  ^-  9 
the  fourth,  1685,  for  H.  Herringman,  E.  Brewster, 
and  R.  Bent  ley  <     Rowe  published  an  8vo  edition  in 
1709,  in  7  vols,  and  m  i2mo  edition  in  17 14,  in  9  vols  } 
for  which  be  received  36I.  los.     Pope  published  a  4to 
edition  in  1725,  in  6  vols,  and  a  i2mo  in  1728,  in 
10  vols  ^  for  which  he  was  paid  2171.  12.     Theobald 
gave  a  new  edition  in  8to  in  1733*  in  7  vols,  another 
in  1 2mo  in  1 740,  in  8  vols ;  and  received  for  bis  la- 
bour 65  2I.  I  OS.    Sir  Thomas  Hanmer  published  an  edi- 
tion in   1744,  in  6  vols  4to.       Dr  W'arburton^s  8vo 
edition  came  out  in  17479  in  8  vols  ^  for  which  lie  was 
p:iid  560!.    The  editions  published  since  that  time,  are 
Dr  Johnson's  in  1765,  in  8  vols  8vo.     Steveos^s  in 
1766,  in  4  vols  8vo.     Capell's  in  1768,  in   10  vols, 
crown  8vo  J  for  this  the  author  was  paid  300I.     A  se- 
cond edition  of  Hanmer's  in  177I9  6  vols.     Johnson's 
and  Stevens's  in  1773*  in  10  vols  8vo  ;  a  second  edi- 
tion in  1778  ;  a  third  by  Reed  in  1785  >  and  Malone's 
crown  8vo  edition  in  1789,  in  10  vols. 

The  most  authentic  of  the  old  editions  is  that  of 
1623.  *'  At  la*>t  (says  Dr  Johnson)  an  edition  was 
undertaken  by  Rowe  ^  pot  because  a  poet  was  to  be 
published  by  a  poet,  for  Rowe  seems  to  have  thought 
very  little  on  correction  or  explanation,  but  that  our 
author's  works  might  appear  like  those  of  his  fraterni- 
ty, with  the  appendages  of  a  life  and  recommendatory 
preface.  Rowe  has  been  clamorously  blamed  for  not 
performing  what  he  did  not  undertake  j  and  it  is  time 
that  justice  be  done  him,  by  confessing,  that  though  he 
seems  to  have  had  no  thought  of  corruption  beyond  the 
printer's  errors,  yet  he  has  made  many  emendations,  if 
they  were  not  made  before,  which  his  successors  liave 
received  without  acknowledgment,  and  which,  if  they 
had  produced  them,  would  have  filled  pages  with  cen- 
sures of  the  stupidity  by  which  the  faults  were  com- 
mitted, with  displays  of  the  absurdities  which  they  in- 
volved, with  ostentatious  expositions  of  the  new  read- 
ing, and  self-congratulations  on  the  happiness  of  disco- 
vering it." 

The  nation  had  been  for  many  years  content  enoogh 
with  Mr  Rowe's  performance,  when  Mr  Pope  made 
them  acquainted  with  the  true  state  of  Shakespeare's 
text,  showed  that  it  was  extremely  corrupt,  and  gave 
reason  to  hope  that  there  were  means  of  reforming  it. 
Mr  Pope's  edition,  however,  he  observes,  fell  below  his 
own  expectations  \  and  he  was  so  much  oflended,  when 
he  was  found  to  have  left  any  thing  for  others  to  do, 
that  he  passed  the  latter  part  of  his  life  in  a  state  of 
hostility  with  verbal  criticism. 

The  only  task,  in  the  opinion  of  Mr  Malone,  for 
which  Pope  was  eminently  and  indisputably  qualified, 

was 
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itas  io  mark  the  faults  anH  beauties  of  hi3  antlior.— 
AVhen  he  iincleitook  the  oflicc  of  a  commentator,  every 
anomaly  of  language,  and  every  expression  that  vas  cur- 
rently in  use,  were  considered  as  errors  or  corruptions, 
and  the  text  was  altered  or  amended,  as  it  was  called,  at 
pleasure.  Pope  is  openly  charged  with  heing  one  of  the 
great  corrupters  of  Shakespeare's  text. 

Pope  was  succeeded  by  Theobald,  who  collated  ther 
ancient  copies,  and  rectified  many  errors.  He  was, 
however,  a  man  of  narrow  comprehension  and  of  little 
learning,  and  what  is  worse,  in  his  reports  of  copies  and 
editions,  he  is  not  to  be  trusted  without  examination. 
From  the  liberties  taken  by  Pope,  the  edition  of  Theo- 
bald was  justly  preferred,  because  he  professed  to  adhere 
to  the  ancient  copies  more  strictly,  and  illustrated  a  few 
passages  by  extracts  from  the  writers  of  our  pout's 
age.  Still,  however,  he  was  a  considerable  innovator  ^ 
and  while  a  few  arbitrary  changes  made  by  Pope  were 
detected,  innumerable  sophistications  were  silently  a- 
dopted. 

Sir  Thomas  Hanmer,  who  comes  next,  was  a  man  of 
critical  abilities,  and  of  extensive  learning.  His  correc- 
tions are  commonly  just,  but  sometimes  capricious.  He^ 
IS  censurable,  too,  for  receiving  without  examination  al- 
most all  the  innovations  of  Pope. 

The  original  and  predominant  error  of  Warburton's 
commentary  is  acquiescence  in  his  first  thoughts  ',  that 
precipitation  which  is  produced  by  consciousness  of 
quick  discernment;  and  that  confidence  which  presumes 
to  do,  by  surveying  the  surface,  what  labour  only  can 
perform  by  penetrating  to  the  bottom*  His  notes  ex-' 
hibit  sometimes  perverse  iuterpretations,  and  sometimes 
improbable  conjectures;  he  at  one  time  gives  the  author 
more  profundity  of  meaning  than  the  sentence  admits, 
and  at  another  discovers  absurdities  where  the  sense  is 
plain  to  every  other  reader.  But  his  emendations  are 
likewise  often  happy  and  just;  and  his  interpretation  of 
obscure  passages  learned  and  sagacious. 

It  has  indeed  been  said  by  his  defenders,  that  his  great 
object  was  to  display  his  own  learning;  and  certainly  in 
apite  of  the  clamour  raised  against  him  for  substituting  his 
own  chimerical  conceits  instead  of  the  genoipc  text  of 
Shakespeare,  his  work  increased  his  reputation.  But  as 
it  is  of  little  value  as  a  commentary  on  Shakespeare, 
since  Warburton  is  now  gone,  his  work  will  probably 
soon  sink  into  oblivion. 

In  1765  Dr  Johnson's  edition,  which  had  long  been 
impatiently  expected,  was  given  to  the  public.  His  vi-* 
porous  and  comprehensive  understanding  threw  more 
light  on  this  author  than  all  his  predecessors  had  done. 
The  character  which  he  gave  of  each  play  is  generally 
just.  His  refutation  of  the  false  glosses  of  Theobald  and 
Warburton,  and  his  numerous  explications  of  involved 
and  difficult  passages,  entitle  him  to  the  gratitude  of 
every  admirer  of  Shakespeare. 

The  last  editor  is  Mr  Malonc,  who  was  eight  years 
employed  in  preparing  his  edition.  By  collating  the 
roost  authentic  copies,  he  has  been  careful  to  purify  the 
text.  He  has  been  so  industrious,  in  order  to  discover 
the  meaning  of  the  author,  that  he  has  ransacked  many 
volumes,  and  trusts  that,  besides  his  additional  illustra- 
tions, not  a  single  valuable  explication  of  any  obscure 
passage  in  these  plays  has  ever  appeared,  which  he  has 
not  inserted  in  his  edition.  He  i*ejects  Titus  Andro- 
nicuS|  as  well  as  the  three  plays  formerly  mentioned^  as 
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not  bsiojT  the  authentic  production  of  Shakespeare.  To     Shakc- 

the  whole  he  has  added  an  appendix,  and  a  copious  glos-     *p*^Mre 

enry. — Of  this  workalesscxnensiveedition  has  been  pub-  01    '* 
i.  ,■'   ,  .  ,  .        1  .   I     1  I  •    .      1  Shamans, 

lished  in  7  vols  i2nio,  in  which  the  general  introductory  » 

observations  prtlixed  to  thediflcrcnt  plays  arc  preserved, 
and  the  numerous  notes  abridged. 

This  judicious  commentator  has  certainly  done  more 
for  the  elucidation  and  correction  of  Shakespeare  than  all 
%vho  came  before  him,  and  has  followed  with  indefati- 
gable patience  the  only  road  which  a  commentator  of 
Shakespeare  ought  to  observe. 

Within  50  years  after  our  poet's  death,  Dryden  says 
that  he  was  become  '*  a  little  obsolete  -,"  and  in  the  be- 
ginning of  the  1 8th  century  Lord  Shaftesbury  complains 
of  his  rude  unpolished  style,  and  bis  antiquated  phrase 
and  wit.  These  complaints  were  owing  to  the  great  re- 
volution which  the  English  language  has  undergone,  and 
to  the  want  of  an  enlightened  commentator.  Theso 
complaints  are  now  removed,  for  an  enlightened  com« 
mentator  has  been  found  in  Mr  Malone. 

We  have  only  farther  to  add,  that  in  the  year  1790 
a  copious  index  to  the  remarkable  passages  and  words 
in  the  plays  of  Shakespeare  was  published  by  the  Re- 
verend Mr  Ayscough  ;  a  gentleman  to  whom  the  lite- 
rary world  is  much  indebted  for  several  very  valuable 
keys  of  knowledge.     In  fine,  the  admirers  of  Shake- 
speare are  now,  by  the  labours  of  several  eminent  men, 
furnished  with  every  help  that  can  enable  them  to  under- 
stand the  sense  and  to  taste  the  beauties  of  this  illustri- 
ous poet.     See  Drama,  Supplement. 
SHAKLES.     See  Shackles. 
SHALE,  in   Mineralogy ^  a  kind  of  ScHlSTUS,   of 
a  black  colour  and  slaty  structure,  or  a  clay  hardened 
into  a  stony  consistence,  and  so  much  impregnated  with 
bitumen  that  it  becomes  somewhat  like  a  coal.     The 
acid  emitted  from  shale^  during  its  calcination,  uniting 
itself  to  the  argillaceous  earth  of  the  shale,  forms  alum. 
About  120  tons  of  calcined  shale  will  make  one  ton 
of  alum.     The  shale,  after  being  calcined,  is  steeped 
in  water,  by  which  means  the  alum,  which  is  formed 
during  the  calcination  of  the  shale,  is  dissolved  :  this 
dissolved  alum  undergoes  various  operations  before  it 
is  formed  int6  the  alum  of  the  shops.     Watson's  Che- 
mical Essays,  vol.  ii.  p.  3 1 5.     See  Alum,  Chemistry 
Index. 

This  kind  of  slate  forms  large  strata  in  Derbyshire  ; 
and  that  which  lies  near  the  surface  of  the  earth  is  of  a 
softer  and  more  shivery  textnre  than  that  which  lies 
deeper.  It  is  also  found  in  large  strata,  generally  above 
the  coal,  in  most  coal  counties  of  this  kingom. 

SHALLOP,  Shalloop,  or  Sloop,  is  a  small  light 
vessel,  with  only  a  small  main-mast  and  fore-mast,  and 
lug-sails,  to  haul  up,  and  let  down  on  occasion. — Shal- 
lops are  commonly  good  sailers,  and  are  therefore  often 
used  as  tenders  upon  men  of  war. 

SHALLOT,  or  Eschalot.  See  Allium,  Bota- 
ny-and  Gardening  Index. 

SHAMANS  ant  wizards  or  conjurers,  in  high  re- 
pute among  several  idolatrous  nations  inhabiting  dif- 
ferent parts  of  liussia.  By  their  enchantments  they 
pretend  to  cure  diseases,  to  divert  misfortunes,  and  to 
foretel  futurity.  They  are  great  observers  of  dreams, 
by  the  interpretation  of  which  they  judge  of  their  good 
or  bad  fortune.  They  pretend  likewise  to  chiroma.wi."s  ^ 
and  to  foretel  a  m^u'u  ^qq^  w  \i\.  ^w5i^^"Si^Vj  Siift,\\\3«.^  ^\ 
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ShaiHBBfl   his  hand.     By  these  and  such  like  means  they  have  a 
II        very  great  asoendancy  over  the  understandings,  and  a 
Shamoii.  great  influence  on  the  conduct,  of  those  people. 

'  SHAMBLES,  among  miners,  a  sort  of  niches  or 
landing  places,  left  at  such  distances  in  the  adits  of  the 
mines,  that  the  shovel-men  may  conveniently  throw  up 
the  ore  from  shamble  to  shamble,  till  it  comes  to  the  top 
of  the  mine. 

SHAMOIS,  Chamois,  or  Shammy,  a  kind  of  lea- 
ther, either  dressed  in  oil  or  tanned,  much  esteemed  for 
Its  softness,  pliancy,  &c.  It  is  prepared  from  the  skin 
of  the  chamois,  or  sbamois,  a  kind  of  rupicapra,  or  wild 
goat,  called  also  isard,  inhabiting  the  mountains  of  Dau- 
phiny.  Savoy,  Piedmont,  and  the  Pyrenees.  Besides 
the  softness  and  warmth  of  the  leather,  it  has  the  facul- 
ty of  bearing  soap  without  damage ;  which  renders  it 
very  useful  on  many  accounts. 

in  France,  &c.  some  wear  the  skin  raw,  without  any 
preparation.  Shammy  leather  is  used  for  the  purifying  of 
mercury,  which  is  done  by  passing  it  through  the  pores  of 
this  skin,  which  are  very  close.  The  true  chamois  lea- 
ther' is  counterfeited  with  common  goat,  kid,  and  even 
with  sheep  skins,  the  practice  of  which  makes  a  particu- 
lar profession,  called  by  the  French  cAamoisure,  The 
last  though  the  least  esteemed,  is  yet  so  popular,  and 
such  vast  quantities  of  it  are  prepared,  especially  about 
Orleans^  Marseilles,,  and  Tholouse,  that  it  may  be  pro- 
per to  give  the  method  of  preparation* 

Manner  of  shamoising^  or  of  preparing  sheep^  goat^ 
or  ktd  skins  in  oil^  in  imitation  of  skammy,^^The  skins, 
being  washed,  drained,  and  smeared  over  with  quick- 
lime on  the  fleshy  side,  are  folded  in  two  lengthwise, 
the  wool  outwards,  and  laid  in  heaps,  and  so  left  to  fer- 
ment eight  days,  or,  if  they  had  been  left  to  dry  after 
flaying,  then  fifteen  days. 

Then  they  are  washed  out,  drained,  and  half  dried  ; 
laid  on  a  wooden  leg,  or  horse,  the  wool  stripped  off  with 
a  round  staff  for  that  purpose,  and  laid  in  a  weak  pit, 
the  lime  whereof  had-  been  used  before,  and  has  lost  the 
greatest  part  of  its  force. 

After  24  hours  they  are  taken  out,  and  left  to  drain 
24  more  ^  they  are  then  put  in  another  stronger  pit. 
This  done,  they  are  taken  out,  drained,  and  put  in 
again,  by  turns  j  which  begins  to  dispose  them  to  take 
oil ;  and  this  practice  they  continue  for  six  weeks  in 
summer,  or  three  months  in  winter  :  at  the  end  where- 
of they  are  washed  out,  laid  on  the  wooden  leg,  and  the 
surface  of  the  skin  on  the  wool  side  peeled  off,  to  render 
them  the  softer  ^  then  made  into  parcels,  steeped  a  night 
in  the  river,  in  winter  more,  stretched  six  or  seven  over 
one  another  on  the  wooden  leg,  and  the  knife  passed 
strongly  on  the  fleshy  side,  to  take  off  any  thing  super- 
fluous, and  render  the  skin  smooth.  Then  they  are 
steeped  as  before,  in  the  river,  and  the  same  operation 
is  repeated  on  the  wool  side  ^  they  are  then  thrown  into 
a  tub  of  water,  with  bran  in  it,  which  is  brewed  among 
the  skins  till  the  greatest  part  sticks  to  them,  and  then 
separated  into  distinct  tubs,  till  they  swell,  and  rise  of 
themselves  above  the  i^ter.  By  this  means  the  re- 
mains of  the  lime  are  cleared  out  j  they  are  then  wrung 
out,  hung  up  to  dry  on  ropes,  and  sent  to  the  mill,  with 
the  quantity  of  oil  necessary  to  scour  them  :  the  best  oil 
is  that  of  stock-fish.  Here  they  are  first  thrown  in 
bnndles  into  the  river  for  12  hours,  then  laid  in  the 
milUtrough,  and  fulled  without  oil  till  they  be  wellsoft- 
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ened  j  then  oiled  with  the  hand,  onn  lyy  one,  ft&d  tlmt   skaw 
formed  into  parcels  of  four  skins  each  }  which  are  mill-       | 
ed  and  dried  on  chords  a  second  time  }  then  m  third  j  and 
then  oiled  again,  and  dried.     This  process  is  repeated 
as  often  as  necessity  requires }  when  done,  if  there  be 
any  moisture  remaining,  they  are  dried  in  a  stove,  and 
made  up  into  parcels  wrapped  up  in  wool  ^  after  aome 
time  they  are  opened  to  the  air,  but  wrapped  up  again 
as  before,  till  such  time  as  the  oil  seems  to  have  lost  all 
its  force,  which  it  ordinarily  does  in  24  hours.     The 
skins  are  then  returned  from  the  mill  to  the  chamoiser 
to  be  scoui^ed  ;  which  is  done  by  putting  them  in  a  Jizi- 
vinm  of  wood  ashes,  working  and  beating  them  in  it  with 
poles,  and  leaving  them  to  steep  till  the  ley  hath  had 
its  effect ;  then  they  are  wrong  out,  steeped  in  another 
lixivium,  wrung  again  ^  and  thus  is  repeated  till  all  the 
grease  and  oil  be  purged  out.    When  this  is  done,  they 
are  half  dried,  and  passed  over  a  sharp-edged  iron  instru- 
ment,  placed  perpendicular  in  a  block,  which   openie, 
softens,  and  makes  them  gentle.     Lastly,  they  are  tho- 
roughly dried,  and  passed  over  the  same  instrument 
again  *,  which  finishes  the  preparation,  and  leaves  them 
in  the  form  of  shammy. 

Kid  and  goat  skins  are  sharooised  in  the  same  maimer 
as  those  of  sheep,  excepting  that  the  hair  is  taken  off 
without  the  use  of  any  lime  ^  and  that  when  brought 
from  the  mill  they  undergo  a  particular  preparation 
called  ramaiiingf  the  most  delicate  and  difficult  of  all  the 
others.  It  consists  in  this,  that,  as  soon  as  brought  from 
the  mill  they  are  steeped  in  a  fit  lixivium,  taken  out, 
stretched  on  a  round  wooden  leg,  and  the  hair  is  scraped 
off  with  the  knife  ^  this  makes  them  smooth,  and  in 
working  to  cast  a  kind  of  ttks  knap.  The  difficulty  is 
in  scraping  them  evenly. 

SHANK,  or  SuANK-Painter^  in  a  ship,  is  a  short 
chain  fastened  under  the  fsremast  shrouds,  by  a  b<»lt,  to 
the  ships  sides,  having  at  the  other  end  a  rope  fastened 
to  it.  On  this  shank-painter  the  whole  weight  of  the 
aft  part  of  the  anchor  rests,  when  it  lies  by  the  ship's  side. 
The  rope  by  which  it  is  hauled  up,  is  made  fast  about  a 
timber-head. 

Shank,  in  the  manege,  that  part  of  a  horsed  fore-leg 
which  lies  between  the  knee  and  the  fetlock. 

SHANKER,  or  Chancr£,  in  Medicine^  a  malignant 
ulcer,  usually  occasioned  by  some  venereal  disorder.  See 
Medicine,  N°  350. 

SHANNON,  the  largest  river  in  Ireland,  and  one 
of  the  finest  in  the  British  dominions,  not  only  on 
account  of  its  rolling  200  miles,  but  also  of  its  gt^at 
depth  in  most  places,  and  the  gentleness  of  its  cum:nt, 
by  which  it  might  be  made  exceedingly  serviceable  to 
the  improvement  of  the  country,  the  communication  of 
its  inhabitants,  and  consequently  the  promoting  of  inland 
trade,  through  the  greatest  part  of  its  long  course. 
But  the  peculiar  prerogative  of  the  Shannon  is  its  situ« 
ation,  running  from  north  to  south,  and  separating  the 
province  of  Connaught  from  Leinster  and  Monster,  and 
of  consequence  dividing  the  greatest  part  of  Ireland  in- 
to what  lies  on  the  east  and  that  on  the  west  of  the  ri- 
ver \  watering  in  its  passage  the  valuable  coonty  of 
Leitrim,  the  plentiful  shire  of  Roscommon,  the  fruitful 
county  of  Galway,  and  the  pleasant  county  of  Claie  } 
^the  small  but  fine  shire  of  Longford,  the  Kiog^a  coon- 
ty, and  fertile  county  of  Meath  in  Leinater,  the  popn* 
lous  county  of  Tipperary,  the  spacious  shirs  of  Limso 

rick. 
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feannon  rick,  and  tbe  rough  but  pleasant  coHtity  of  Kerry  in 
Munster^  visiting  lo  counties  in  its  passage,  anxl  having 
on  its  banks  the  following  remarkable  places,  viz.  Lei- 
trim,  Jamestown,  Lanesborough,  Athlonc,  Clonfei't, 
Xillaloe,  and  Limerick ;  at  2b  leagues  below  the  latter 
it  spreads  gradually  several  miles  in  extent,  so  that  some 
have  considered  its  expansion  as  a  lake.  It  at  last  joins 
its  waters  to  the  sea,  being  navigable  all  tliat  way  for 
the  largest  vessels. 

.    SHANSCRIT,  the  language  of  the  Bramins  of  Hin- 
dostan.     See  Philology,  sect.  v. 

SHARE  of  a  Plough^  that  pai-t  which  cuts  the 
ground ;  the  extremity  forwards  being  covered  with  a 
ftharp-pointcd  iron,  called  the  point  of  the  share^  and 
the  end  of  the  wood  behind  the  tail  of  the '^hof^e. 

SHARK.    See  S^ualus,  Ichthyology  Index. 

SHARON,  a  name  common  to  three  cantons  of  Pa- 
lestine.  The  first  lay  between  Mount  Tabor  and  the  sea 
of  Tiberias  ^  the  second  between  the  city  of  Csesarea  of 
Palestine,  and  Joppa^  and  the  third  lay  beyond  Jordan. 
To  give  an  idea  of  perfect  beauty,  Isaiah  said,  the  glory 
of  Lebanon  and  the  beauty  of  Carmel  must  be  joined  to 
the  abundance  of  Sharon.  (Isaiah  xxxiii.  9.  xxxi.  2.). 
Tbe  plains  of  Sharon  are  of  vast  extent  ^  and,  when 
surveyed  by  the  Abb6  Mariti  a  few  years  ago,  they  were 
sown  with  cucumbers  ^  and  be  informs  us,  that  such  a 
number  is  annually  produced,  as  not  only  to  supply  the 
vhole  neighbourhood,  but  also  all  the  coasts  of  Cyprus 
and  the  city  of  Damietta.  In  the  middle  of  tLe  plain, 
between  Arsus  and  Lydda,  rises  a  small  mountain,  upon 
the  ridge  of  which  there  is  a  small  village  called  Sha- 
ron, from  the  name  of  the  ancient  city  whose  king  was 
conquared  by  Joshua. 

SHARP,  James,  arclibishop  of  St  Andrew^  was 
born  of  a  good  family  in  BaufTshire  in  i6i8.  He 
devoted  himself  very  early  to  the  church,  and  was 
educated  for  that  purpose  in  the  university  of  Aber- 
deen. When  the  solemn  league  and  covenant  was 
framed  in  1638,  the  learned  men  in  that  seminary,  and 
young  Sharp  in  particular,  declared  themselves  decid- 
edly against  it.  To  avoid  the  insults  and  indignities  to 
which  he  was  subjected  in  consequence  of  this  conduct, 
he  retired  to  England,  where  he  contracted  an  acquain- 
tance with  some  of  the  most  celebrated  divines  in  that 
country. 

At  the  commencement  of  the  civil  wars  he  returned 
to  Scotland.  During  his  journey  thither,  he  acciden- 
tally met  with  Lord  Oxenford,  who  was  so  charmed 
with  his  conversation,  that  he  invited  him  to  his  houf^e. 
While  he  resided  with  that  nobleman,  he  became  known 
to  tbe  earl  of  Rothes,  who  procured  him  a  professorship 
at  St  Andrew^s.  By  the  interest  of  the  earl  of  Craw-> 
ford  he  was  soon  after  appointed  minister  of  Crail  ^ 
where  he  conducted  himself,  it  is  said,  in  an  exemplary 
manner. 

Sharp  had  always  inclined  to  the  cause  of  royalty, 
and  had  for  some  time  kept  up  a  correspondence  with 
his  exiled  prince.  After  the  death  of  the  Protector  he 
began  to  declare  himself  more  openly,  and  seems  to  have 
enjoyed  a  great  share  of  the  confidence  of  Monk,  who 
was  at  that  time  planning  the  restoration  of  Charles  11. 
When  that  general  marched  to  London,  the  presbyte- 
rians  sent  Slrarp  to  attend  him,  in  order  to  support 
their  interests.  At  the  request  of  General  Monk  and 
tbe  chief  presbyterians  in  Scotland,  Mr  Sharp  was 
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sent  over  to  the  king  at  Breda  to  procure  from  him,  if 
possible,  the  establishment  of  presbyterianism.  On  his 
return,  he  assured  his  friends  that  '*  he  had  found  tlie 
king  very  a*fiectionate  to  Scotlund,  and  resolved  not  lo 
wrong  the  settled  government  of  the  church :  but  be 
apprehended  they  were  mistaken  who  went. about  to 
establish  the  presbyterian  government.*' 

Charles  was  soon  after  restored  without  any  terms. 
All  the  laws  passed  in  Scotland  since  the  year  1 633  were 
repealed;  the  king  and  his  ministers  resolved  at  all  ha- 
zaids  to  restore  prelacy.     Mr  Sharp,  who  hvu\  been 
commissioned  by  the  Scotch  presbyterians  to  manage 
their  interests  with  the  king,  was  prevailed  upon  to  aban- 
don the  party  ^  and  as  a  reward  for  his  compliance,  he 
was  made  archbishop  of  St  Andrew^s.     This  conduct 
rendered  him  very  odious  in  Scotland  j  he  was  accused 
of  treachery  and  perfidy,  and  reproached  by  his  old 
friends  as  a  traitor  and  renegado.   The  absurd  and  wan- 
ton cruelties  which  were  afterwards    committed,  and 
which  were  imputed  in  a  great  measure  to  the  archbi- 
shop, rendered  him  still  more  detested.     Nor  is  it  pro- 
bable that  these  accusations  were  without  foundation  : 
the  very  circumstance  of  his  having  been  formerly  of 
the  presbyterian  party  would   induce  him,  after  forsa- 
king them,  to  treat  them  with  severity.     Besides,  it  is 
certain,  that  when  after  the  rout  at  Pentland-hills  he  re- 
ceived an  order  from  tbe  king  to  stop  the  executions,  he 
kept  it  for  some  time  before  he  produced  it  to  council. 
There  was  one  Mitchell  a  preacher,  and  a  desperate 
fanatic,  who  had  formed  the  design  of  taking  vengeance 
for  these  cruelties  by  assassinating  the  archbishop.  He 
fired  a  pistol  at  him  as  he  was  sitting  in  his  coach  5  but 
the  bishop  of  Orkney,  lifting  up  his  hand  at  the  moment, 
intercepted  the  ball.    'Though  this  happened    in   tbe 
midst  of  Edinburgh,  the  primate  was  so  much  detested, 
that  nobody  stopped  the  assassin  ;  who,  having  walked 
leisurely  home,  and  thrown  ofi*  his  disguise,  returned, 
and  mixed  unsuspected  with   the  crowd.     Some  jears 
after,  the  archbishop  obsei*ving  a  man  eyeing  him  with 
keenness,  suspected  that  he  was  the  assassin,  and  ordered 
him  to  be  brought  before  him.    It  was  Mitchell.     Two 
loaded  pistols  were  found  in  his  pocket.     The  primate 
offered  him  a  pardon  if  he  would  confess  the  crime  ^ 
the  man  complied;  but  Sharp,  regardless  of  his  promise, 
cdnducted  him  to  the  council.     The  council  also  gave 
him  a  solemn  promise  of  pardon  if  he  would  confess  his 
guilt,  and  discover  his  accomplices.     They  were  much 
disappointed  to  hear  that  only  one  man  was  privy  to  his 
purpose,  who  was  since  dead.  Mitchell  was  then  brought 
before  a  court  of  justice,  and  ordered  to  make  a  third 
confession,  which  he  refused.     He  was  imprisoned  for 
several  years,  and  then  trifed.     His  own  confession  was 
urged  against  him.    It  was  in  vain  for  him  to  plead  tbe 
illegality  of  that  evidence,  and  to  appeal  to  the  promise 
of  pardon  previously  given.     The  council  took  an  oath 
that  they  bad  given  no  such  promise ;  and  Mitchell  was 
condemned.     Lauderdale,  who  at  that  time  governed 
Scotland,  would  have  pardoned  him,  but  the  primate  in- 
sisted on  his  execution;  observing,  that  if  assassins  were 
permitted  to  ro  unpunished,  his  life  must  be  continually 
in  danger.     Mitchell  was  accordingly  executed. 

Sharp  had  a  servant,  one  Carmichael,  who  by  bis 
cruelty  had  rendered  himself  particularly  odious  to  tbe 
zealots.  Nine  men  formed  the  resolution  of  waylaying 
him  io  Magus- moor^  %\^q\s\.  \^^^  \si\^^  \x^\&k  ^v.  ^^^ftr 
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cirew's.  While  they  were  waiting  for  tills  man,  the 
primate  himself  appeared  with  very  few  attendants. 
This  they  looked  upon  as  a  declaration  of  heaven  in 
their  favour^  and  calling  out,  *'  the  Lord  has  deliver- 
ed him  into  our  hand^«,''  they  ran  up  to  the  carriage. 
They  fired  at  him  without  effect ;  a  circumstance 
which  was  afterwards  imputed  to  magic.  They  then 
dispatched  him  with  iheir^  swords,  regardless  of  the 
tears  and  entreaties  of  his  daughter,  who  accompanied 
Lim  (a). 

Thus  fell  Archbishop  Sharp,  whose  memory  is  even 
at  present  detested  by  the  common  people  *)l'  Scotland. 
His  abilities  were  certainly  good,  and  in  the  early  part 
of  his  life  he  appears  with  honour  and  dignity.  But 
his  conduct  afterwards  was  too  cruel  and  insincere  to 
merit  approbation.  His  treatment  of  Mitchell  was 
mean  and  vindictive.  How  far  he  contributed  to  tlie 
measures  adopted  against  the  presbyterians  is  not  cer- 
tain^ They  were  equally  cruel  and  impolitic )  nor 
did  their  eiFects  cease  with  the  measures  themselves. 
The  unheard-of  cruelties  exercised  hy  the  ministers  of 
Charles  II.  against  the  adherents  of  the  covenant,  raised 
such  a  (lame  of  enthusiasm  and  bigotry  as  is  botyet  en- 
tirely extingnished. 

Sharp,  Dr  John^  archbishop  of  York,  was  descend- 
ed from  the  Sharps  of  Little  Norton,  a  family  of  Brad- 
ford Dale  in  Yorkshire  \  and  was  son  of  an  eminent 
tradesman  of  Bradford,  where  he  was  born  in  1644. 
He  was  educated  at  Cambridge,  and  in  1667  entered 
into  orders.  That  same  year  he  became  domestic  chap- 
lain to  Sir  Heneage  Finch,  then  attorney-general.  In 
1672  he  was  collated  to  the  archdeaconry  of  Berkshire. 
In  1675  he  was  installed  a  prebendary  in  the  cathedral 
church  of  Norwich  \  and  the  year  following  was  instri- 
tuted  into  the  rectory  of  St  Bartholomew  near  the 
Itoyal  Exchange,  London.  In  1681  he  was,  by  the 
ititerest  of  his  patron  Sir  Heneage  Finch,  then  lord  high 
chancellor  of  England,  made  dean  of  Norwich  \  but  in 
J 686  was  suspended  for  taking  occasion,  in  some  of  his 
sermons,  to  vindicate  the  doctrine  of  the  church  of  Eng- 
land in  opposition  to  Popery.  In  1688  he  was  sworn 
chaplain  to  King  James  II.  being  then  probably  restored 
after  his  suspension,  for  it  is  certain  that  he  was  chap- 
lain to  King  Charles  II.  and  attended  as  a  court  chap- 
lain at  the  coronation  of  King  James  II.  In  1689  he 
was  declared  dean  of  Canterbury ;  but  never  could  be 
persuaded  to  fill  up  any  of  the  vacancies  made  by  the 
deprived  bishops.  Upon,  the  death  of  Dr  Lamplugh,  he 
was  promoted  to  the  see  of  York.  In  1702  be  preach- 
ed the  sermon  at  the  coronation  of  Queen  Anne  ^  and 
the  same  year  was  sworn  of  the  privy-council,  and  made 
]ord  almoner  to  her  majesty.  He  died  at  Bath  in  1713; 
and  was  interred  in  the  cathedral  of  York,  where  a  mo- 
nument is  erected  to  his  memory.— -His  sermons,  which 


were  collected  affeer  his  death,  and  published  in  7  vols 
8vo,  aie  justly  admired. 

SjiARP,  Abraham^  an  eminent  English  matheniati- 
rian  and  astronomer,  was  born  at  Little  Horton,  near 
Bradford,  in  the  year  1651.  He  was  put  apprentice 
to  a  merchant  at  Manchester ;  bat  so  strongly  was  be 
incliued  to  the  study  of  mathematics,  that  he  soon  found 
his  situation  both  irksome  and  di^at^reeable.  By  the 
mutual  consent,  therefore,  of  his  master  and  himself,  lie 
quitted  the  business  of  a  merchant.  He  then  rcmoiid 
to  Liverpool,  where  he  wholly  devoted  himself  to  ma- 
thematical studicH,  and  where,  for  a  subsistence,  he 
taught  writing  and  accounts. 

Soon  after  this,  a  merchant  from  London,   in  whose 
house  the  celcbruted  IVIr  Flamsteed  then  lodged,  enga- 
ged Mr  Sharp  to  be  his  book-keeper.      AVith  this  emi- 
nent astronomer  he  soon  contracted  an  intimate  fritnd* 
ship,  and  by  his  recommendation  he  obtained  a  more  pro- 
fitable employment  in  the  dock-yard  of  Chatham,  whero 
he  continued  till  his  friend  and  patron  called  him  to 
his  assistance.       Mr  Sharp  was  chiefly   eniplovcd    in 
the  construction  of  the  mural  arch,  which  he  finished  in 
the  course  of  14  months  so  entirely  to  the  satisfaction 
of  Mr  Flamsteed,  that  he  spoke  of  him  in  terms  of  the 
highest  praise.     In  the  opinion  of  Mr  Smeaton,  this 
was  the  first  good  instrument  of  the  kind,  and  Air  Sharp 
the  first  artist  who  cut  delicate  divisions  on  astronomi- 
cal instruments.  When  this  instrument  was  constructed^ 
Mr  Sharp  was  but  25,  and  Mr  Flamsteed  30  years  of 
Age.     Mr  Sharp  assisted  his  friend  in  making  a  cata- 
logue of  nearly  3000  fixed  stars,  with  their  longitudes 
and  magnitudes,   their  right  ascensions  and  polar  di- 
stances, with  the  variations  of  the   same  ivbile  they 
change  their  longitude  by  one  degree. 

But  from  the  fatigue  of  constantly  obiter ving  the 
stars  by  night,  in  a  cold  thin  air,  added  to  a  weakly 
constitution,  his  health  was  much  impaired  ;  for  the 
recovery  of  which  he  i*cqucsted  leave  to  retire  to  his 
house  at  Horton,  where,  as  soon  as  lie  felt  himself  re- 
covering, he  began  to  fit  up  an  observatory  of  his  own, 
and  tiie  telescopes  he  made  use  of  were  all  of  his  own 
construction,  and  the  lenses  ground  and  adjusted  with 
bis  own  hands. 

It  was  about  this  time  that  he  assisted  Mr  Flamsteed 
in  calculating  most  of  the  tables  in  the  second  volume  of 
his  Historia  Ccrlesiis^  as  appears  by  their  letterfi,  to  be 
seen  in  the  hands  of  Mr  Sharp's  friends  at  Horton* 
The  mathematician,  says  Dr  Hutton,  meets  with  some* 
thing  extraordinary  in  Sharp'^s  elaborate  treatise  of  GVo- 
tnelry  Improt^ed ;  by  a  large  and  accurate  table  of  seg- 
ments of  cycles,  its  construction  and  various  uses  in  ths 
solution  of  several  dilHcult  problems,  with  compendious 
tables  for  finding  a  true  proportional  part  \  and  their 
use  in  these  or  any  other  tables  exeroplihed  in  making 

logarithms. 


(a)  Such  is  the  account  given  by  all  our  historians  of  the  murder  of  Archbishop  Sharps  and  that  he  fell  by 
the  hands  of  fanatics,  whom  he  persecuted,  is  certain.  A  tradition,  however,  has  been  preserved  in  dlilerent  fa- 
milies descended  from  him,  which  may  be  mentioned,  and  is  in  itself  certainly  not  incredible.  The  primate,  it 
seems,  who,  when  minister  of  Crail,  was  peculiarly  severe  in  punishing  the  sin  of  fornication,  had,  in  the  pleni- 
tude of  his  archiepiscopal  authority,  taken  notice  of  a  criminal  air.our  carried  on  between  a  nobleman  high  in  of- 
fice and  a  lady  of  some  fashion  who  lived  within  his  diocese.  This  interference  was  in  that  liccnlicus  a^;e  deem- 
ed very  impertinent ;  and  the  archbishop^s  descendants  believe  that  the  proud  peer  insti^'uted  the  deluded  rabble 
to  murder  their  ancestor. 
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logBTitbms^  or  their  natural  numbers^  to  60  places  of  fi- 
gures \  there  being  a  table  of  them  for  all  primes  to 
X 100,  true  to  61  figures.  His  concise  treatise  of  Polye- 
dra,  or  solid  bodies  of  many  bases,  both  of  the  regular 
ones  and  others }  to  which  are  added,  1 2  new  ones, 
with  various  methods  of  forming  them,  and  their  exact 
dimensions  in  surds  or  species,  «nd  in  numbers  j  illustra- 
ted with  a  variety  of  copperplates,  neatly  engraved  by 
bis  own  hands.  Indeed,  few  of  the  mathematical  in- 
strument makers  could  exceed  him  in  exactly  gra* 
duating  ot  neatly  engraving  mathematical  or  astrono- 
mical instruments.  He  possessed  a  remarkably  clear 
head  for  contriving,  and  an  extraordinary  hand  for 
•cecuting  any  thing,  not  only  in  mechanics,  but 
likewise  in  drawing,  writing,  and  making  the  most 
beautiful  figures  in  ail  his  calculations  and  construc- 
tions. 

The  quadrature  of  the  circle  was  undertaken  by  him 
for  his  own  amusement,  in  the  year  1699,  deduced  from 
two  different  series,  by  which  the  truth  of  it  was  proved 
to  72  places  of  figures,  as  may  be  seen  in  Sherwin*s  Ta- 
bles of  Logarithms.  In  the  same  book  may  likewise 
be  seen  his  ingenious  improvements  on  the  making  of 
logarithms,  and  the  constructing  of  the  natural  sines, 
tangents,  and  secants. 

Mr  Sharp  kept  up  a  correspondence  with  most  of  the 
eminent  mathematicians  and  astronomers  of  his  time, 
ae  Flamsteed,  Newton,  Halley,  Wallis,  Hodgson,  &c 
the  answers  to  whose  letters  are  all  written  on  the  backs 
or  empty  spaces,  of  the  letters  he  received,  in  a  short 
hand  of  his  own  invention.  Being  one  of  the  most 
accurate  and  indefatigable  computers  who  ever  existed ; 
he  was  many  years  the  common  resource  for  Flamsteed, 
Sir  Jonas  Nloor,  Halley,  and  others,  in  all  sorts  of  trou- 
Wlesome  and  delicate  calculations. 

Mr  Sharp  was  never  married,  and  spent  bis  time  as  a 
hermit.  He  was  of  a  middle  stature,  very  thin,  of  a 
weakly  constitution  ;  but  remarkably  feeble  during  the 
last  3  or  4  years  before  his  death,  which  happened  on 
the  1 8th  of  July  1742,  in  the  pist  year  of  his  age. 

He  was  very  irregular  as  to  bis  meals,  and  uncommon- 
ly sparing  in  his  diet,  which  he  frequently  took  in  the 
rollowing  manner.  A  little  square  hole,  resembling  a 
window,  formed  a  communication  between  the  room 
where  be  usually  studied,  and  another  where  a  servant 
could  enter  ^  and  before  this  hole  he  had  contrived  a 
sliding  board.  It  often  happened,  that  the  breakfast, 
dinner,  and  supper,  have  remained  untouched,  when  the 
servant  was  gone  to  remove  what  was  lef^,-*-ao  deeply 
was  he  engaged  in  calculations. 

Sharp,  in  Music,    See  Interval. 

SHASTAH,  the  same  as  Shaster. 

8HASTER,  Shastah,  or  Bedang,  the  name  of  a 
tacred  book,  in  high  estimation  among  the  idolaters  of 
Hindostan,  containing  all  the  dogmas  of  the  religion  of 
the  bramins,  and  all  the  ceremonies  of  thejr  worships  and 
serving  as  a  commentary  on  the  Vedam. 

The  term  Shaster  denotes  '*  science'*  or  '*  system^'* 
and  is  applied  to  other  works  of  astronomy  and  philoso- 
phy, which  have  no  relation  to  the  religion  of  the  Indians. 
None  but  the  bramins  and  rajahs  of  India  are  allowed 
to  read  the  Vedam  ;  the  priests  of  the  Banians,  called 
Skuderers^  may  read  the  Shaster  ;  and  the  people,  in  ge- 
neral, are  allowed  to  read  only  the  Parau  or  Pouran, 
which  is  a  commentary  on  the  Shaster. 
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The  Shaster  is  divided  into  three  parts :  the  first  con-    sfititter. 
taining  the  moral  law  of  the  Indians  \  the  second,  (he 
rites  and  ceremonies  of  their  religion  \  and  the  third, 
the  distribution  of  the  people  into  tribes  or  classes,  with 
the  duties  pertaining  to  each  cla»s. 

The  principal  precepts  of  morality,  contained  in  the  ' 
first  part  of  the  Shaster,  are  the  following  :  that  no  ani- 
mal be  killed,  because  the  Indians  attribute  souls  to 
brute  animals  as  well  as  to  mankind  \  that  they  neither 
hear  nor  speak  evil,  nor  drink  wine,  nor  eat  fiebh,  nor 
touch  any  thing  that  is  unclean  \  that  they  observe  the 
feasts,  prayers,  and  washings,  which  their  law  prescribes; 
that  they  tell  no  lies,  nor  be  guilty  of  deceit  in  trade  \ 
that  they  neither  oppress  nor  ofier  violence  to  one  af^ 
other )  that  they  celebrate  the  solemn  feasts  and  fasts, 
and  appropriate  certain  hours  of  ordinary  sleep  to  cul- 
tivate a  disposition  for  prayer  \  and  that  they  do  not 
steal  or  defraud  one  another. 

The  ceremonies,  contained  in  the  second  part  of  the 
Shaster,  are  such  as  these :  that  they  wash  often  in  tiie 
rivers,  hereby  obtaining  the  pardon  of  their  sins  \  that 
they  mark  their  forehead  with  red,  in  token  of  their  re- 
lation to  the  Deity  \  that  they  present  ofieriugs  and 
prayers  under  certain  trees,  set  apart  for  this  pui-pose  \ 
that  they  pray  in  the  temples,  make  oblations  to  their 
pagodas  or  idols,  sing  hymns,  and  make  processions, 
&c. ;  that  they  make  pilgrimages  to  di&tant  rivers,  and 
especially  to  the  Ganges,  there  to  wash  themselves  and 
make  ofierings  \  that  they  make  vows  to  particular 
saints,  according  to  their  respective  tiepartments  \  thilt 
they  render  homage  to  the  Deity  at  the  first  sight  of 
the  sun  \  that  they  pay  their  respect  to  the  sun  and 
moon,  which  are  the  two  eyes  of  the  Deity  \  and  that 
they  treat  with  particular  veneration  those  animals  that 
are  deemed  more  pure  than  others  ^  as  the  cow,  bufialo, 
&c  \  because  the  souls  of  men  have  transmigrated  into 
these  animals. 

The  third  part  of  the  Shaster  records  the  distrlba*^ 
tion  of  the  people  into  four  classes  :  th^  first  being  that 
of  the  bramins  or  priests,  appointed  to  instruct  th^  peo- 
ple 'j  the  second,  that  of  the  kutteris  or  nobles,  who  are 
the  magistrates  \  the  third,  that  of  the  shudderis  or 
merchants  j  and  the  fourth,  that  of  the  mechanics. 
Each  person  is  required  to  remain  in  the  class  in  whiph 
he  was  born,  and  to  pursue  the  occupation  assigned  to 
him  by  the  Shaster.  According  to  the  bramins,  the 
Shaster  was  imparted  by  God  himself  to  Brahma,  and 
by  him  to  the  bramias ;  who  communicated  the  contents 
of  it  to  the  people. 

Modem  writers  have  given  us  very  diSerent  accoun'a 
of  the  antiquity  and  importance  of  the  Shaster.     Mr  ^ 
Holwell,  who  had  made  considerable  progress  in  the 
translation  of  this  book,  apprehends,  that  the  mytholo- 
gy as  well  as  the  cosmogony  of  the  Egyptians,  Greeks^ 
and  Romans,  was  borrowed  from  the  doctrines  of  the 
bramins,  contained  in  it,  even  to  the  copying  of  their 
exteriors  of  worship,  and  the  distribution  of  their  idols,     . 
though  grossly  mutilated  and  adulterated.  With  respect 
to  the  Vedam  and  Shaster,  or  scriptures  of  the  Gen- 
toos,  this  writer  informs  us,  that  Fedam^  in  the  Mala- 
bar language,  signifies  the  same  as  Shaster  in  the  Shan* 
scrit }  and  that  the  first  book  is  followed  by  the  Gen* 
toos  of  the  Malabar  and  Coromandel  coasts,  and  also  of 
the  island  of  Ceylon.     The  Shaster  is  followed  h^  thi^ 
Gentoos  of  the  {^rovmoe^  ^  ^«ti^^  ^ss^  V|  i^  ^^sa 
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Shatter.  Oentoos  of  the  rest  of  India,  commonly  called  India 
Proper^  along  the  course  of  the  rivers  Ganges  and  Jum- 
na to  the  Indus.  Both  thef>e  hooks  (he  sajs)  contain 
the  institutes  of  their  respective  religion  and  worship, 
as  well  as  the  history  of  their  ancient  rajahs  and  princes, 
often  couched  undt**  allegory  and  fable.  Their  anti- 
.  qiilty  is  contended  for  by  the  partisans  of  each  \  but  he 
thinks,  that  the  similitude  of  their  names,  idols,  and 
great  part  of  their  worship,  leaves  little  room  to  doubt, 
nay  plainly  evinces,  that  both  these  scriptures  were  ori- 
ginally one.  He  adds,  if  we  compare  the  great  parity 
and  cha'^te  manners  of  the  Shaster  with  the  great  ab- 
surdities and  impurities  of  tlie  Vedam,  we  need  not 
hesitate  to  pronounce  the  latter  a  corruption  of  the 
former. 

With  regard  to  the  high  oritrinal  of  these  scriptores, 
the   account  of  the  bramins  is  as  follows.     Brahma 
(that  is,  "  Mighty  Spirit"),  about  4866  years  ago, 
assumed  the  form  of  man  and  the  government  of  Indo- 
stan.     He  translated  the  divine  law  (designed  for  the 
restoration  of  mankind,  who  had  offended  m  a  pre-cx« 
istent  state,  and  who  are  now  in  their  last  scene  of  pro- 
bation, to  the  dignity  from  which  they  were  degraded) 
out  of  the  language  of  angels  into  the  well  known  Shan- 
scrit  language,  and  called  his  translation^  the  Churtah 
Bhade  Sfuistah  of  Birmah^  or  the  Six  Scriptures  ofDi" 
vine  Wordu  of  the  Mighty  Spirn't.     lie  appointed  the 
bramins,  deriving  their  name  from  him,  to  preach  the 
word  of  God  ;  and  the  doctrines  of  tlie  Shaster  were  ac- 
cordingly preached  in  their  original  purity  1000  years. 
About  this  time  there  was  published  a  paraphrase  on 
the  Ch.irtah  Bhade ;  and  about  500  years  afterwards,  a 
second  exposition,  called  i\\t  Aus;htor rah  Bhade  Shasta^ 
or  Eighteen  Books  of  Divine  Words^  written  in  a  cha- 
racter compounded  of  the  common  Indostan  and  the 
Shanscrit.     This  innovation  produced  a  schism  among 
the  Gcntoos  *,  on  which  occasion,  it  is   said,  those  of  • 
Coromandel  and  Malabar  formed  a  scripture  of  their 
own,  which  they  pretended  to  be  founded  on  the  Chartah 
Bhade  of  Bramah,  and  called  it  the  Vedam  of  Bir^ 
ntah^  or  Divine  Words  of  the  Mighty  Spirit,    The  ori- 
ginal  Chartah  Bhade  was  thrown  aside,  and  at  length 
wholly  unknown,  except  to  a  few  families  'y  who  can 
still  read  and  expound  it  in  the  Shanscrit  character. 
With  the  establishment  of  the  Aughtorrah  Bhade,  and 
Vedam,  which,  according  to  the  Gentoo  account,  is 
3366  years  ago,  their  polytheism  commenced ;  and  the 
principles  of  religion  became  so  obscure,  and  their  ce- 
remonies so  numerous,  that  every  head  of  a  family  was 
obliged  to  keep  a  braniin  as  a  guide  both  in  faith  and 
practice.     Mr  Holwell  is  of  opinion,  that  the  Chartah 
Bhade,  or  Original  Scriptures,  are  not  copied  from  any 
other  system  of  theology,  promulgated  to  or  obtruded 
upon  mankind.     The  Gentoos  do  not  attribute  them  to 
Zoroaster  ^  aud  Mr  Holwell  supposes  that  both  Zoroas- 
ter and  Pythagoras  visited  Indostan,  not  to  instruct,  but 
to  be  instructed. 

From  the  account  of  Mr  Dow,  we  learn,  that  the 
books  which  contain  the  religion  and  philosophy  of  the 
Hindoos  are  distinguished  by  the  name  of  Bedas;  that 
they  are  four  in  number,  and  like  the  sacred  writings 
of  other  nations,  said  to  be  penned  by  the  Divinity. 
Beda,  he  says,  in  the  Shanscrit  language,  literally  iiig- 
nifies  science  ;  and  these  books  treat  not  only  of  religion 
and  nioral  duties,  but  of  every  branch  of  philosophic 
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knowledge.  The  bramins  maintain,  that  the  Bedas  Skuer 
are  the  divine  laws  which  Brimba,  at  the  creation  of 
the  world,  delivered  for  the  instroction  of  mankind ; 
bat  they  affirm,  that  their  meaning  was  penrerted  in 
the  first  age  by  the  ignorance  and  wickedness  of  soaw 
princes,  whom  they  represent  as  evil  spiritSi  wbo  then 
bannted  the  earth. 

The  first  credible  account  we  have  of  the  Bedns  is, 
that  about  the  commencement  of  the  Cal  Jog,  of  wliich 
era  the  year  1768  was  the  4886th  year,  they  were 
written,  or  rather  collected,  by  a  great  philosopher  and 
reputed  prophet,  called  Bedss  Mum\  or  BeHss  the  In^ 
tpired. 

The  Hindoos  (says  Mr  Dow)  are  divided  into  two 
great  religions  sects  :  the  followers  of  the  doctrine  of 
Bedang,  which  is  the  original  Shaster  or  commentary 
upon  the  Bedas  \  and  those  who  adhere  to  the  principle* 
of  the  Neadirsen.  The  original  Shaster  ia  oJled  Be^ 
dang^  and  is  a  commentary  upon  the  Bedas.  This  book, 
he  says,  is  erroneously  called  in  Europe  the  Fedam,  It 
is  ascribed  to  BcMss  Muni,  and  is  said  to  have  been  re- 
vised some  years  after  by  one  Serrider  Swami,  since 
which  it  has  been  reckoned  sacred,  and  not  subject  Co 
any  farther  alterations. 

Almost  all  the  Hindoos  of  the  Decan,  and  those  of 
the  Malabar  and  Coromandel  coasts,  are  of  this  sect. 
The  followers  of  the  Bedang  Shaster  do  not  allow  that 
any  physical  evil  exists  j  they  maintain  that  God  created 
all  things  perfectly  good  ^  but  that  man,  being  a  free 
agent,  may  be  guilty  of  moral  evil,  which  may  be  inju- 
rious to  himself,  but  can  be  of  no  detriment  to  the  ge- 
neral system  of  nature.  God,  they  say,  being  perfectly 
benevolont,  never  punished  the  wicked  otherwise  than 
by  the  pain  and  afiliction  which  are  the  natural  ccmsr- 
quenccs  of  evil  actions  *,  and  hell,  therefore  is  no  other  | 

than  a  consciousness  of  evil. 

The  Neadii^en  Shaster  is  said  to  have  been  written  u 

by  a  philosopher  called  Gov  tarn  ^  near  four  thousand 
years  ago.  The  bramins,  from  Mr  Dow's  account  of 
their  sacred  books,  appear  to  believe  invariably  in  the 
tmity,  eternity,  omniscience,  and  omnipotence  of  God  \ 
and  the  polytheism  of  which  they  have  been  accused  is 
no  more  than  a  symbolical  worship  of  the  divine  attri^ 
hutes,  which  they  divide  into  three  classes.  Under  the 
name  of  Brimhu^  they  worship  the  wisdom  and  creative 
power  of  God  ;  under  the  appellation  of  Bishen^  bis 
providential  and  preserving  quality  \  and  under  that  of 
Shibahy  that  attribute  which  tends  to  destroy. 

As  few  of  our  readers  may  have  an  opportunity  of 
perusing  the  Shaster,  we  shall,  by  way  of  specimen,  sub- 
join a  passage  from  it,  which,  though  it  contains  some 
metaphysical  mysteries  concerning  the  creation,  yet  dis- 
covers views  of  God  so  enlightened  that  they  would  not 
disgrace  more  refined  nations.  The  passage  which  we 
shall  quote  is  the  first  chapter  of  the  Shaster,  which  is 
a  dialogue  between  Brimba  the  W^isdom  of  the  Divini- 
ty, and  Narud  or  Reason,  who  is  represented  as  the  son 
of  Brimba.  Narud  desires  to  be  instructed  by  his  fa- 
ther \  and  fur  that  purpose  puts  the  following  questions 
to  him  : 

'*  Nan/d.  O  father !  thou  first  of  God,  thou  art  said 
to  have  created  the  workl,  and  thy  son  Narud,  astonish- 
ed at  what  he  beholds,  is  desirous  to  be  instructed  bow 
all  these  things  were  made. 

'*  Brimha»  Be  not  deceived,  my  son  !  do  not  imagine 

that 


S    H    A 


[     2T9     ] 


S    H    A 


ifirter.  tl>at  I  was  the  creator  of  the  world,  independent  of  the 
Divine  Mover,  who  is  the  great  original  essence  and 
creator  of  all  things.  Look,  therefore,  only  upon  me 
as  the  instrument  of  the  great  wilt^  and  a  part  of  his 
being,  whom  he  called  forth  to  execute  his  eternal  de- 
signs. 

*♦  Narud.  What  shall  we  think  of  God  ? 

**  Brimha.  Being  immateriat,  he"  is  above  all  con- 
ception \  being  invisible,  he  can  have  no  form  5  but, 
from  what  we  behold  in  his  works,  we  may  conclude 
that  he  is  eternal,  omnipotent,  knowing  all  things,  and 
present  everywhere. 

"  Nantd.  How  did  God  create  the  world  ? 

"  Bnmha.  Affection  dwelt  with  God  from  all  eter- 
nity. It  was  of  three  different  kinds  ;  the  creative,  the 
preserving,  and  the  destructive.  This  first  is  represent- 
ed by  Brimha,  the  second  by  Bishen,  and  the  third  by 
Shibah.  You,  O  Narad  !  are  taught  to  worship  all 
the  three  In  various  shapes  and  likenesses,  as  the  Crea- 
tor, the  Preserver,  and  the  Destroyer.  The  affection 
of  God  then  produced  power,  and  power,  at  a  proper 
conjunction  of  time  and  fate,  embraced  goodness,  and 
produced  matter.  The  three  qualities  then  acting  up- 
on matter,  produced  the  universe  in  the  following  man- 
ner :  From  the  opposite  actions  of  the  creative  and  de- 
structive quality  in  matter,  self-motion  first  arose. 
Self-motion  was  of  three  kinds  ^  the  first  inclining  to 
plasticity,  the  second  to  discord,  and  the  third  to  rest. 
The  discordant  actions  then  produced  the  Akash  (a 
kind  of  celestial  element),  which  invisible  element  pos- 
sessed the  quality  of  conveying  sound  )  it  produced  air, 
*  palpable  element  \  fire,  a  visible  element  ^  water,  a 
fluid  element  \  and  earth,  a  solid  element. 

^  The  Akash  dispersed  itself  abroad.  Air  formed 
the  atmosphere  ;  fire,  collecting  ilself,  blazed  forth  in 
the  host  of  heaven  \  water  rose  to  the  surface  of  the 
<-earth,  being  forced  from  beneath  by  the  gravity  of  the 
latter  element.  Tlius  broke  forth  the  world  from  the 
veil  of  darkness,  in  which  it  was  formerly  comprehend- 
ed by  God.  Order  rose  over  the  universe.  The  seven 
heavens  were  formed,  and  the  seven  worlds  were  fixed 
in  their  places  ^  there  to  remain  till  the  great  dissolu- 
tion, when  all  things  shall  be  absorbed  into  God. 

**  God  seeing  the  earth  in  full  bloom,  and  that  vege- 
tation was  strong  from  its  seeds,  called  forth  for  the  first 
time  intellect,  which  he  endued  with  various  organs  and 
shapes,  to  form  a  diversity  of  animals  upon  the  earth. 
He  endued  the  animals  with  five  senses  \  feeling,  see- 
ing, smelling,  tasting,  and  hearing ;  but  to  man  he  gave 
reflection,  to  raise  him  above  the  beasts  of  the  field. 

"  The  creatures  were  created  male  and  female,  that 
they  might  propagate  their  species  upon  the  earth. 
Every  herb  bore  the  seed  of  its  kind,  that  the  world 
might  be  clothed  with  verdure,  and  all  animals  provid- 
ed with  food. 

"  Narud,  What  dost  thou  mean,  O  father  !  by  In- 
tellect ? 

**  Brimha.  It  is  a  portion  of  the  great  soul  of  the 
universe  breathed  into  all  creatures,  to  animate  them 
for  a  certain  time. 

**  Narud,  What  becomes  of  it  after  death  ? 
'  **  Brimha,  It  animates  other  bodies,  or  returns,  like 
a  drop,  into  that  unbounded  ocean  from  which  it  first 
arose. 


"  Narud.  Shall  not  then  the  souls  of  good  men  re- 
ceive rewards  ?  nor  the  souls  of  the  bad  meet  with  pu- 
nishment ? 

"  Brimha,  The  souls  of  men  are  distinguished  from 
those  of  other  animals^  for  the  first  are  endued  with 
reason,  and  with  a  consciousness  of  right  and  wrong. 
If  therefore  man  shall  adhere  to  the  first,  as  far  as  his 
powers  shall  extend,  his  soul,  when  disengaged  from  the 
body  by  death,  shall  be  absorl>ed  into  the  divine  es- 
sence, and  shall  never  more  reanimate  flesh  :  but  titc 
souls  of  those  who  do  evil  are  not,  at  death,  disenga^red 
from  all  the  elements.  They  are  immediately  cJothed 
with  a  body  of  fire,  air,  and  akash,  in  which  they  are 
for  a  time  punished  in  hell.  After  the  season  of  their 
grief  is  over,  they  reanimate  other  bodies  j  but  till  they 
shall  arrive  at  a  state  of  purity  they  can  never  be  ab- 
sorbed into  God. 

"  Narud,  What  is  the  nature  of  that  absorbed  state 
which  the  souls  of  good  men  enjoy  after  death  P 

"  Brimha,  It  is  a  participation  of  the  divine  nature, 
where  all  passions  are  utterly  unknown,  and  where  con- 
sciousness is  lost  In  bliss. 

"  Nantd,  Thou  sayest,  O  father,  that  unless  the  soul 
is  perfectly  pure  it  cannot  be  absorbed  into  God :  now, 
as  the  actions  of  the  generality  of  men  are  partly  good 
and  partly  bad,  whither  are  their  spirits  sent  imme- 
diately after  death  ? 

"  Brimha,  They  must  atone  for  their  crimes  In  hell, 
where  they  must  remain  for  a  space  proportioned  to  the 
degree  of  their  iniquities  ^  then  they  rise  to  heaven  to 
be  rewarded  for  a  time  for  their  virtues  ^  and  from 
thence  thejr  will  return  to  the  world  to  reanimate  other 
bodies. 

**  Narud,  What  is  time  ? 

"  Brimha,  Time  existed  from  all  eternity  with  God: 
but  it  can  only  be  estimated  since  motion  was  produ- 
ced, and  only  be  conceived  by  the  mind,  from  its  own 
constant  progress. 

"  Naintd,  How  long  shall  this  world  remain  ? 

"  Brimha,  Until  the  four  jugs  shall  have  revolved. 
Then  Rudder  (the  same  with  Shibahy  the  destroying 
quality  of  God),  with  the  ten  spirits  of  dissolution, 
shall  roll  a  comet  under  the  moon,  that  shall  involve  all 
things  in  fire,  and  reduce  the  world  into  ashes.  God 
shall  then  exJst  alone,  for  matter  will  be  totally  annihi- 
lated." 

Those  who  desire  more  information  on  this  subject 
may  consult  Dow^s  History  of  Indostan,  and  HolwelPs 
Interesting  Historical  Events. 

SHAW,  Dr  Thomas,  known  to  the  learned  world  > 
by  his  travels  to  Barbary  and  the  Levant,  was  born  at 
Kendal  in  Westmoreland  about  the  year  1692.  He 
was  appointed  chaplain  to  the  English  consul  at  Algiers, 
in  which  station  he  continued  for  several  years  ^  and 
from  thence  took  proper  opportunities  of  travelling  into 
different  parts.  He  returned  in  1733  >  ^*^  elected  fel- 
low of  the  Royal  Society  \  and  published  the  account  of 
his  ti*avels  at  Oxford,  folio,  1738.  In  1740  he  was 
nominated  principal  of  St  Edmond-hall,  which  he  raised 
from  a  ruinous  state  by  his  munificence )  and  was  regius 
professor  of  Greek  at  Oxford  until  his  death,  which 
happened  in  1751.  Dr  Clayton,  bishop  of  Clogher, 
having  attacked  these  Travels  in  his  Description  of  tho 
East,  Dr  Shaw  published  a  supplement  b^  vivj  t^^  V\\v- 
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Sbaw     dication,  whlcli  is  incorporated   into  the  second  editioo 
n        of  his  Travels,  prepared  by  himself^  and  published  in 
Sheathing^  ^to»  1 757. 

SHA  WlAy  a  genua  of  plants,  belonging  to  the  class 
stngenesia,  and  order  polygamia  segregata,  of  which  the 
characters  are  the  following ;  the  calyx  is  imbricated 
with  five  or  six  leaves^  the  three  interior  of  which  are 
larger  'y  the  corolla  is  five-cleft  j  there  is  one  oblong 
seed.  One  species  only  has  been  disoovered,  which  is 
a  native  of  New  Zealand. 

SHAWLS,  are  woollen  handkerchiefs,  an  ell  wide, 
and  near  two  long.  The  wool  is  so  fine  and  silky, 
that  the  whole  handkerchief  may  be  contained  in  the 
two  bands  closed.  It  is  the  produce  of  a  Tibet  sheep  j 
but  some  say  that  no  wool  is  employed  but  that  of 
Iambs  torn  rrom  the  belly  of  their  mother  before  the 
time  of  birth.  The  most  beautiful  shawls  come  from 
Cashmire :  their  price  is  from  150  livres  (about  six  gui- 
neas) to  1200  livres  or  (jol.  sterling). 

In  the  Transactions  of  the  Society  for  Encouraging 
Arts,  Manufactures,  &c.  for  the  year  1792,  we  are  in* 
formed  that  a  shawl  counterpane,  four  yards  square, 
manufactured  by  Mr  P.  J.  Knights  of  Norwich,  was 
presented  to  the  society  ^  and  that,  upon  examination, 
it  appeared  to  be  of  greater  breadth  than  any  goods  of 
equal  fineness  and  texture  that  had  ever  before  been  pre- 
sented to  the  society,  or  to  their  knowledge  woven  in 
this  country.  The  shawls  of  Mr  Knight^s  manufacture, 
it  is  said,  can  scarcely  be  distinguished  from  Indian 
shawls,  though  they  can  be,  afforded  at  one-twentieth 
part  of  the  price.  When  the  shawl  is  16  quarters  square, 
Mr  Knights  says  it  may  be  retailed  at  2ol. }  if  it  con- 
sisted of  1 2  quarters,  and  embroidered  as  the  former,  it 
will  cost  15].  >  if  plain,  with  a  fringe  only,  a  shawl  of 
16  quarters  square  may  be  sold  at  81.  8s. ;  if  12  quar- 
ters and  fringed,  at  61.  6s. 

Mr  Knight  maintains,  that  his  counterpane  of  four 
yards  square  is  equal  in  beauty,  and  superior  in  strength, 
to  the  Indian  counterpanes,  which  are  sold  at  200  gui- 
neas. The  principal  consumption  of  this  cloth  is  in 
train -dresses  for  ladies  ;  as  likewise  for  long  scarfs,  in 
imitation  of  the  real  Indian  scarfs,  which  are  sold  from 
6o\.  to  Sol.  *y  whereas  scarfs  of  this  fabric  are  sold  for 
as  many  shillings,  and  the  ladies  square  shawls  in  pro- 
portion. 

SHEADING,  a  riding,  tything,  or  division,  in  the 
isle  of  Man  ^  the  whole  island  being  divided  into  six 
sheadings ;  in  every  one  of  which  is  a  coroner  or  chief 
constable,  appointed  by  the  delivery  of  a  rod  at  the  an- 
nual convention. 

SHEAR  BILL,  tht  Rhynchops  N^ra  of  Linnaeus, 
the  Black  Skimmer  of  Pennant  and  Latham,  and  Cut- 
water  of  Catesby.     See  Ornithologt  Index. 

SHEATHING,  in  the  sea-language,  is  the  casing 
that  part  of  a  ship  which  is  to  be  under  water  with  fir- 
board  of  an  inch  thick  ^  first  laying  hair  and  tar  mixed 
together  under  the  boards,  and  then  nailing  them  on, 
in  order  to  prevent  worms  from  eating  the  ship^s  bot- 
tom.— Ships  of  war  are  now  generally  sheathed  with, 
copper :  but  copper  sheathing  is  liable  to  be  corroded 
by  the  action  of  salt  water,  and  something  is  still  want- 
ing to  effect  this  purpose.  It  is  very  probable  that  tar 
might  answer  very  well. 

In  the  Cornish  mines,  copper  or  brass  pumps  are  often 
placed  in  the  deepest  parts,  and  arc  consequently  expo- 
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some  of  these  mines  abound,  and  which  are  known  to  | 
have  a  mncl^  stronger  effect  on  copper  than  aem  water.  SIhMwi 
These  pumps  are  generally  about  six  feet  long,  and  are 
screwed  together,  and  made  tight  by  the  loterpoaition 
of  a  ring  or  lead,  and  the  joinings  are  afterwards  tarred. 
One  of  these  pumps  was  so  much  corroded  mm  to  render 
it  unfit  for  use ;  but  the  epots  of  tar,  which  by  accideat 
had  dropped  on  it,  preserved  the  parts  thej  coveiod 
from  the  action  of  the  water.  These  projected  in  aooM 
places  more  than  a  quarter  of  an  inch  )  and  the  joints 
were  so  far  defended  h\  the  thin  coat  of  tar,  that  it 
was  as  perfect  as  when  it  cane  from  the  hands  of  the 
manufacturer.  If  tar  thus  effectually  defends  eoracv 
firom  these  acriikwaters,  can  there  remain  a  doabt  of  its 
preservinffit  from  the  much  milder  waters  of  tbe  sea  P 

SHEATS,  in  a  ship,  are  ropes  bent  to  the  clews  of 
the  sails,  serving  in  the  lower  sails  to  haul  aft  tbe  cle«» 
of  the  sail  ^  but  in  topsails  they  serve  to  haul  homo 
the  clew  of  the  sail  close  to  the  yard-arm. 

SHEAVE,  in  Mechanics^  a  solid  cylindrical  wheel, 
fixed  in  a  channel,  and  moveable  about  an  axis^  as  be- 
ing used  to  raise  or  increase  the  mechanical  poweis  ap- 
plied to  remove  any  body. 

SHEBBEARE,  John,  a  political  writer,  was  horn 
at  Bideford  in  Devonshire,  in  the  year  1709.  He  re- 
ceived the  rudiments  of  his  education  at  the  free  graa»- 
mar  school  of  Exeter.  It  has  been  often  obsenrcd,  that 
the  future  life  of  a  man  may  be  gathered  from  his  poo- 
rile  character  j  and  accordioglY  Shebbeare,  while  a  boy 
at  school,  gave  the  strongest  indications  of  his  futofo 
eminence  in  misanthropy  and  learning,  by  the  extraop- 
dinary  tenaciousness  of  his  memory  and  the  readiness  of 
his  wit,  as  well  as  the  malignity  of  his  disposition  }  be- 
ing univer^lly  regarded  as  a  young  man  of  sarprising 
genius,  while  at  the  same  time  he  was  despised  for  his 
malicious  temper* 

About  the  age  of  x6,  Shebbeare  was  bound  appren- 
tice to  an  eminent  surgeon  in  bis  native  town,  under 
whom  he  acquired  a  considerable  share  of  medical  know- 
ledge, ilia  talent  for  lampoon  appeared  at  this  early 
period,  and  he  could  not  forbear  firom  exercising  it  00  his 
master  $  but  the  chief  marks  for  the  arrows  of  his  wit 
were  the  gentlemen  of  the  corporation,  some  of  whom 
laughed  at  such  trifles,  while  such  as  were  irritable  ofien 
commenced  prosecutions  against  him,  but  without  su^ 
cess.  He  was  frequently  summoned  to  appear  at  the 
sessions,  for  daring  to  speak  and  write  disrespectfully  of 
the  magistrates  ^  but  the  laugh  was  always  on  tbe  side 
of  Shebbeare. 

Wheu  his  time  was  out,  he  set  up  for  himself,  then 
discovering  a  taste  for  chemistry ;  soon  after  which  be 
married  an  amiable  young  woman  with  no  fortune,  but 
of  respectable  connections.  Failing  in  business  at  Bide- 
ford, he  went  to  Bristol  in  1736,  entering  into  partner- 
ship with  a  chemist,  and  never  afterwards  visited  his  na- 
tive town. 

The  attention  of  the  publi^  was,  in  the  vear  1 739,  at- 
tracted by  an  epitaph  to  the  memory  of  'f  homas  voster, 
Esq.  M.  P.  for  Bristol,  in  which  he  contrived  to  raise 
emotions  of  pity,  grief,  and  indignation.  In  the  follow- 
ing year  he  published  a  pamphlet  on  the  Bristol  waten, 
after  which  we  know  little  or  nothing  respecting  him  for 
a  number  of  years.  He  was  at  Paris  in  1 752,  where 
he  obtained,  it  b  said,  tbe  degree  of  doctor  in  medicine. 
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sbbeiiWb  »  ^U  however,  which  many  are  disposed  to  question. 
About  this  time  he  began  to  emerge  from  obscurity, 
and  draw  the  attention  of  the  public,  by  pamphlets 
written  with  such  virulence  and  celerity  as  it  would  be 
difficult  to  eqnal  in  the  most  intemperate  times.  In 
iyj4  he  commenced  his  career  with  a  work  denomina- 
ted tlie  Marriage  Act^  a  political  novel,  in  which  he 
treated  the  legislature  with  such  freedom  that  he  was 
apprehended,  but  soon  after  set  at  liberty. 

The  roost  celebrated  performances,  however,  were  a 
series  of  letters  to  the  People  of  England,  written  in  a 
vigorous  and  enerffetic  style,  well  calculated  to  make 
an  impression  on  common  readers  j  and  they  were  of 
course  read  with  avidity,  and  diligently  circulated. 
They  galled  the  ministry,  who  at  first  were  too  eager  to 
pauish  the  autlior.  When  the  third  letter  was  publish- 
ed, warrants  were  issued  by  Lord  Holdernesse  in  March 
i^j6,  to  take  up  both  the  publisher  and  the  author  $ 
a  prosecution  which  appears  to  have  been  dropt.  On  th^ 
1 2th  of  January  17581  the  same  nobleman  signed  a  ge- 
neral warrant  for  apprehending  the  author,  printer,  and 
pablishers  of  a  wicked,  audacious,  and  treasonable  libel, 
Mititled,  **  A  sixth  letter  to  the  people  of  England,  on 
'  the  progress  of  national  ruin,  in  which  is  shewn  that 
the  present  grandeur  of  France  and  calamities  of  this 
nation  are  owing  to  the  influence  of  Hanover  on  the 
councils  of  England}**  and  them  having  found|  to 
aeize  and  apprehend,  together  with  their  books  and 
papers. 

Government  having  received  information  that  a  se- 
venth letter  was  in  the  press,  all  the  copies  were  seized 
and  suppressed  by  virtue  of  another  warrant,  dated  Ja- 
nuary 23.  In  Easter  term  an  information  was  filed 
affainst  him  bv  the  attorney-general,  and  on  the  17th 
of  June  the  intormation  was  tried,  when  Shebbeare  was 
foo^  guilty  \  and  on  the  28th  of  November  he  received 
•entence,  by  which  he  was  fined  fl.  ordered  to  stand  in 
the  pillory  December  5.  at  Charing  Cross,  to  be  con- 
fined three  years,  and  to  give  security  for  his  good  be- 
haviour for  seven  years,  himself  in  500I.  and  two  others 
IB  250I.  each«  During  his  confinement,  he  declared  he 
never  received  as  presents  more  than  20  guineas  from 
all  the  world. 

He  was  detained  in  prison  during  the  whole  time  of 
the  sentence,  and  with  some  degree  of  rigour ;  for  when 
his  life  was  in  danger  from  a  bad  state  of  health,  and 
he  applied  to  the  court  of  KingVbench  for  permission 
to  be  carried  into  the  rules  a  few  hours  in  a  day  }  though 
Lord  Mansfield  acceded  to  the  petition,  the  prayer  of 
it  was  denied  and  defeated  by  Judge  Foster.  At  thii 
termination  of  the  time  of  his  sentence,  a  new  reign 
oommenced  ;  and  shortly  afterwards,  during  Mr  Gren- 
ville*8  administration,  a  pension  of  200l.  a-year  was 

f  ranted  him  by  the  crown,  through  the  influence  of  Sir 
obn  Philips  }  and  he  ever  after  became  devoted  to  the 
service  of  government.  He  was  of  course  abused  in  al- 
most every  periodical  work,  which  he  seems  in  general 
to  have  had  the  good  sense  to  neglect.  Dr  SrooUet  in- 
troduced him,  in  no  very  respectful  light,  under  the  name 
of  Ferret,  in  Sir  Launcelot  Greaves  y  and  Mr  Hogarth 
made  him  one  of  the  group  in  the  third  election 
print. 

During  the  latter  part  of  his  life  he  seems  to  have 
written  but  little.  He  strenuously  supported  the  mini- 
stry during  the  American  war,  having  published, 


in 


1775,  an  answer  to  the  printed  speech    of  Edmund  SLcbbeare, 
Burke,  Esq.  spoken  in  the  house  of  commons,  April     Sheep. 
19.  1774,  wherein  he  investigates  his  knowledge  of  po-  ^ 

lity,  legislature,  human  kind,  history,  commerce,  and 
finance  ^  his  arguments  are  esamined  'y  the  conduct  of 
administration  is  boldly  defended,  and  his  talents  as  an 
orator  ckarly  cKposed  to  view.  An  essay  on  the  ori- 
gin, progress,  and  establishment  of  National  Societj  ; 
in  which  the  principles  of  government,  the  definition  of 
physical,  moral,  civil,  and  religious  liberty  contained  in 
Dr  Price*s  observations,  &c.  are  examined  and  contro- 
verted ;  together  with  a  justification  of  the  legislature 
in  reducing  America  to  obedience  by  force. 

His  publications  of  a  satirical,  political,  and  medical 
nature,  amount  to  34,  besides  a  novel,  called  Filial 
Piety,  in  which  hypocrisy  and  blustering  courage  are 
very  properly  chastised.  He  died  on  the  ist  of  August 
1788,  leaving  behind  him  the  character  of  a  benevoleni 
man  among  those  who  were  best  acquainted  with  him  ^ 
a  character  which,  from  the  manner  he  speaks  of  bis 
connections,  he  probably  deserved. 

SHEEP,  in  Zoo/ogy,    See  Ovis  and  Wool.  z 

Amongst  the  various  animals  with  which  Divine  Fro- Sheep 
vidence  has  stored  the  world  for  the  use  of  man,  none  "^^^  * 
is  to  be  found  more  innocent,  more  useful,  or  more  va-^'*''?^  ^ 
luable  than  the  ^eep.    The  sheep  supplies  us  with  food  rmgtyj^^ 
and  clothing,  and  finds  ample  employment  for  our  poor^^^ 
at  all  times  and  seasons  of  the  year,  whereby  a  variety 
of  manufactures  of  woollen  clotli  is  carried  on  without 
intemiptioQ   to  domestic  comfort  and  loss  to  friendly 
society  or  injury  to  health,  as  is  the  case  with  many 
other  occupations.     Every  lock  of  wool  that  grows  on 
its   back  becomes  the  means  of  support  to   staplers, 
dyers,  pickers,   scourers,  scriblers,  carders,  combers, 
spinners,  spoolers,  warpers,  queelers,  weavers,  fullers, 
tuckers,   burlers,    shearmen,  pressers,  clothiers,  and 
packers,  who,  one  after  another,  tumble  and  toss,  and 
twist,  and  bake  and  boil,  this  raw  material,  till  they 
have  each  extracted  a  livelihood  out  of  it  ^  and  then 
comes  the  merchant,  who,  in  his  turn,  ships  it  (in  its 
highest  state  of  improvement),  to  all  quarters  of  the 
globe,  from  whence  he  brings  back  every  kind  of  richaa 
to  his  country,  in  return  fi^r  this  valuable  commodity 
which  the  sheep  affords. 

Besides  this,  the  useful  animal,  after  being  deprived 
of  his  coat,  produces  another  against  the  next  year  ^ 
and  when  we  are  hungry,  and  kill  him  for  food,  ha 
gives  us  his  skin  to  employ  the  fell-mongers,  and  parch- 
ment-makers, who  supply  us  with  a  durable  material  fer 
securing  our  estates,  rights,  and  possessions ;  and  if  onr 
enemies  take  the  field  against  ns,  supplies  us  with  a 
powerful  instrument  for  rousing  our  courage  to  repel 
their  attacks.  When  the  parchment-maker  has  taken 
as  much  of  the  skiu  as  he  can  use,  the  gluie-maker  comes 
after  and  picks  up  every  morsel  that  is  left,  and  there- 
with supplies  a  material  for  the  carpenter  and  cabinet- 
maker, which  they  cannot  do  without,  and  which  is 
essentially  necessary  before  we  can  have  elegant  furni- 
ture in  our  houses  ^  tables,  chairs,  looking-glasses,  and 
a  hundred  other  articles  of  convenience  :  and  when  tin 
winter  nights  come  on,  while  we  are  deprived  of  tha 
cheering  light  of  the  sun,  the  sheep  supplies  us  with  aa 
artificial  mode  of  light,  whereby  we  preserve  every  plei^ 
sure  of  domestic  society,  and  with  whose  assistance  wq 
can  continue  our  work^  oi  wiUa  ^t  t^^^^VDLW\ss^R5asH^ 
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other  part  of  the  slaughtered  animal  supplies  us  with  an 
ingredient  necessary  for  making  good  common  soap,  a 
useful  store  for  producing  cleanliness  in  every  family, 
rich  or  poor.  Neither  need  the  horns  be  thrown  away  'y 
for  they  are  converted  by  the  button  ^makers  and  turners 
ititn  a  cheap  kind  of  buttons,  tips  for  bows,  and  many 
useful  ornaments.  From  the  very  trotters  an  oil  is  ex« 
trncted  useful  for  many  purposes,  and  they  aflbrd  good 
food  when  baked  in  an  oven. 

Even  the  bones  are  useful  also  ^  for  by  a  late  inven- 
tion  of  Dr  Higgins,  they  are  found,  when  reduced  to 
ashes,  to  he  an  useful  and  essential  ingredient  in  the 
composition  of  the  finest  artificial  stone  in  ornamental 
\rork  for  chimney-pieces,  cornices  of  rooms,  houses, 
8cc.  which  renders  the  composition  more  durable  by  ef^ 
fectnally  preventing  its  cracking  (a). 

If  it  is  objected  to  the  meek  inoffensive  creature,  that 
he  is  expensive  while  living,  in  eating  up  our  grass, 
&c.  it  may  be  answered,  that  it  is  quite  the  contrary  ; 
for  he  can  feed  where  every  other  animal  has  been  be- 
fore him  and  grazed  all  they  could  find  ^  and  that  if  he 
takes  a  little  grass  on  our  downs  or  in  our  fields,  be 
amply  repays  us  for  every  blade  of  grass  in  the  ricboesa 
of  the  manure  which  he  leaves  behind  him.  He  pro* 
tects  the  hands  from  the  cold  wintry  blast,  by  provid- 
ing them  with  the  softest  leather  gloves.  Every  gen- 
tleman^s  library  is  also  indebted  to  him  fur  the  neat 
binding  of  his  books,  for  tbe  sheath  of  his  sword,  and 
for  cases  for  his  instruments ,  in  short,  not  to  be  tedi- 
ous in  mentioning  the  various  uses  of  leather,  there  is 
bardly  any  furniture  or  utensil  of  life  but  the  sheep 
contributes  to  render  either  more  useful,  convenieDt,  or 
ornamental. 

As  the  sheep  is  so  valuable  an  animal,  every  piece  of 
information  concerning  the  proper  method  of  managing 
it  must  be  of  importance.  It  will  not  therefore  be  use* 
less  or  unentertaining  to  give  some  account  of  the  man- 
ner of  managing  sheep  in  Spain,  a  country  famous  for 
^  producing  the  best  wool  in  the  world. 

AccouDtof  In  Spain  there  are  two  kinds  of  sheep:  the  coarse- 
the  Spanish  wooiled  sheep,  which  always  remain  in  their  native 
''^^^P  country,  and  arc  housed  every  night  in  winter  5  and  the 

fine-woolled  sheep,  which  are  always  in  the  open  air, 
and  travel  every  summer  from  the  cool  mountains  of  the 
northern  parts  of  Spain,  to  feed  in  winter  on  the  sonth- 
ern  warm  plains  of  Andalusia,  Mancha,  and  Estrema- 


dui*a.  Of  these  latter,  it  appears  from  accurate  com-  s),,^^ 
putations,  that  there  are  ubout  five  millions  (b)  j  and  '■■  y^ 
that  the  wool  and  flesh  of  a  flock  of  10,000  sheep  pro- 
duced yearly  about  24  reals  a  bead,  about  tbe  valoe 
of  12  English  sixpences,  one  of  which  belongs  to  the 
owner,  three  to  the  king,  and  tbe  other  eight  are  allow- 
ed for  the  expences  of  pasture,  lythes,  sbepherds,  dog*, 
salt,  shrarinir,  gcc.  Ten  thousand  sheep  form  a  flock, 
which  is  divided  into  ten  tribes,  under  the  managemeot 
of  one  person,  who  has  absolute  dominion  over  fifty  sbep- 
herds  and  fifly  dogs.  , 

M.  BLuirt(o:innc*,  a  French  gentleman,   who  resided  of  Scfoi^ 
many  yeartt  in  Spain,  and  directed  bis  inquiries  chiefly 
to  the  civil  government,  trade,  and  nMrnufkcturss,  of 
that  country,  gives  the  following  account  of  tbe  wan- 
dering sheep  of  Segovia.  **  It  is  (says  he)  in  the  neigb- 1*""^ 
bonring  mountains  that  a  part  of  the  wandeiiog  ^eep'^^'T'*' 
feed  during  the  fine  sea3on.     They  leave  tbem  in  thcp,.. 
month  of  October,  pass  over  those  which  separate  the 
two  Castiles,  cross  New  Castile,  and  disperse  tbemsehres 
in  tbe  plains  of  Estramadura  and  Andalusia.    For  some 
years  past  those  of  the  two  Castiles,  which  are  wit  bin 
reach  of  the  Sierra- Morena,  go  thither  to  pass  tbe  win- 
ter 'y  which,  in  that  part  of  Spain,  is  more  mild  ;  the 
length  of  their  day's  jouiney  is  in  proportion  to  the 
pasture  they  meet  wiih.     They  travel  in  flocks  from 
1000  to  1200  in  number,  under  the  conduct  of  two 
shepherds  ;    one  of  whom  is  called  the  Mayoral^   the 
other  the  ZagaL     When  arrived  at  the  place  of  their 
destination,  they  are  distributed  in  the  pastures  previ* 
ously  assigned  them.     They  return  in  the  month  of 
April  5  and  whether  it  be  habit  or  nalnral  instinct  tlmt 
draws  them  towards  the  climate,  which  at  this  season 
becomes  most  proper  for  them,  the  inquietude  which 
they  manifest  might,  in  case  of  need,  serve  as  an  al- 
manac to  their  conducters.*' 

Mr  Arthur  Young,  in  that  patriotic  work  which  he 
conducted  with  great  industry  and  judgment,  the  An- 
nals of  Agriculture,  gives  us  a  very  accurate  and  inlo- 
resting  account  of  the  Pyrenean  or  Catalonian  sheep.         ^ 

'*  On  the  northern  ridge,  bearing  to  tbe  west,  are  tbe  Of  Caal^- 
pastures  of  the  Spanish  flocks.  This  ridge  is  not,  bow-  >"^  ^ 
ever  the  whole  j  there  are  two  other  mountains,  qnite^|Tjyi 
in  a  difierent  situation,  and  the  sheep  travel  firom  one  to^^\|^ 
another  as  the  pasturage  is  short  or  plentiful.  I  exa-p^  i^i. 
mined  the  soil  of  these  mouutain  pastures,  and  found  it 
in  general  stony  ;  what  in  the  west  of  England  would 

be 


(a)  Any  curious  person  would  be  much  entertained  to  see  tbe  manufactory  of  bone  ash,  now  (about  1794)  car- 
ried on  by  Mr  Minish  of  White-chapel,  New  Road,  wherein  the  bones  of  sheep  and  cows  undergo  many  ingeni- 
ous processes,  i.  There  is  a  mill  to  break  them  ^  2.  A  cauldron  to  extract  their  oil,  marrow,  and  fat ;  3.  A  re- 
verberatory  to  heat  them  red  hot ;  4.  An  oven  for  those  bones  to  moulder  to  ashes ;  5.  A  still  to  collect  tbe  fumes 
of  the  burnt  bones  into  a  brown  fluid,-  from  whence  hartshorn  is  made  ;  6.  Furnaces  for  making  parts  thereof 
into  Glaubcr^s  salts  >  7.  A  sand  heat  containing  twelve  jars,  for  collecting  a  crystallizing  vapour  into  sal-ammo- 


niac. 


(b)  In  the  1 6th  century  the  travelling  sheep  were  estimated  at  seven  millions  :  under  Philip  III.  the  number 
was  diminished  to  two  millions  and  a  half.  Ustariz,  who  wrote  at  the  beginning  of  tbe  1 8th  century,  made  it 
amount  to  four  millions.  The  general  opinion  is,  that  at  present  it  does  not  exceed  ^ve  millions.  If  to  this  num- 
ber the  eight  millions  of  stationary  sheep  be  added,  it  will  make  nearly  thirteen  millions  of  animals,  all  managed 
contrary  to  the  true  interests  of  Spain,  for  the  advantage  of  a  few  individuals.  For  the  proprietors  of  stationary 
flocks  also  have  privileges  which  greatly  resemble  those  of  the  members  of  the  Mesta.  According  to  Arriquebar, 
Spain  contains  eight  millions  of  fine-woolled  sheep,  ten  millions  of  coarse- woolled,  and  five  hundred  thousand  bulls, 
oxen,  and  cows. 
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Jbcfp.  be  called  a  stone  brash^  with  some  mixture  of  loam,  and 
in  a  few  places  a  liule  peaty.  The  plants  are  many  of 
them  untouched  by  the  sheep :  many  ferns,  narcissus, 
violets,  &c.  hut  burnet  {poterivm  sanguisorba)  and  the 
narrow-leaved  plantain  {piantago  lanceolata)  were  eaten, 
as  may  be  supposed,  close.  I  looked  for  trefoils,  but 
found  scarcely  any :  it  was  very  apparent  that  soil  and 
peculiarity  of  herbage  had  little  to  do  in  rendering  these 
heights  proper  for  sheep.  In  the  northern  parts  of  Eu- 
rope, the  tops  of  mountains  half  the  height  of  these 
(for  we  were  above  snow  in  July)  are  bogs  5  all  are  so 
which  I  have  seen  in  our  islands,  or  at  least  the  pro- 
portion of  dry  land  is  very  trifling  to  that  which  is  ex- 
tremely wet:  Here  they  arc  in  general  very  dry.  Now 
a  great  range  of  dry  land,  let  the  plants  be  what  tliey 
may,  will  in  every  country  suit  sheep.  The  flock  is 
brought  every  night  to  one  spot,  which  is  situated  at 
the  end  of  the  valley  on  the  river  I  have  mentioned,  and 
near  the  port  or  passage  of  Picada :  it  is  a  level  spot  shel- 
tered from  all  winds.  The  soil  is  eight  or  nine  inches 
deep  of  old  dung,  not  at  all  inclosed  :  from  the  freedom 
from  wood  all  around,  it  seems  to  be  chosen  partly  for 
safety  against  wolves  and  bears.  Near  it  is  a  very  large 
stone,  or  rather  rock,  fallen  from  the  mountain.  This 
the  shepherds  have  taken  for  a  shelter,  and  have  buiJt  a 
hut  against  it  *,  their  beds  are  sheep  skins,  and  their 
door  so  small  that  tlicy  crawl  in.  I  saw  no  place  for 
fire  J  but  they  have  it>  since  they  dress  here  the  flesh  of 
tlieir  sheep,  and  in  the  night  sometimes  keep  ofl'  the 
bears,  by  whirling  fire-brands  :  four  of  tliem  belonging 
to  the  flock  mentioned  above  lie  here.  I  viewed  their 
flock  very  carefully,  and  by  means  of  our  guide  and  in- 
terpreter, made  some  inquiries  of  the  shepherds,  which 
they  answered  readily  and  very  civilly.  A  Spaniard 
at  Venasque,  a  city  in  the  Pyrenees,  gives  600  livres 
French  (the  livre  is  lofd.  English)  a-year  for  tlie  pas- 
turage of  this  flock  of  20CO  sheep.  In  the  winter  he 
sends  them  into  the  lower  parts  of  Catalonia,  a  journey 
of  12  or  13  days,  and  when  the  snow  is  melted  in  the 
«pring,  they  are  conducted  back  again.  They  are  the 
whole  year  kept  in  motion,  and  moving  from  spot  to 
9pot,  which  is  owing  to  the  great  range  they  every  where 
have  of  pasture.  They  are  always  in  the  open  air,  ne- 
ver housed  or  under  cover,  and  never  taste  of  any  food 
but  what  they  can  find  on  the  hills. 

*'  Four  shepherds,  and  from  four  to  six  large  Spanish 
dogs,  have  the  care  of  this  flock:  the  latter  are  in  France 
called  of  the  Pyrenees  breed;  they  are  black  and  white, 
of  the  size  of  a  large  wolf,  a  large  head  and  neck,  arm- 
ed with  collars  stuck  with  iron  spikes.  No  wolf  can  stand 
against  them ;  but  bears  are  more  potent  adversaries  : 
if  a  bear  can  reach  a  tree,  he  is  safe ;  he  rises  on  his  hind 
legs,  with  his  back  to  the  tree,  and  sets  the  dogs  at  de- 
fiance. In  the  night  the  shepherds  rely  entirely  oq 
their  dogs  j  but  on  hearing  them  bark  are  ready  with 
fire-arms,  as  the  dogs  rarely  bark  if  a  bear  is  not  at 
hand.  I  was  surprised  to  find  that  they  are  fed  only 
with  bread  and  milk.  The  head  shepherd  is  paid  1 20 
livres  ayear  wages  and  breads  the  others  80  livres  and 
bread.  But  they  are  allowed  to  keep  g«ats,  of  which 
they  have  many  which  they  milk  every  day.  Their  food 
is  milk  and  bread,  except  the  flesh  of  such  sheep  or 
lambs  as  accidents  give  them.  The  head  shepherd 
keeps  on  the  mountain  top,  or  an  elevated  spot,  from 
whence  he  can  the  better  see  axonnd  while  the  flock . 
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traverses  the  declivities.  In  doing  this  the  sheep  are  ex-  shecy. 
posed  to  great  danger  in  places  that  are  stony  ^  for  by  — — \r— 
walking  among  the  rocks,  and  especially  the  goats, 
they  move  the  stones,  which,  rolling  down  the  hills, 
acquire  an  accelerated  force  enough  to  knock  a  man 
down,  and  sheep  are  often  killed  by  them  ;  yet  we  saw 
bow  alert  they  were  to  avoid  such  stones,  and  cautious- 
ly on  their  guard  against  them.  I  examined  the  sheep 
attentively.  They  are  in  general  polled,  but  some  have 
horns  ^  which  in  the  rams  turn  backwards  behind  the 
ears  and  project  half  a  circle  forward  ^  the  ewes  horns 
turn  also  behind  the  ears,  but  do  not  project  ^  the  legs 
white  or  reddish  j  speckled  faces,  some  white,  some 
reddish)  they  would  weigl)  fat,  I  reckon,  on  an  average, 
from  15  lb.  to  18  lb.  a  quarter.  Some  tails  short,  some 
left  long.  A  few  black  sheep  among  them  :  some  with 
a  very  little  tuft  of  wool  on  their  foreheads.  On  the 
whole  they  resemble  those  on  the  South  Downs  ^  their 
legs  arc  as  short  as  those  of  that  breed  y  a  point  which 
merits  observation,  as  they  travel  so  much  and  so  well. 
Their  shape  is  very  good  ^  round  ribs  and  flat  straight 
backs;  and  would  with  us  be  reckoned  handsome  slieep; 
all  in  good  order  and  flesh.  In  order  to  be  still  better 
acquainted  with  them,  I  desired  one  of  the  shepherds  to 
catch  a  ram  for  me  to  feel,  and  examine  the  wool,  which 
I  found  very  thick  and  good,  of  the  carding  sort,  as  may 
be  supposed.  I  took  a  specimen  of  it,  and  also  of  a 
hoggit,  or  lamb  of  last  year,  in  regard  to  the  mellow 
softness  under  the  skin,  which,  in  Mr  6akewell*s  opi- 
nion, is  a  Strang  indication  of  a  good  breed,  with  a  dis- 
position to  fatten,  he  bad  it  in  a  much  superior  degree 
to  many  of  our  English  breeds,  to  the  full  as  much  so 
as  the  South  Downs,  which  are  for  that  point  the  best 
short- wool  led  sheep  which  I  know  in  England.  The 
fleece  was  on  hts  back,  and  weighed,  as  I  guessed,  about 
8  1b.  English  ;  but  the  average,  they  say,  of  the  floctc 
is  from  four  to  five,  as  I  calculated  by  redncing  the  Ca- 
talonian  pound  of  i2oz.  to  ours  of  16,  and  is  all  sold 
to  the  French  at  30s.  the  lb.  French.  This  ram  had 
the  wool  of  the  back  part  of  his  neck  tied  close,  and  the 
upper  tuft  tied  a  second  knot  by  way  of  ornament ;  fior 
do  they  ever  shear  this  part  of  the  fleece  for  that  reason : 
we  saw  several  in  the  flock  with  this  species  of  decora- 
tion. They  said  that  this  ram  would  sell  in  Catalonia 
for  20  livres.  A  circumstance  which  cannot  be  too 
much  commended,  and  deserves  universal  imitation,  is 
the  extreme  docility  they  accustom  them  to.  When  I 
desired  the  shepherd  to  catch  one  of  his  rams,  T  supposed 
he  would  do  it  with  his  crook,  or  probably  not  be  able 
to  do  it  at  ail ;  but  he  walked  into  the  flock,  and  singl- 
ing out  a  ram  and  a  goat,  bid  them  follow  him,  which 
they  did  immediately ',  and  he  talked  to  them  while 
they  were  obeying  him,  holding  out  his  hand  as  if  to 
give  them  something.  By  this  method  he  brought  me  * 
the  ram,  which  I  caught,  and  held  without  difficulty.^' 

The  best  sort  of  sheep  for  fine  wool  are  those  bred  T;* hat 
in  Herefordshire,  Devonshire,  and  Worcestershire  j  but  sheep  pro- 
thcy  are  small,  and  black-faced,  and  bear  but  a  small  ^^*^  *^ 
quantity.    Warwick,  Leicestershire,  Buckingham,  and        "^^ 
Northamptonshire,  breed  a  large-boned  sheep,  of  the 
best  shape  and  deepest  wool  we  have.     The  marshes 
of  Lincolnshire  breed  a  very  large  kind  of  sheep,  but 
their  wool  is  not  good,  unless  the  breed  be  mended  by 
bringing  in  sheep  of  other  counties  among  tl\eTO.^>?iVv\OoL 
18  a  scheme  of  lal^^et^  y^q%\s\X^  ^<5j\w^^\^^vi.,   Xw 
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Sheep.  i^'i9  cOQQty,  it  is  no  UQcommon  thing  to  give  fifty  goi- 
^  'v  '*  neas  for  a  rami  and  a  guinea  for  the  admission  of  an 
ewe  to  one  of  these  valuable  males,  or  twenty  guineas 
for  the  use  of  it  for  a  certain  nnrbber  of  ewes  during 
one  season.  Suflfolk  also  breeds  a  very  valuable  kind  of 
rfieep.  The  northern  counties  in  general  breed  sheep 
with  long  but  hairy  wool :  however,  the  wool  which  is 
taken  from  the  neck  and  shoulders  of  the  Yorkshire 
sheep  is  used  for  mixing  with  Spanish  wool  in  some  of 
their  finest  cloths. 

Wales  produces  a  small  hardy  kind  of  sheep,  which  has 
the  best  tasted  flesh,  but  the  worst  wool  of  all.    Never- 
theJess  it  is  of  more  extensive  use  than  the  finest  8ego- 
vian  fleeces  j  for  the  benefit  of  the  flannel  manufacture 
is  universally  known.     The  sheep  of  Ireland  vary  like 
those  of  Great  Britain  ^  those  of  the  south  and  east  be- 
ing large  and  their  flesh  rank  :  those  of  the  north  and 
the  mountainous  parts  small  and  their  flesh  sweet.    The 
fleeces   in  the  same  manner  differ  in  degrees  of  ralufe. 
Scotland  breeds  a  small  kind,  and  their  fleeces  are  coarse. 
But  the  new  Leicestershire  breed  is  the  most  fasbioA- 
able,  and  of  course  the  most  profitable  breed  in  the 
island.     Joseph  Altom  of  Clifton,  who  raised  himself 
from  a  plough-boy,  was  the  first  who  distinguished  him- 
self in  the  midland  counties  of  England  for  a  superior 
breed  of  sheep.     How  he  improved  this  breed  is  nbt 
known }  but  it  was  customary  for  eminent  farmers  in  his 
time  to  go  to  Clifton  in  summer  to  choose  and  purchase 
ram-lambs,  for  which  they  paid  two  or  three  guineas. 
This  man  was  succeeded  by  Mr  Bakewell  ^  and  it  may 
reasonably  be  supposed  that  the  i>i«ed,  by  means  of  Al* 
tom's  stock,  had  passed  the  first  sUge  of  improvement 
before  Mr  Bakew^iPs  time.     Still,  however,  it  must  be 
'Acknowledged,  that  the  Leicestershire  breed  of  sheep 
'owes  its  present  high  state  of  improvement  io  the  ability 
6       -Mid  care  of  Mr  BakewelL  , 
'Acc€imt  of      «  The  manner  in  which  Mr  fiakeweli  raised  his  sheep 
JJjP^^^   to  the  degree  of  Celebrity  in  which  they  deservedly 
1^^  stand,  is,  notwithstanding  the  recentness  of  the  im- 

MarthalTi  prove  men  t,  and  its  being  done  in  the  day  of  thousands 
Midlamd  now  living,  a  thing  in  dispute ;  even  among  men  high 
^^otmUm,  |g  ^iiQ  profession,  and  living  in  the  very  district  in 
tf^l^.        y^^^^^  the  improvement  has  been  carried  on ! 

y'  **  Some  are  of  opinion  that  he  affected  it  by  a  cross 

Howitii  with  the 'Wiltshire  breed  >  an  improbable  idea,  as  their 
inf^ioMd  he  form  altogether  contradicts  it :  others,  that  the  Ryeland 
improved     ]^^^^^  ^,f  ^  ^s^j  for  i\^\^  purpose  $  and  with  some  show 

of  probability.  *If  any  cross  whatever  was  used  the  Rye- 
land  breed,  whether  we  view  the  form,  the  size,  the 
wool,  the  flesh,  or  the  fatting  quality,  is  the  most  pro- 
bable instrument  of  improvement. 

^  These  ideas,  however,  are  registered  merely  as 
■matters  of  opinion.  It  is  more  than  probable  that 
Mr  Bake  well  alone  is  in  possession  of  the  several  mi- 
Butise  of  improvement  ^  and  the  public  can  only  hope 
that  at  a  proper  time  the  facts  may  be  communicated 
for  the  direction  of  future  improvers. 

^'  Whenever  this  shall  take  place,  it  will  most  pro- 
bably come  out  that  no  cross  with  any  alien  breed  what- 
ever has  been  used  5  but  that  the  improvement  has  been 


it. 


effected  by  selecting  individuals  from  kindred  bre^$  Skcf 
from  the  several  breeds  or  varieties  of  long-wooUcd^"-'V— ^ 
sheep,  with  which  Mr  Bake  well  was  sorrouoded  on  al- 
most every  side,  and  by  breeding,  inandin  (c),  with 
this  selection:  solicitously  seizing  the  superior  acci- 
dental varieties  produced  \  associating  theao  varieties ; 
and  still  continuing  to  select,  with  judgmenty  tiie  su- 
perior individuals.  | 

"  It  now  remains  to  give  a  descrtpiion  of  the  soperiorDsMiTua 
class  of  individuals  of  this  breed,  especially  ewes  and^^*^ 
wedders,  in  full  condition,  but  not  imnKxferately  f^t.^*^ 
The  rams  will  require  to  be  distinfluiabed  afterwarda* 

**  The  head  is  long,  small,  and  bomless,  with  ears 
somewhat  long,  and  standing  backward,  and  with  the 
nose  shooting  forward.  The  neck  thin,  and  clean  to- 
ward the  head  y  but  taking  «  conical  form  \  standing 
low,  and  enlki^ng  every  way  at  the  base  ^  the  fore  end 
altogether  short.  The  bosom  broad,  with  the  shoulders, 
ribs,  and  chine  e^xtraordinary  full.  The  loin  broad,  and 
the  hack  level.  The  haunches  comparatively  full  co- 
wards the  hips,  but  light  downward :  being  altogether 
small  in  proportion  to  tlie  fore-parts.  The  legs,  at  pre- 
sent, of  a  moderate  length ;  with  the  bone  extremely 
fine.  The  bone  throughout  remarkably  light.  The 
carcase,  when  fully  fat,  takes  a  remarkable  form  ;  mock 
\vider  than  it  is  deep,  and  almost  as  broad  as  it  as  long. 
Full  on  the  shoulder,  widest  on  the  ribs,  narrowing  with 
a  regular  curve  towards  the  tail }  approaching  the  form 
of  the  turtle  nearer  perhaps  than  any  other  animal.  The 
pelt  is  thin,  and  the  tail  small.  The  wool  is  ahorter 
than  long  woob  in  general,  but  much  longer  than  the 
middle  wools  \  the  ordinaij  length  of  staple  &\^  to  wevtm 
inches,  varying  much  in  nneness  and  weight.*^  ^ 

This  breed  surpasses  every  other  in  beauty  of  fonn  ;FstiBi» 
they  are  full  and  weighty  in  the  fore  quarters  ;  and  mtc*^*^ 
remarkable  for  smallness  of  bone.  Mr  Marshall,  wk 
has  been  of  so  much  benefit  to  agriculture  and  his  coun- 
try by  his  publications,  informs  us,  in  his  Rural  Ecooooiy 
of  the  Midland  Counties,  that  he  has  seen  a  rib  of  a 
sheep  of  this  breed  contrasted  with  one  of  a  Norfolk 
sheep;  the  disparity  was  striking)  the  latter  nearly 
twice  the  size ;  while  the  meat  which  covered  tbo  for- 
mer was  three  times  the  thickness ;  consequently  the 
proportion  of  meat  to  bone  was  in  the  one  incompara- 
bly greater  than  in  the  other.  Therefore,  in  this  point 
of  view,  the  improved  breed  has  a  decided  preference: 
for  surely  while  mankind  continue  to  eat  flesh  and  throw 
away  bone,  the  former  must  be,  to  the  consumer  at  least, 
the  more  valuable. 

The  criterions  of  good  and  bad  flesh  while  the  ani- 
mal is  alive  differ  in  different  species,  and  are  not  pro- 
perly settled  in  the  same  species.  One  superior  breeder 
is  of  opinion,  that  if  the  fle^h  is  not  loose,  it  is  of  course 
good  \  holding,  that  the  flesh  of  sheep  is  never  found 
in  a  state  of  hardness,  like  that  of  ill-fleshed  cattle : 
while  others  make  a  fourfold  distinction  of  the  flesh  of 
sheep;  as  looseness,  mellowness,  firmness,  hardness:  con- 
sidering the  first  and  the  last  equally  exceptionable,  and 
the  second  and  third  equally  desirable ;  a  happy  mixture 
of  the  two  being  deemed  the  point  of  perfection. 

The 


\ 


(c)  Inandin  is  a  term  used  in  the  midland  countiiis  of  England  to  express  breeding  from  the  same  family. 
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The  flesh  of  sheep,  when  slaughtered,  is  well  known 
i^  to  be  of  Tarioos  qoalities.  Some  is  composed  of  large 
coarse  grains  interspersed  with  wide  empty  pores  like  a 
sponge  :  others,  of  large  grains,  with  wide  pores  filled 
with  fat ;  others,  of  fine  close  grains,  with  smaller  pores 
filled  with  Ux  \  and  a  foorth,  of  close  grains,  without 
•nyiotermixture  of  fatness. 

The  flesh  of  sheep,  when  dressed,  is  equally  well 
known  to  possess  a  variety  of  qualities :  some  mutton  is 
coarse,  dry,  and  insipid  \  a  dry  sponge,  affording  little 
or  no  gravy  of  any  colour.  Another  sort  is  somewhat 
firmer,  imparting  a  light-coloured  gravy  only.  A  third 
plump,  short  and  palatable ;  affording  a  mixture  of  white 
and  red  gravy.  A  fourth  likewise  plump  and  well-fla* 
Toured,  but  dischai^g  red  gravy,  and  this  in  various 
quantities. 

It  is  likewise  observable,  that  tome  mutton,  when 
dressed,  appears  covered  with  a  thick,  tough,  parch- 
nent*like  iutegoment  \  others  with  a  membrane  compa- 
ratively fine  and  flexible.  Bnt  these,  and  some  of  the 
other  qualities  of  mutton,  may  not  be  wholly  owing  to 
breed,  but  in  part  to  the  age  and  the  state  of  fatness  at 
the  time  of  slaughter.  Examined  in  this  light,  whe- 
ther we  oousider  the  degree  of  fatness,  or  their  natural 
propensity  to  a  state  of  fatness,  even  at  an  early  age^ 
the  improved  breed  of  Leicestershire  slu^ep  appears  with 
many  superior  advantages. 

The  degree  of  fatness  to  which  the  individuals  of  Uiis 
breed  are  capable  of  being  raised,  will  perhaps  appear 
incredible  to  those  who  have  not  had  an  opportunity  of 
being  convinced  by  their  own  obiaervation.  *'  I  have 
seen  wedders  (says  Mr  Marshall)  of  only  two  shear  (two 
or  throe  years  old)  so  loaded  with  fat  as  to  be  scarcely 
able  to  rnake  a  run  \  and  whose  fat  lay  so  much  with- 
out the  bone,  it  seemed  ready  to  be  shaken  from  the  ribs 
on  the  smallest  agitation. 

**  It  is  common  for  the  sheep. of  this  breed  to  have 
such  a  projection  of  (at  upon  the  ribs,  immediately  be- 
hind the  shoulder,  that  it  may  be  easUy  gathered  up  in 
the  hand,  as  the  flank  of  a  fat  bollock.  Hence  it  has 
gained,  in  technical  language,  the  name  of  the  for€^ 
Jlank :  a  point  which  a  modem  breeder  never  fails  to 
touch  in  judging  of  the  quality  of  this  breed  of  sheep. 

**  What  ia,  perhaps,  still  more  extraordinary,  it  is  not 
rare  for  the  rams  at  least,  of  this  In^ed,  to  be  *  cracked 
on  the  back  ;'  that  is,  to  be  cloven  along  the  top  of  the 
ehine,  in  the  manner  fat  sheep  generally  are  upon  the 
romp.  This  mark  is  eoosidered  as  an  evidence  of  the 
best  blood. 

**  Extraordinary,  however,  as  i^  these  appeannees 
white  the  animals  are  livings  the  facts  are  still  more  stri- 
king after  they  are  slaughtered.  At  Litchfield,  in  Fe- 
bruary 1785,  I  saw  a  fore  quarter  of  mutton,  fatted  by 
Mr  Princep  of  Croxall,  and  which  measured  upon  the 
ribs  four  inches  of  fat.  It  must  be  acknowledged,  how^ 
ever,  that  the  Leicestershire  breed  do  not  prodooe  sO 
much  wool  as  most  other  longwwoolled  sheep.^* 

As  the  practice  of  letting  rams  by  the  season  is  now 
become  profitable,  it  may  be  useful  to  mention  the  me" 
thod  of  rearing  them. 

*^  The  priiieipal  ram -breeders  ssive  annually  twenty, 
thirty,  or  perhaps  forty  ram  lambs  y  castration  being 
seldom  applied,  in  the  first  instance,  to  the  produce  of  a 
valuable  ram,  for  in  the  choice  of  these  lambs  they  are 
led  more  by  blood  or  parentage,  than  by  ibrm|  on 
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which,  at  an  early  age,  little  dependence  can  be  placode  Shtep,- 
Their  treatment  from  the  time  they  are  weaned,  in  July 
or  August,  until  the  time  of  shearings  the  first  week  in 
June,  consists  in  giving  them  every  indulgence  of  keep, 
in  order  to  push  them  forward  for  the  show  )  it  being 
the  common  practice  to  let  such  as  are  fit  to  be  let  the 
first  season,  while  they  are  yet  yeaiiing8^.provincially 
^  sharhogs.* 

^  Their  first  pasture,  after  Weaning,  is  pretty  gene* 
rally,  I  believe,  clover  that  has  been  mown  earty^  and 
has  got  a  second  time  into  head  j  the  heads  of  clover 
being  considered  as  a  most  forcing  food  of  sheep.  After 
this  goes  off,  turnips,  cabbages,  ccJewort,  with  hay,  and 
{report  says)  with  com.  But  the  use  of  this  the 
breiNleTS  severally  deny,  though  collectively  they  may  bo 
liable  to  the  charge* 

^  Be  this  as  it  may,  something  considerable  depends 
on  the  art  ofmahinK  tfp^  not  lambs  only,  but  mms  of  all 
ages*  Fat,  like  charity,  covers  a  multitude  of  faults  $ 
and  besides,  is  the  best  evidence  of  their  fatting  quality 
which  their  owners  can  produce  (t.r.  their  natural  pro- 
pensity to  a  state  of  fatness),  while  in  the  fiitness  of  the 
sharhogs  is  seen  their  degree  of  inclination  to  fat  at  an 
early  age. 

**  Fatting  quality  being  the  one  thing  needful  in  gra« 
zing  stock,  and  being  found,  in  some  considerable  de- 
gree at  lewtf  to  be  hereditary,  the  fattest  rams'  are  of 
course  the  best )  though  other  attachments,  well  or  ill 
placed,  as  to  form  or  fashionable  points,  will  perhaps 
have  equal  or  greater  weight  in  the  minds  of  some  men, 
evoniin>this  emightoied  age.  Such  shearlings  as  will 
not  make  up  sufficiently  as  to  form  and  fatness,  are  ei- 
ther kept  on  to  am»ther  year  to  give  them  a  fiiir  chance, 
or  are  castrated,  or  butchered  while  sharh^.*^ 

From  the  fint  letting,  about  40  years  ago,  to  the  what  idim 
year  1780,  the  prices  kept  gradually  rising  from  fifteen  Mr  Bi^ke- 
shillings  to  a  guinea,  and  from  one  to  ten.     In  1780^^^^  '^' 
Mr  Bakewell  let  several  at  ten  guineas  each  •,  and,  what  j*^^^^ 
is  father  inexplicable,  Mr  Parkinson  of  Quarndon  let^ii^^,^ 
one  the  same  year  ibr  twenty-five  guineas }  a  price  which 
then  astonished  the  whole  country. 

From  that  time  to  1786  Mr  Bakewell*s  stock  rose 
rapidly  from  ten  to  a  hundred  guineas }  and  that  year 
he  let  two-thirds  of  one  ram  (reseiving  one-third  ot  the 
usual  number  of  ewes  to  himself)  to  two  principal 
breeders,  for  a  hundred  guineas  each,  the  entire  services 
of  the  ram  being  rated  at  three  hundr^  guineas  !  Mr 
Bakewell  making  that  year,  by  letting  twenty  rams  on^ 
ly,  more  than  a  thousand  pounds ! 

Since  that  time  the  prices  have  been  still  rising.  Four 
hundred  guineas  have  been  repeatedly  given.  Mr  Bake- 
well,  this  year  (1789)  makes,  says  Mr  Marshall,  twelve 
himdred  guineas  by  three  rams  (brothers,  we  believe)  ; 
two  thousand  of  seven  ^  and,  of  his  whole  letting,  full 
three  thousand  guineas ! 

Beside  this  extraordinary  sum  made  by  Mr  Bakewell^ 
there  are  six  or  seven  other  breeders  who  make  from 
five  hundred  to  a  thousand  guineas  each.  The  whole 
amount  of  moneys  produced  that  year  in  the  midland 
counties,  by  letting  rams  of  the  modem  breed  for  one 
season  only,  is  estimated,  by  those  who  aire  adeqnate  to 
the  subject,  at  the  almost  incredible  sum  often  thousand 
pounds. 

Rams  previous  to  the  season  are  reduced  from  the 
combrons  fat  state  in  tih\c\\  l^^  %x%  ^sAk^^xi.  "^Va  ^asso^^ 
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time  of  sending  them  out  is  the  middle  of  September. 
Tbey  are  conveyed  in  carnages  of  two  ivheels  with 
springs^  or  hung  in  slings,  20  or  30  miles  a-day,  somo- 
timps  to  the  distance  of  200  or  300  miles.  Tbey  are 
not  turned  loose  among  the  ewes,  but  kept  apart  10  a 
small  inclosure,  where  a  couple  of  ewes  only  are  admit- 
ted at  once.  When  the  season  is  over,  every  care  is 
taken  to  make  the  rams  look  as  fat  and  handsome  as 
possible. 

In  the  choice  of  ewes  the  breeder  is  led  by  the  sama 
criterioos  as  in  the  choice  of  rams.  Breed  is  the  first 
object  of  connderation.  Excellency,  in  any  species  or 
variety  of  live*8tock,  cannot  be  attained  with  any  degree 
of  certainty,  let  the  male  be  ever  so  exceUeat,  unless 
tiie  females  employed  likewise  inherit  a  large  proportion 
of  the  genuine  blood,  be  the  species  or  variety  what  it 
may.  Hence  no  prudent  man  ventures  to  give  the 
higher  prices  for  the  Dishley  rams,  unless  his  ewes  are 
deeply  tinctured  with  the  Dishley  blood.  Next  to  breed 
is  flesh,  fat,  form,  and  wool. 

After  the  lambs  are  weaned,  the  ewes  are  kept  in 
common  feeding  places,  without  any  alteration  of  pas- 
ture, previous  to  their  taking  the  ram.  In  winter  they 
are  kept  on  grass,  bay,  turnips,  and  cabbages.  As  the 
heads  of  the  modem  4>reed  are  much  finer  than  most 
others,  tlie  ewes  lamb  with  less  difficulty. 

The  female  lambs,  on  being  weaned,  are  put  to  good 
keep,  but  have  not  such  high  indulgence  shown  them  as 
the  males,  the  prevailing  practice  being  to  keep  them 
from  the  ram  the  first  autumn. 

At  weaning  time,  or  previoosly  to  the  admission  of 
the  ram,  the  ewes  are  culled,  to  make  room  for  the 
thaves  or  shearlings,  whose  superior  blood- and  fashion 
intitle  them  to  a  place  in  the  breeding  flock.  In  the 
work  of  culling,  the  ram-breeder  and  the  mere  grazier 
go  by  somewhat  different  guides.  The  grazier^s  guide 
is  principally  age,  seldom  giving  his  ewes  the  ram  after 
they  are  four  shear.  The  ram-breeder,  on  the  con- 
trary, goes  chiefly  by  merit }  an  ewe  that  has  brought 
him  a  good  ram  or  two  is  continued  in  the  flock  so 
long  as  she  will  breed.  There  are  instances  of  ewes  ha>- 
ving  been  prolific  to  the  tenth  or  twelfth  year }  but  in 
general  the  ewes  of  this  breed  go  off  at  six  or  seven 
shear. 

In  the  practice  of  some  of  the  principal  rani*breeders, 
the  culling  ewes  are  never  suffered  to  go  out  of  their 
hands  until  after  they  are  slaughtered,  the  breeders  not 
only  fatting  them,  but  having  them  butchered,  on  their 
premises.  There  are  others,  however,  who  sell  them  $ 
and  sometimes  at  extraordinary  prices.  Three,  four,  and 
even  so  high  as  ten  guineas  each,  have  been  given  for 
these  outcasts. 

There  are  in  the  flocks  of  several  breeders  ewes  that 
would  fetch  at  auction  twenty  guineas  each.  Mr  Bake> 
well  is  in  possession  of  ewes  which,  if  they  were  now  put 
up  to  be  sold  to  the  best  bidder,  would,  it  is  estimated, 
fetch  no  less  than  fifty  each,  and  perhaps  through  the 
present  spirit  of  contention,  much  higher  prices. 

The  following  instructions  for  purchasing  sheep,  we 
hope,  will  be  acceptable  to  our  country  readers.— The 
farmer  should  always  buy  his  sheep  from  a  worse  land 
than  his  own,  and  tliey  should  be  big  boned,  and  have 
a  long  greasy  wool,  curling  close  and  well.  These  sheep 
always  breed  the  finest  wool,  and  are  also  the  most  ap- 
proved of  by  the  butcher  for  sale  in  the  market.    For 
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the  choice  of  sheep  to  breed,  the  ram  most  be  young,  Shn^ 
and  his  skin  of  the  same  colour  with  his  wool,  for  the 
lambs  will  be  of  the  same  eoloar  with  his  skin.  Hm 
should  have  a  large  long^body  ^  a  broad  forehead,  round, 
and  well-rising ',  large  eyes  \  and  straight  and  short 
nostrils.  The  polled  sheep,  that  is,  those  which  have  wo 
boms,  are  found  to  be  the  best  breeders*  Tbc  ewe 
should  have  a  broad  back  j  a  large  bending  neck  ;  aoially 
but  short,  clean,  and  nimble  legs }  and  a  thick,  deep 
wool  covering  her  all  over* 

To  know  whether  they  be  sound  or  not,  the  farmev 
should  examine  the  wool  that  none  of  it  be  wanting,  and 
see  that  the  gums  be  red,  the  teeth  white  and  even, 
and  the  brisket-skin  red,  the  wool  firm,   the    breath 
sweet,  and  the  feet  not  hot.     Two  years  old  is  tbe  beU 
time  for  beginning  to  breed  ;  and  their  first  lambs  bliouJd 
not  be  kept  too  long,  to  weaken  them  by  suckling,  but 
be  sold  as  soon  as  conveniently  may  be.     They  will 
breed  advantageously  till  tbey  are  seven  years  old.  Tbe 
Atfmers  have  a  method  of  knowing  the  age  of  a  aheep, 
as  a  horse's  is  known,  by  the  mouth.     \\  hea  a  slwep 
is  one  shear,  as  they  express  it,  it  has  two  broad  tcctk 
before  }  when  it  is  two  shear,  it  will  have  four  ;  when 
three,  six  ^  and  when  four,  eight.     After   thia 
mouths  begin  to  break. 

The  difi'erence  of  land  makes  a  very  great  diffcrei 
in  the  sheep.  The  fat  pastures  breed  straight  tall  sheep, 
and  the  barren  hills  and  downs  breed  square  abort  ones  i 
woods  and  mountains  breed  tall  and  slender  sheep  ^  hot 
the  best  of  all  are  those  bred  upon  new-pIoDgfaed  land 
and  dry  grounds.  On  the  contrary,  all  wet  and  noisC 
lands  are  bad  for  sheep,  especially  such  as  are  subject 
to  be  overflowed,  and  to  have  sand  and  dirt  left  on  tben. 
The  salt  marshes  are,  however,  an  exception  to  this  g»* 
neral  rule,  for  their  saltness  makes  amends  for  their 
moisture }  salt,  by  reason  of  its  drying  quality ,  being  of 
great  advantage  to  sheep. 

As  to  the  time  of  putting  the  rams  to  the  ewes,  tbcwkiiv 
fiirmer  must  consider  at  what  time  of  the  spring  his  grass  osgit  to 
will  be  fit  to  maintain  them  and  their  lambs,  and  whe-  ^  *<^"*' 
ther  he  has  turnips  to  do  it  till  the  grass  comes  ^  for^*" 
very  often  both  the  ewes  and  lambs  are  destroyed  by 
the  want  of  food  ^  or  if  this  does  not  happen,  if  ibe 
lambs  are  only  stinted  in  their  growth  by  it,  it  is  an 
accident  that  they  never  recover.     The  ewe  goes  ao 
weeks  with  lamb,  and  according  to  this  it  is  easy  lo 
calculate  the  proper  time.    The  best  time  for  them  lo 
yean,  is  in  April,  unless  the  owner  has  very  forward 
grass  or  turnips,  or  the  sheep  are  field  sheep^     Where 
you  have  not  inclosures  to  keep  them  in,  then  it  may  be 
proper  they  should  yean  in  January,  that  the  lambs  may 
be  strong  by  May-day,  and  be  able  to  follow  the  dam 
over  the  fallows  and  water-furrows }  but  then  the  lambs 
that  come  so  early  must  have  a  gr^at  deal  of  care  taken 
of  them,  and  so  indeed  should  all  other  lambs  at  tbeir 
first  falling,  else  while  they  are  weak  the  crows  and  mag» 
pies  will  pick  their  eyes  out. 

When  the  sheep  are  turned  into  fields  of  wheat  or  rye 
to  feed,  it  must  not  be  too  rank  at  first,  for  if  it  be,  it 
generally  throws  them  into  scooriogs.  Ewes  that  are 
big  should  be  kept  but  bare,  for  it  is  very  dangerons  to 
them  to  be  fat  at  the  time  of  their  bringing  forth  theiv 
youn^.  They  may  be  well  fi»d,  indeed,  like  cows,  a 
fortnight  beforehand,  to  put  then  in  heart*  Mortimcr^k 
Hnsbaadry,  p.  24^ 
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The  feecling  sheep  with  turoifis  is  one  great  advantage 
to  the  farmers.  When  they  are  made  to  eat  turnips 
they  soon  fatten,  but  there  is  some  difficulty  in  bringing 
this  about.  The  old  ones  always  refuse  them  at  first, 
and  will  sometimes  fast  three  or  four  days,  till  almost 
famished  ^  but  the  young  lambs  fall  to  at  once.  The 
common  way,  in  some  places,  of  turning  a  flock  of 
sheep  at  large  into  a  field  of  turnips,  is  very  disadvan- 
tageous, for  they  will  thus  destroy  as  many  in  a  fortnight 
as  would  keep  them  a  whole  winter.  1  here  are  three 
other  ways  of  feeding  them  on  this  food,  all  of  which 
have  their  several  advantages. 

The  first  way  is  to  divide  the  land  by  hurdles,  and 
allow  the  sheep  to  come  upon  such  ^a  portion  only  at  a 
time  as  they  can  eat.  in  one  day,  and  so  advance  the 
hurdles  farther  into  the  ground  daily  till  all  be  eaten. 
This  is  infinitely  better  than  the  former  random  method} 
but  they  never  eat  them  clean  even  this  way,  but  leave 
the  bottoms  and  outsides  scooped  in  the  ground  :  the 
people  pull  up  these  indeed  with  iron  crooks,  and  lay 
them  before  the  sheep  again,  but  they  are  commonly  so 
fouled  with  the  creature's  dung  and  urine,  and  with  the 
dirt  from  their  feet,  that  they  do  not  care  for  them ; 
they  eat  but  little  of  them,  and  what  they  do  eat  does 
not  nourish  them  like  the  fresh  roots. 

The  second  way  is  by  inclosing  the  sheep  in  hurdles; 
as  in  the  former  ^  but  in  this  they  pull  up  all  the  turnips 
which  they  suppose  the  sheep  can  eat  in  one  day,  and 
daily  remove  the  hurdles  over  the  ground  whence  they 
have  pulled  up  the  turnfps  :  by  this  means  there  is  no 
waste,  and  less  expence,  for  a  person  may  in  two  hours 
pull  up  all  those  turnips ;  the  remaining  shells  of  which 
would  have  employed  three  or  four  labourers  a  day  to 
get  up  with  their  crooks  out  of  the  ground  trodden 
hard  by  the  feet  of  the  sheep ;  and  the  worse  is,  that  as 
in  the  method  of  pulling  up  first,  the  turnips  are  eaten 
up  clean,  in  this  way,  by  the  hook,  they  are  wasted, 
tlie  sheep  do  not  eat  any  great  part  of  them,  and  when 
the  ground  comes  to  be  tilled  afterwards  for  a  crop  of 
corn,  the  fragments  of  the  turnips  are  seen  in  such 
quantities  on  the  surface,  that  half  the  crop  at  least 
aeeros  to  have  been  wasted. 

The  third  manner  is  to  pull  up  the  turnips,  and  re- 
move them  in  a  cart  or  waggon  to  some  other  place, 
spreading  them  on  a  fresh  place  every  day ;  by  this  me- 
thod the  sheep  will  eat  them  op  clean,  both  root  and 
leaves.  The  great  advantage  of  this  method  is,  when 
there  is  a  piece  of  land  not  far  off  which  wants  dung  more 
than  that  where  the  turnips  grow,  which  perhaps  is  also 
too  wet  for  the  sheep  in  winter,  and  then  the  turnips 
will,  by  the  too  great  moisture  and  diit  of  the  soil, 
sometimes  spoil  the  sheep,  aud  give  them  the  rot.  Yet 
such  ground  will  often  bring  forth  more  and  larger 
turnips  than  dry  land,  and  when  they  are  carried  off, 
and  eaten  by  the  sheep  on  ploughed  land,  in  dry  weather, 
and  on  green  sward  in  wet  weather,  the  sheep  will  suc- 
ceed much  better ;  and  the  moist  soil  where  the  turnips 
grew  not  being  trodden  by  the  sheep,  will  be  much  fit- 
ter for  a  crop  of  com  than  if  they  had  been  fed  with 
turnips  on  it.  The  expence  of  hurdles,  and  the  trouble 
of  moving  them,  are  saved  in  this  case,  which  will  conn- 
terbalance  at  least  the  expence  of  pulling  the  turnips 
and  carrying  them  to  the  places  where  they  are  to  be 
eaten.     They  must  always  be  carried  off  for  oxen. 

The  diseases  to  which  sheep  are  snbject  are  theae« 
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rot,  red-water,  foot-rot  and  hoving,  scab,  dunt,  rickets,     sh^tn, 
fly-struck,  flux,  and  bursting.  Of  each  of  these  we  shall  ^  ■    y  J 
give  the  best  description  in  our  power,  with  the  most 
approved  remedies.  19 

The  rot  J  which  is  a  very  pernicious  disease,  has  of ''^^  '**^ 
late  engaged  the  attention  of  scientific  farmers.  But 
neither  its  nature  nor  its  cause  has  yet  been  fully  as- 
certained. Some  valuable  and  judicious  observations 
have,  however,  been  made  upon  it,  whieh  ought  to  be 
circulated,  as  they  may,  perhaps,  in  many  cases,  fur- 
nish an  antidote  for  this  malignant  distemper,  or  be 
the  means  of  leading  others,  to  some  more  efficacious 
remedy.  Some  have  supposed  the  rot  owing  to  the  quick 
growth  of  grass  or  herbs  that  grow  in  wet  places. 
Without  prehiisiog,  that  all  bounteous  Providence  has 
given  to  every  animal  its  peculiar  taste,  by  which  it 
distinguishes  the  food  proper  £or  its  preservation  and 
support,  if  not  vitiated  by  fortuitous  circumstances,  it 
seems  very  difficult  todiscover  on  philosophical  principles 
why  the  quick  growth  of  grass  should  render  it  noxious, 
or  why  any  herb  should  at  one  season  produce  fatal  effects, 
by  the  admission  of  pure  water  only  into  its  component 
parts,  which  at  other  times  is  perfectly  innocent,  al- 
though brought  to  its  utmost  strength  and  maturity  By 
the  genial  influence  of  the  sun.  Besides,  the  constant 
practice  of  niost  farmers  in  the  kingdom,  who  with  the 
greatest  security  feed  their  meadows  in  the  spring,  when 
the  grass  shoots  quick  and  is  full  of  juices,  militates 
directly  against  this  opinion. 

Mr  Arthur  Young  ascribes  this  disease  to  moisture. 
In  confirmation  of  this  opinion,  which  has  been  general- 
ly adopted,  we  are  informed,  in  the  Bath  Society  pa- 
pers *,  by  a  correspondent,  that  there  was  a  paddock  ad-  *  ^oL  L 
joining  to  his  park  which  had  for  several  years  caused  ""*•  *^^*' 
the  rot  in  most  of  the  sheep  which  were  put  into  it. 
In  1 769  be  drained  it,  and  from  that  time  his  sheep 
were  free  from  this  malady.  But  there  are  facts  which 
render  it  doubtful  that  moisture  is  the  sole  cause.  Wc 
are  told  the  dry  limed  land  in  Derbyshire  will  produce 
the  rot  as  well  as  water  meadows  and  stagnant  marshes ; 
and  that  in  some  wet  grounds  sheep  sustain  no  injury 
for  many  weeks. 

Without  attempting  to  enumerate  other  hypotheses^ 
which  the  ingenious  have  formed  on  this  subject,  we 
shall  pursue  a  different  method  in  order  to  discover  the 
cause.  On  dissecting  sheep  that  die  of  this  disorder,  a  - 
great  number  of  insects  called  Jiukes  (see  Fasciola) 
are  found  in  the  liver.  That  these  flukes  are  the  cause 
of  the  rot,  therefore,  is  evident  ^  but  to  explain  how 
they  come  ijito  the  liver  is  not  so  easy.  It  is  probable 
that  they  are  swallowed  by  the  sheep  along  with  their 
food  while  in  the  egg  state.  The  eggs  deposited  in 
the  tender  germ  are  conveyed  with  the  food  into  the 
stomach  and  intestines  of  the  animals,  whence  they  are 
received  into  the  lacteal  vessels,  carried  off  ia  the  chyle, 
and  pass  into  the  bloody  nor  do  they  meet  with  any 
obstruction  until  they  arrive  at  the  capillary  vessels  of 
the  liver.  Here,  as  the  blood  filtrates  through  the  ex- 
treme branches,  answering  to  those  of  the  vena  porta 
in  the  human  body,  the  secerning  vessels  are  too  minute 
to  admit  the  impregnated  ova,  which,  adhering  to  the 
membrane,  produce  those  animalculae  that  feed  upon 
the  liver  and  destroy  the  sheep*  Xhey  much  resemble 
the  Hat  fish  called  plaice,  are  sometimes  as  large  as  a  sil- 
ver two-pence,  and  are  found  bolb  ux  \!lx<^  Y>n^\.  ^:ci^  vck. 
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tile  pipe  (mnswering  to  that  of  the  vema  cava)  which 
^  conveys  the  hlood  from  the  liver  to  the  heart. 

The  common  and  most  obvious  objection  to  diat 
opinion  is,  that  this  insect  is  never  found  bat  in  the  li^ 
ver,  or  in  some  parts  of  the  viscera,  of  sheep  that  are 
diseased  more  or  lesR  j  and  that  they  must  therefore  be 
bred  there.  But  this  objection  will  lose  ite  force,  when 
we  consider  that  many  insects  undergo  several  changes, 
and  exist  under  forms  extremely  different  from  each 
other.  Some  of  them  may  iheiefore  appear  and  be 
welt  known  under  one  shape,  and  not  known  to  be  the 
same  under  a  second  or  third.  The  iuke  may  be  the 
last  state  of  some  aquatic  animal  which  we  at  present 
very  well  know  under  one  or  other  of  its  previous 
ll^rms. 

If  this  be  admitted,  it  is  easy  to  conceive  that  sheep 
may,  on  wet  ground  especially,  take  -multitudes  of 
these  ova  or  eggs  in  with  tlieir  food  ;  and  that  the  sto- 
mach and  viscera  of  the  sheep  being  a  proper  nidus  for 
tbero^  they  of  course  batch,  and  appearing  in  their  fluke 
.^r  last  state,  feed  on  the  liver  of  the  animal,  and  occa- 
ftion  thia  disorder. 

It  is  a  singular  fact,  **  that  no  ewe  ever  has  the  rot 
while  she  has  a  Iamb  by  her  side.*'  The  reason  of  this 
may  be,  that  the  impregnated  ovum  passes  into  the 
milk,  and  never  arrives  at  the  liver.  The  rot  is  fatal  to 
sheep,  bares,  and  rabbits,  and  sometimes  to  calves  ;  but 
never  infests  animals  of  a  larger  size. 

Miller  says  that  parsley  is  a  good  remedy  for  the  rot 
in  sheep,  rerhape  a  strong  decoction  of  this  plant,  or 
the  oil  extracted  from  its  seeds,  might  be  of  service. 
Salt  is  also  a  useful  remedy*  It  seems  to  be  an  ac- 
knowledged fact,  that  salt  nMrshes  never  produce  the 
rot.  Salt  is  indeed  pernicious  to  most  insects.  Com- 
mon salt  and  water  expel  worms  from  the  human  body^ 
and  sea-weed,  if  laid  in  a  garden,  will  drive  away  in- 
sects *,  but  if  the  salt  is  separated  by  steeping  it  in  the 
purest  spring- water  for  a  few  days,  it  abounds  with  ani- 
malcttlsB  of  various  species. 

Lifile,  in  his  book  of  husbandry,  informs  us  of  a  far- 
wbo  cured  his  whole  flock  of  the  rot  by  giving 
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each  sheep  a  handful  of  Spanish  salt  for  five  or  «ix  morn- 
ings successively.  The  hint  was  probably  taken  from 
the  Spaniards,  who  frequently  give  th^ir  sheep  salt  to 
keep  them  healthy.  On  some  farms  perhaps  the  ut- 
most caution  cannot  always  prevent  this  diM>rder«  In 
wet  and  warm  seasons  the  prudent  farmer  will  remove 
his  sheep  from  the  lands  liable  to  rot.  lliose  who 
have  it  not  in  their  power  to  do  this  may  give  each 
aheep  a  ispoonful  oY  common  salt,  with  the  eame  quan- 
tity of  flour,  in  a  quarter  of  a  pint  of  water,  once  or 
twice  a-week.     At  the  commencement  of  the  rot  the 
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ved  bis  flocks  of  sheep  from  the  mortal  dUtenper  which 
ra^ed  in  the  wet  year  1760,  of  which  so  m^nj  perkiied. 
His  preservative  wa^  verj  simple  and  very  cheap :  **He 
fed  them  every  night,  when  turned  Vinder  a  shcsd,  eorerv 
or  stables,  with  hashed  fodder  alraw  \  and,  by  eating'  k 
greedily,  they  all  escaped.** 

*^Red  water  is   a  dtsordtr  most  prevalent  oa  wetRede^ 
l^roonds.     I  bavo  heard  (says  Mr  Arthur  YooBg)  thmt  icr. 
It  has  sometimea  been  cored  by  tapping,  as  for  a  drop- 
sy.    This  operation  is  done  on  one  side  of  the  belly  to- 
wards the  flank,  just  below  the  wool. 

**  Thejoot'tot  and  having^  which  is  very  coamoii  ob 
low  fenny  gronnds,  is  cured  by  keeping  the  part  dean, 
and  lying  at  rest  in  a  dry  pasture.**  ^ 

The  scab  is  a  cutaneous  disease  owiiir  to  an  iaspvri-  8ssk 
ty  of  the  bkMid,  and  is  most  prevalent  in  wet  lands  or 
in  rainy  reasons.  It  is  cured  by  tobacco-water,  hnm^ 
stone,  and  alum,  boiled  together,  and  then  rubbed  over 
the  sheep.  If  only  partial,  tsr  and  grease  may  be  snf* 
ficient.  But  the  simplest  and  most  efllicacious  remedy  for 
this  disease  was  comnranicated  to  the  Society  for  the 
Encouragement  of  Arts,  &c.  by  Sir  Joseph  Banks.  ^ 

**Take  one  pound  of  quicksilver,  half  a  pound  of  Rca^if^ 
Venice  turpentine,  half  a  pint  of  oil  of  turpentine,  and  ^^"'"''^ 
four  pounds  of  bog^  lard  (c).  Let  them  be  robbed  in  a^rj^ 
mortar  till  the  quicksilver  is  thoroughly  incorporated 
with  the  other  ingredients ;  for  the  proper  mode  of  do- 
ing which,  it  may  be  proper  to  take  the  advice,  or  even 
the  assistance,  of  some  apothecary  or  other  person  used 
to  make  such  mixtures. 

**  The  method  of  using  the  ointment  is  this  :  Begin- 
ning at  the  head  of  the  sheep,  and  proceeding  from  be- 
tween the  ears  along  the  back  to  the  end  of  the  tail, 
the  IVfool  is  to  be  divided  in  a  furrow  till  the  skin  can 
be  touched ;  and  as  the  furrow  is  made,  the  finger 
slightly  dipped  in  the  ointment  is  to  be  drawn  along  the 
bottom  of  it,  where  it  will  leave  a  blue  stain  on  the 
skin  and  adjoining  wool :  from  this  forrow  similar  ones 
must  be  drawn  down  the  shoulders  and  thighs  to  the 
legs,  as  far  as  they  are  woolly^  and  if  the  animal  is 
much  infected,  two  more  should  be  drawn  along  each 
side  parallel  to  that  on  the  back,  and  one  down  each 
side  between  the  fore  and  hind  legs. 

**  Immediately  af^er  being  dressed,  it  is  usnal  to  tnm 
the  sheep  among  other  stock,  without  any  fear  of  the 
infection  being  communicated  ,  and  there  is  scarcely  an 
instance  of  a  sheep  suffering*  any  injury  from  the  appli- 
cation. In  a  few  days  tbt*  blotches  dry  up,  the  itch* 
ing  ceases,  and  the  animal  is  completely  cured :  it  is 
generally,  however,  thought  proper  not  to  delay  thn 
operation  beyond  Michaelmas. 

^  The  kippohasea  ov'ina^  called  in  Lincolnshire  sAetp 


same  remedy  given  four  or  five  mornings  successively    Jagg^  an  animal  well  known  to  all  shepherds,  which  lives 


will  in  all  probability  effect  a  cure.  The  addition  of 
the  flour  and  water,  it  is  supposed,  not  only  abates  the 
pungency  of  the  salt,  but  disposes  it  to  mix  with  the 
chyle  in  a  more  gentle  and  efficacious  manner. 

A  farmer  of  a  considerable  lordship  in  Bohemia  vi- 
siting the  hot-wells  of  Carlsbad,  related  bow  he  preser* 


among  the  wool,  and  is  hurtful  to  the  thriving  of  sheepi 
both  by  the  pain  its  bite  oecasions  and  the  blood  it 
sucks,  is  destroyed  by  this  application,  and  the  wool  is 
not  at  all  injured.  Our  wool-buyers  purchase  the  fleecea 
on  which  the  stain  of  the  ointment  is  visible,  rather  in 
preference  to  others,  from  an  opinion  that  the  use  of 
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(c)  By  some  unaccountable  mistake  the  last  ingredient,  the  four  pounds  of  hogs  lard,  is  omitted  in  the  receipt 
publishea  in  the  Transactions  of  the  Society  ;  a  circumstance  that  might  be  prodoctive  of  bad  effects,«»The  kaf 
which  contained  the  receipt  has  since  been  caneelled,  and  a  new  one  printed. 
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it  haTing  preserved  the  animal  ffom  being  vexed  either 
with  the  scab  or  faggs,  the  wool  is  less  liable  to  the  de« 
fects  of  joints  or  knots  ^  a  fanit  observed  to  proceed 
from  every  sadden  stop  in  the  thriving  of  the  animal, 
either  from  want  of  food  or  from  disease. 

**  This  mode  of  coring  was  brought  into  that  part 
of  Lincolnshire  where  my  property  is  situated  about  1 2 
years  ago,  by  Mr  Stephenson  of  Mareham,  and  is  now 
so  generally  received,  that  the  scab,  which  used  to  be 
the  terror  of  the  farmers,  and  which  frequently  deter- 
red the  more  careful  of  them  from  taking  the  advan- 
tage of  pasturing  their  sheep  in  the  fertile  and  exten- 
sive commons  with  which  that  district  abounds,  is  no 
h>nger  regarded  with  any  apfHrehension :  by  far  the  most 
of  them  have-  their  flock  anointed  in  autumn,  when 
they  return  from  the  common,  whether  they  show  any 
symptoms  of  dcab  or  not ;  and  having  done  so,  cooclode 
them  safe  for  some  time  from  either  giving  or  receiving 
infect toQ^  There  are  people  who  employ  themselves 
in  the  businesi^  and  contract  to  anoint  our  large  sheep 
at  five  shillings  a  score,  insuring  for  that  price  the  suc- 
cess of  the  opQfatioii^  that  is,  agreeing,  in  case  manj 
of  the  sheep  break  out  afresh,  to  repeat  the  operation 
gratis  even  some  months  afterwards.** 

The  dunt  is  a  distemper  caused  by  a  bladder  of  wa- 
ter gathering  in  the  head.  No  cure  for  this  has  yet 
been  discovered. 

The  rickets  is  a  hereditary  disease  for  which  no  anti- 
dote is  known.  The  first  symptom  is  a  kind  of  light- 
headedness, which  makes  the  affected  sheep  appear 
wilder  than  usual  when  the  shepherd  or  any  person  ap- 
proaches him.  He  bounces  up  suddenly  from  his  lair, 
and  runs  to  a  distance,  as  though  he  were  pursued  by 
dogs.  In  the  second  stage  the  principal  iiymptom  is 
the  sheep's  mbbing  himself  against  trees,  &c»  with  such 
fbry  as  to  pull  off  his  wool  and  tear  away  his  flesh. 
*'  The  distressed  animal  has  now  a  violent  itching  in  his 
•kin,  the  effect  of  a  highly  inflamed  blood  ^  but  it  does 
not  appear  that  there  is  ever  any  cutaneous  eruption  or 
salutary  critical  discharge.  In  short,  firom  all  circum- 
stances, the  fever  appears  now  to  be  at  its  height.'*^— 
The  last  stage  of  this  disease  **  seems  only  to  be  the  pro- 
gress of  dissolution,  after  an  unfavourable  crisis.  Tiio 
poor  animal,  as  condemned  by  Nature,  appears  stupid, 
walks  irre?atarly  (whence  probably^  the  name  rickets)^ 
generally  lies,  and  eats  little :  these  symptoms  increase 
in  degree  till  death,  which  follows  a  general  consump- 
tion, as  appears  upon  dissection  of  the  carcase ;  the 
juices  and  even  solids  having  suffered^  a  general  dissolu- 
tion. 

In  order  to  discover  the  seat  and  nature  of  this  dls- 
ease,  sheep  that  die  of  it  ought  to  be  dissected;  This 
is  said  to  have  been  done  by  one  gentleman,  Mr  Beal ; 
and  he  found  in  the  brain,  or  membranes  adjoining,  a 
^maggot  about  a  quarter  of  an  inch  long,  and  of  a 
"brownish  colour.  A  few  experiments  might  easily  de* 
termine  this  fact. 

Th^  fly-struck  is  cored  by  clipping  the  wool  off  as 
far  as  infected,  and  robbing  the  parts  dry  with  lime  op 
wood-ashes  \  curriers  oil  will  beal  the  wounds,  and  pre- 
vent their  being  struck  any  more  ;  or  they  may  be  cu- 
red with  care,  without  clipping,  with  oil  of  turpentine, 
which  will  kill  all  the  vermin  where  it  goes  j  hot  the 
former  is  the  surest  way. 

Thtjlux  is  another  diseaje  to  which  sheen  are  9ub« 
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jcct.  The  best  remedy  is  said  to  be,  to  house  the  sheep 
immediately  when  this  distemper  appears,  to  keep  them 
very  warm,  and  fet^d  them  on  dry  hay,  giving  them  fre- 
quent glysters  of  warm  milk  and  water.  The  cause  of 
that  diiitemper  is  either  their  feeding  ou  wet  lands,  or 
on  grass  that  is  become  mossy  by  the  lands  having 
been  fed  many  years  without  being  ploughed.  When 
the  farmer  perceives  his  sheep-walks  to  become  mossy, 
or  to  produce  bad  grass,  he  should  either  plough  or  ma« 
nure  with  hot  lime,  making  kilns  either  very  near  or 
in  the  sheep-walks,  because  the  hotter  the  lime  is  put 
on,  the  sweeter  the  grass  comes  up,  and  that  early  in 
the  year. 

Burstings  or  it  is  called  in  some  places  the  bhst^  at- And  bon& 
tacks  sheep  when  driven  into  fresh  grass  or  young  clo»  ing. 
ver*  They  overeat  themselves,  foam  at  the  mouth, 
swell  exceedingly,  breath  very  quick  and  short,  then 
jnmp  up,  and  instantly  fall  down  dead.  In  this  case, 
the  only  chance  of  saving  their  life  is  by  stabbing  them 
in  the  maw  with  an  instrnment  made  for  the  pnrpose. 
The  instrument  is  a  hollow  tube,  with  a  pointed  wea- 
pon passing  through  it.  ^  hole  is  made  with  the 
pointed  weapon  ;  which  is  immediately  withdrawn  and 
the  whole  is  kept  open  by  inserting  the  tube  till  the  wind 
is  discharged.  ^t 

Sheep  are  infested  with  worms  in  their  nose'  caHed  Accoant  of 
astrua  ovi'sy  and  produced  from  the  egg  of  a.  large  two-^^*  n«ic-. 
winged  fly.   The  frontal  sinuses  above  the  nose  in  sheep  ^^["!'- 
and  other  animals  are  the  places  where  theee  wormslivefcst  ihecp. 
and  attain  their  full  growth.     These  sinuses  are  always 
full  of  a  soft  wbit<>  matter,  which  furnishes  these  worms 
with  a  proper  nourishment,  and  are  sufficiently  large 
for  their  habitation  ]  and  when  they  have  here  acquired 
their  destined  groirth,  in  which  they  are  fit  to  imdergo 
their  changes  for  the  fly-state,  they  leave  their  old  habi-- 
lation,  and,  fuiiing  to  the  earth,  bury  themselves  there  ^ 
and  when  these  are  hatched  into  flies,  the  female,  when 
she  has  been  impregnated  by  the  male,  knows  that  the 
nose  of  a  sheep  or  other  animal  \h  the  only  place  for  het 
to  deposit  her  eggs,  in  order  to  their  coming  to  maturi*^ 
ty.     Mr  Vaili&nieri,  to  whom  the  world  owes  so  many 
discoveries  in  the  insect  clasM,  is  the  fir5:t  who  has  given 
any  true  account  of  the  origin  of  these  worms.     But 
though  thtir  true  history  had  been  till  that  time  un-^ 
known,  the  creatures  themselves  were  very  t  arty  disco^ 
vered,  and  many  ages  since  were  esteemed  great  medi- 
cines in  epilepsies. 

The  fly  produced  from  this  worm  has  all  the  time  of 
its  life  a  very  lazy  disposition,  and  does  not  like  to- 
make  any  use  either  of  its  legs  or  wings,     la  head  and 
corselet  together  are  about  as  long  as  its  body,  which 
is  composed  of  five  rings,  streaked  on  the  back  ;  a  pale 
yellow  and  brown  are  there  disposed  in  irregular  Mpots  ^ 
the  belly  is  of  the  same  colours,  but  they  are  there  more 
regularly  disposed,. for  Uie  brown  here  makes  three  lines, 
one  in  the  middle,  and  one  on  each  side,  and  all  the 
intermediate  spaces, are  yellow.  The  wings  are  nearly  of 
the  same  length  with  the  body,  and  are  a  liitle  inclined 
in  their  position,  so  as  to  lie  npon  the  body :  tbe«  do 
not,  however,  cover  it  y  but  a  naked  Fpace  is  left  be- 
tween them.     The  ailerons  or  petty  wings  which  are 
found  under  each  of  the  wings  are  of  a  whitish  colour,, 
and  perfectly  cover  the  balancers,  so  that  they  are  not 
to  be  seen  without  lii'tiog  up  ihe^p.. 

The  fly  will  live  two  moatln  ^^  ^\fiV\\.  \^  ^^sX.  -i^x^^v^- 


SHE 


C     230    ] 


SHE 


3». 
€otnpesi- 

tionfor 


occly  but  TTill  take  no  nourishmeDt  of  uy  kind ;  and  pos- 
sihlj  it  may  be  of  the  Rame  nature  with  the  butterflies, 
which  never  take  any  food  during  the  whole  time  of 
their  living  in  that  state.     Reaumur,  Hist.  Ins.  vol.  iv. 

To  find  a  proper  composition  for  marking  sheep  is 
a  matter  of  great  importance,  as  great  quantities  of  wool 
are  every  year  rendered  useless  by  the  pitch  and  tar 
with  which  they  are  usually  marked.  The  requisite 
ijualities  for  such  a  composition  are,  that  it  be  cheap, 
that  the  colour  be  strong  and  lasting,  so  as  to  bear  the 
changes  of  weather,  and  not  to  injure  the  wool.  Dr 
Lewis  recommends  for  this  purpose  melted  tallow,  with 
so  much  charcoal  in  fine  powder  stirred  into  it  as  is  suf- 
ficient to  make  it  of  a  full  black  colour,  and  of  a  thick 
consistence.  This  mixture  being  applied  warm  with  a 
marking  iron,  on  pieces  of  flannel,  quickly  fixed  or  har- 
dened, bore  moderate  rubbing,  resisted  the  sun  and  rain, 
and  yet  could  be  washed  out  freely  with  soap,  or  ley, 
or  stale  urine.  In  order  to  render  it  still  more  durable, 
and  prevent  its  being  rubhed  ofi*,  with  the  tallow  may 
be  melted  an  eighth,  sixth,  or  fourth,  of  its  weight  of 
tar,  which  will  readily  wash  out  along  with  it  from  the 
wool.     Lewis's  Com.  Phil.  Techn.  p.  361. 

oHEEP-Steaitng.     See  Theft. 

SHEERING,  in  the  sea-language.  When  a  ship  is 
not  steered  stes^dily,  they  say  she  sheers,  or  goes  sheer- 
ing  ;  or  when,  at  anchor,  she  goes  in  and  out  by  means 
of  the  current  of  the  tide,  they  also  say  she  sheers. 

SHEERNESS,  a  fort  in  Kent,  seated  on  the  point 
wbere  the  river  Medway  falls  intc^  the  Thames.  It  was 
built  by  King  Charles  II.  after  the  insult  of  the  Dutch, 
who  burnt  the  men  of  war  at  Chatham.  The  buildings 
belonging  to  it,  in  which  the  oflicers  lodge,  make  a 
pretty  little  neat  town  j  and  there  is  also  a  yard  and  a 
dock,  a  chapel  and  a  chaplain.  Mr  Lyonsi,  who  sailed 
with  the  honourable  Captain  Phipps  in  Iuh  voyage  to« 
wards  the  Pole,  fixed '  the  longitude  of  Sbeerness  to 
O.  48'  E.  ita  latitude  51**  25'. 

SHEERS,  a  name  given  to  an  engine  uiied  to  hoist 
or  displace  the  lower  masts  of  a  ship.  •  The  sheers  em- 
ployed for  this  purpose  in  the  royal  navy  are  composed 
of  several  long  masts,  whose  heels  rest  upon  the  side  of 
tbe  hulk,  and  having  their  heads  declining  outward 
from  the  perpendicular,  so  as  to  hang  over  the  vessel 
whose  masts  are  to  be  fixed  or  displa<:ed.  The  tackle?, 
which  extend  from  the  head  of  the  mast  to  the  sheer- 
beads,  are  intended  to  pull  in  the  latter  toward  the  mast- 
head, particularly  when  they  are  charged  with  tbe 
weight  of  a  mast  after  it  is  raised  out  of  any  ship, 
which  is  performed  by  strong  tackles  depending  from 
tiie  sheer- heads.  The  effort  of  these  tackles  is  produced 
by  two  capsterns,  fixed  on  the  deck  for  this  purpose. 

In  merchant  ships  this  machine  is  composed  of  two 
masts  or  props,  erected  in  tlie  same  vessel  wherein  the 
mast  is  to  be  planted,  or  from  whence  it  is  to  be  remo- 
ved. The  lower  ends  of  these  props  rest  on  the  oppo- 
site sides  of  the  deck,  and  their  upper  parts  are  fastened 
across,  so  as  that  a  tackle  which  hangs  from  the  in- 
tersection ^  may  be  almost  perpendicularly  above  the 
station  of  the  mast  to  which  the  mechanical  powers  are 
applied.  These  sheers  are  secured  by  stays  which  ex- 
lend  forward  aad.  aft  to  the  Dpposite  extremities  of  the 
Aressel. 


Sheers,  aboard  a  ship,  an  engine  osed  to  hoist  «ar    Skun 
displace  the  lower  masts  of  a  ship. 

SHEET-LEAD.    See  Plumbery. 

Sheet,  in  sea- language,  a  rope  fiastened  to  one  or 
both  the  lower  corners  of  a  sail,  to  extend  and  retain  k 
in  a  particular  station.  When  a  ship  sails  with  m  lateral 
wind,  the  lower  corner  of  the  main  and  fore  sail  are  fas- 
tened by  a  tack  and  a  sheet  i  the  former  being  to  wind* 
ward,  and  the  latter  to  leeward  j  the  tack,  however,  is 
entirely  diffused  with  a  stern  wind,  whereas  the  sail  k 
never  spread  without  the  assistance  of  one  or  both  of  the 
sheets.  The  stay -sails  and  studding-sails  have  only  one 
tack  and  one  sheet  each :  the  stay-sail  tacks  are  always 
fastened  forward,  and  the  sheet  drawn  aft}  btit  the  stud- 
ding-sail tack  draws  tbe  under  clue  of  the  sail  to  the  ex- 
tremity of  tbe  boom,  whereas  the  sheet  is  employed  lo 
extend  the  inmost. 

SHEFFIELD,  a  town  in  the  west  riding  of  York- 
shire, about  162  miles  from  London,  is  a  large,  thri- 
ving town  on  the  borders  of  Derbyshire,  with  a  popu- 
lation of  ^  5,840  souls  in  1 8 1 1 .  It  has  a  fine  stone  bridge 
over  the  Don,  and  another  over  the  Sheaf,  and  a  church 
boilt  in  the  reign  of  Henry  I.     It  had  a  caatle  built  in 
the  reign  of  Henry  II L  in  which,  or  else  in  the  manor- 
house  of  the  Park^  Mary  queen  of  Scots  was  prisoner 
16  or  17  years ;  but  after  the  death  of  Charles  I.  it  was 
with  several  others,  by  order  of  parliament  demolished. 
In  1673  an  hospital  was  erected  here,  and  endowed  with 
200I.  a-year.     There  is  a  charity  school  for  30  boys, 
and  another  for  30  girls.   This  town  has  been  noted  se- 
veral hundred  years  for  cutlers  and  smiths  manufactures, 
which  were  encouraged  and  advanced  by  the  neighbour- 
ing mines  of  iron,  particularly  for  files,  and  knive^  or 
whittles  ^  for  tlie  last  of  which  especially  it  has  been  a 
staple  for  above  300  years  }  and  it  is  reputed  to  excel 
Birmingham  in  these  wares,  as  much  as  it  is  surpassed 
by  it  in  locks,  hinges,  nails,  and  polished  steel.  The  first 
mills  in  England  for  turning  grindstones  wei-e  also  set  up 
here.    The  hounes  look  black  from  the  continual  smoke 
of  the  forges.  Here  are  600  master  cutlers,  incorporated 
by  the  style  of  tlie  Cutlers  of  Hallam$hir€  (of  which  this 
is  reckoned  the  chief  town),  who  employ  no  less  than 
40,000  persons  in  the  iron  manufactures ;  and  each  of 
the  masters  gives  a  particular  stamp  to  his  wares.    Tbeie 
is  a  large  market  on  Tuesday  for  many  commodities, 
but  especially  for  corn,  which  is  bought  up  here  for  the 
whole  west  riding,  Derbyshire,  and  Nottinghamshiie. 
It  has  fairs  on  Tuesday  after  Trinity-Sunday,  an^  No- 
vember 28.     In  the  new  market-place,  erected  by  the 
duke  of  Norfolk,  the  shambles  are  built  upon  a  most 
excellent  plan,  and  strongly  inclosed.   There  are  several 
other  new  good  buildings,  such  as  a  large  and  elegant 
octagon   chapel    belonging   to    the   hospital   or    alms- 
houses^ likewise  a  good  assembly-room  and  theatre.  We 
must  not  omit  the  large  steam-engine,  lately  finished, 
for  the  purpose  of  polishing  and  grinding  the  various 
sorts  of  hardware.    The  parish  being  very  large,  as  well 
as  populous,  Mary  I.  incorporated  1 2  of  tbe  chief  in- 
habitants, and  their  successors  for  ever,  by  the  style  of 
the  Twelve  Capital  Burgesses  of  Sheffield^  empowering 
them  to  elect  and  ordain  three  priests  to  assist  the  vicar, 
who  were  to  be  paid  out  of  certain  lands  and  rents  which 
she  gave  out  of  the  crown  ^  and  since  this  settlement  two 
more  chapels  have  been  built  in  two  hamlets  of  this  pa- 
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teAdd.  rish,  wbich  are  served  by  two  of  the  assistants,  while  the 
third,  in  his  turn,  helps  the  vicar  in  his  parish-church. 
James  I.  founded  a  free  grammar-school  here,  and  ap- 
pointed 13  school  burgesses  to  manage  the  revenue,  and 
appoint  the  master  and  usher.  A  new  chapel  was  built 
lately  by  the  contributions  of  the  people  of  the  town 
and  of  the  neighbouring  nobility  and  gentry.  Water 
is  conveyed  by  pipes  into  Sheffield,  whose  inhabitants 
pay  but  a  moderate  rent  for  it.  In  the  neighbourhood 
there  are  some  mines  of  alum.  The  remains  of  the  Ro» 
man  fortification  between  this  town  and  Bothe^ram, 
which  is  six  miles  lower  down  the  river,  are  still  visible  j 
and  here  also  is  the  famous  trench  of  five  miles  long, 
by  some  called  DeviPs  or  Dane^s  Bank^  and  by  others 
KJemp  Bank  and  l^empliPs  Bank*  West  XiOng.  I.  29. 
N.  Lat.  13.  20. 

Sheffield,  John^  duke  of  Buckinghamshire,  an  emi* 
ment  writer  of  the  17  th  and  i8th  century,  of  great  per- 
sonal bravery,  and  an  able  minister  of  state,  was  bom 
about  1 650.     He  lost  his  father  at  nine  years  of  age  \ 
and  his  mother  marrying  Lord  Ossulston,  the  care  of  his 
education  was  left  entirely  to  a  governor,  who  did  not 
greatly  improve  him  in  his  studies.  Finding  that  he  was 
deficient  in  many  parts  of  literature,  he  resolved  to  de- 
vote a  certain  number  of  hours  every  day  to  bis  studies  ^ 
and  thereby  improved  himself  to  the  degree  of  learning 
he  afterwards  attained.     Though  possessed  of  a  good 
estate,  he  did  not  abandon  himself  to  pleasure  and  indo- 
lence, but  entered  a  volunteer  in  the  second  Dutch  war  \ 
and  accordingly  was  in  that  famous  naval  engagement 
where  the  duke  of  York  commanded  as  admiral :  on 
which  occassion  bis  lordship  behaved  so  gallantly,  thai 
he  was  appointed  commander  of  the  Boyal  Catharine. 
He  afterward  made  a  campaign  in  the  French  service 
ttiider  M.  de  Turenne.     As  Tangier  was  in  danger  of 
being  taken  by   the  Moors,   he   offered  to   head   the 
forces  which  were  sent  to  defend  it ;  and  accordingly 
was  appointed  to  command  them.     He  was  then  earl 
of  Mulgrave,  and  one  of  the  lords  of  the  bed-chamber 
to  King  Charles  II.     The  Moors  retired  on  the  ap- 
proach of  his  majesty's  forces  \  and  the  result  of  the  ex- 
pedition was  the  blowing  up  of  Tangier.     He  continu- 
ed in  several  great  posts  during  the  short  reign  of  King 
James  II.  till  that  unfortunate  prince  was  dethroned. 
Lord  Mulgrave,  though  he  paid  his  respects  to  King 
William  before  he  was  advanced  to  the  throne,   yet 
did  not  accept  of  any  post  in  the  government  till  some 
years  after.     In  the  sixth  year  of  William  and  Mary 
he  was  created  marquis  of  Normanby  in  the  county  of 
Lincoln.     He  was  one  of  the  most  active  and  zealous 
«pposers  of  the  bill  which  took  away  Sir  John  Fen- 
wick's  life  'j  and  exerted  the  utmost  vigour  in  carrying 
through  the  Treason  Bill,  and  the  bill  for  Triennial  rar- 
Kaments.     He  enjoyed  some  considerable  posts  under 
King  William,  and  enjoyed  much  of  his  favour  and 
confidence.     In  1 702  he  was  sworn  lord  privy-seal  \  and 
in  the  same  year  was  appointed  one  of  the  commissioners 
to  treat  of  an  union  between  England  and  Scotland.     In 
1703  be  was  created  duke  of  Normanby,  and  soon  after 
dttkeof  Buckinghamshire*  In  1 7 1 1  he  was  made  steward 
of  her  majesty's  household,  and  president  of  the  council. 
During  Queen  Anne's  reign  he  was  but  once  out  of 
employment  j  and  then  he  voluntarily  resigned,  being 
ftttached  to  what  were  called  the  Tory princtplesm    Her 
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majesty  offered  to  make  him  lord  chancellor  \  but  he  de^  Sheffield 
clined  the  office.  He  was  instrumental  in  the  change  of 
the  ministry  in  1710.  A  circumstance  that  reflects  the 
highest  honour  on  him  is,  the  vigour  with  which  he  act- 
ed in  favour  of  the  unhappy  Catalans,  who  afterward 
were  so  inhumanly  sacrificed.  He  was  survived  by  only 
one  legitimate  son  (who  died  at  Rome  in  1735)  >  but 
left  several  natural  children.  He  died  in  1721.  He  was 
admired  by  the  poets  of  his  age ',  by  Dryden,  Prior, 
and  Garth.  His  Essay  on  Poetry  was  applauded  by 
Addison,  and  his  Behearsal  is  still  read  with  pleasure. 
His  writings  were  splendidly  printed  in  1723,  in  two 
volumes  4to5  and  have  sinc«  been  reprinted  in  1729^ 
in  two  volumes  8vo.  The  first  contains  his  poems  on 
various  subjects  \  the  second,  his  prose  works  ^  which 
consist  of  historical  memoirs,  speeches  in  parliament, 
characters,  dialogues,  critical  observations,  essays,  and 
letters.  It  may  be  proper  to  observe,  that  the  editioa 
of  17:^9  is  castrated  j  some  particulars  relating  to  the 
revolution  in  that  of  1723  having  given  offence. 

SHEFFIKLDIA,  a  genus  of  plants  belonging  to 
the  class  of  pentandria,  and  to  the  order  of  monogynia^ 
The  corolla  is  bell-shaped  j  the  filaments  ai-e  ten  \  of 
which  every  second  is  barren.  The  capsule  consists  of 
one  cell,  which  has  four  valves.  There  is  only  one  spe- 
cies, the  repenSf  a  native  of  New  Zealand. 

SHEIBON,  a  district  in  Africa,  lying  on  the  south- 
east of  the  kingdom  of  Dar-Fur,.  where  much  gold  ie 
found  both  in  dust  and  in  small  pieces.  The  idolatrous 
natives  and  savages  collect  the  dust  in  quills  of  the 
ostrich  and  vulture,  and  in  that  condition  dispose  of  it 
to  the  merchants.  On  discovering  a  large  pie^e  of  gold, 
they  kill  a  sheep  on  it  before  it  is  removed.  Their 
marriage  is  a  simple  agreement  to  cohabit.  The  slaves 
brought  in  great  .numbers  from  this  quarter,  are  partly 
prisoners  of  war  among  themselves,  and  partly  seduced 
by  treachery,  and  sold.  In  times  of  scarcity,  it  is  said^ 
a  father  has  been  known  to  sell  his  cliildren. 

There  are  some  Mahometans  at  Sbeibon,  who  wear 
clothing,  and  live  among  the  idolaters  ^  but  it  is  not 
said  whether  they  are  Arabs  or  not. 

SHEIK,  in  the  oriental  customs,  the  person  who  baa 
the  care  of  the  mosques  in  Egypt ;  his  duty  is  the  samo 
as  that  of  the  imams  at  Constantinople.  There  are 
more  or  fewer  of  these  to  every  mosque,  according  toita 
size  or  revenue.  Que  of  these  is  head  over  the  rest, 
and  answers  to  a  parish-priest  with  us  }  and  has  under 
him,  in  large  mosques,  the  readers,  and  people  who 
cry  out|to  go  to  prayers^  but  in  small  mosques  the  sheik 
is  obliged  to  do>aJl  this  himself.  In  such  it  is  their  bu- 
siness to  open  the  mosque,  to  cry  to  prayers,  and  to  be- 
gin their  short  devotions  at  the  head  of  the  congrega- 
tion, who  stand  rank  and  file  in  great  order,  and  make 
all  their  motions  together.  Every  Friday  the  sheik 
makes  an  harangue  to  his  congregation. 

SHEiK-Belletj  the  name  of  an  officer  in  the  Oriental 
aations.  In  Egypt  the  sheik-bellet  is  the  head  of  a 
city,  and  is  appointed  by  the  pacha*  The  business  of 
this  officer  is  to  take  care  that  no  innovations  be  made 
which  may  be  prejudicial  to  the  Porte,  and  that  they 
send  no  orders  which  may  hurt  the  liberties  of  this 
people.  But  all  his  authority  depends  on  his  credit  and 
interest,,  not  his  office :  for  the  government  of  Egypt  ia 
of  such  &  kind,  that  oftea  the  people  of  the  least  power 
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by  their  posts  have  the  greatest  tDfloence:  and  a  cam  of 
the  janizaries  or  Arabs,  and  somefimes  one  of  their 
meanest  officers,  an  oda-basha,  finds  means,  by  bis  parti 
and  abilities,  to  govern  all  things^ 

8HEILD8.    See  Shields. 

SHEKEL,  the  name  of  a  weight  and  coin  current 
among  the  ancient  Jews.  Dr  Arbnthnot  makes  the 
weight  of  the  shekel  equal  to  9  pennyweights  24  grains 
Troy  weighty  and  the  valoe  equal  to  2s  ^^d,  Skerling. 
The  golden  shekel  was  worth  il.  i6s.  6d. 

SHELDRAKE.  See  Anas,  Ornithou>ot  Index. 

SHELF,  among  miners,  the  same  with  what  they 
otherwise  call  Jhst  ground  or  Jast  country;  being  that 
part  of  the  internal  structure  of  the  earth  which  they 
find  lying  even  and  in  an  orderly  manner,  and  evidently 
retaining  its  primitive  form  and  situation. 

SHELL,  in  Natural  History^  a  hard,  and,  as  it  wen, 
stony  covering,  with  which  certain  animals  are  defend- 
edy  and  thence  called  shell  fish.  For  the  classification 
and  history,  see  Comchologt. 

Shells,  in  Gunnery^  are  hollow  iron  balls  to  throiT 
out  of  mortars,  or  howitzers,  with  a  fuse-bole  of  about 
an  inch  diameter,  to  load  tbem  with  powder,  and  to 
receive  the  fuse.  The  bottom,  or  part  opposite  to  the 
fuse,  is  made  thicker  than  the  rest,  that  the  fuse  may 
fall  uppermost.  But  in  small  elevations  this  does  not 
always  happen,  nor  indeed  is  it  necessary  ;  for,  let  the 
shell  fall  as  it  will,  the  fuse  sets  fire  to  the  powder  with- 
in, which  bursts  the  shell,  and  causes  great  devaitation. 
The  shells  had  much  better  be  of  an  equal  thickness ; 
for  then  they  burst  into  more  pieces. 

Message  Shells^  are  nothing  more  than  howitz* 
shells,  in  the  inside  of  which  a  letter  or  other  papers  are 
put  'j  the  fiise  hole  is  stopped  up  with  wood  or  cork,  and 
the  shells  are  fired  out  of  a  royal  or  howitz,  either  into 
a  garrison  or  camp.  It  is  supposed,  that  tlie  person  to 
whom  the  letter  is  sent  knows  the  time,  and  according- 
ly appoints  a  guard  to  look  out  for  its  arrival. 

SuEtL-Fish.  These  animals  are  in  general  ovipa- 
rous, very  few  instances  having  been  found  of  such  as 
-are  viviparous.  Among  the  oviparous  kinds,  analo- ' 
mists  have  found  that  some  species  are  of  different  sexes, 
in  the  diflferent  individuals  of  the  same  specicH:  but  others 
are  hermaphrodites,  every  one  being  in  itself  both  male 
and  female,  in  both  cases  their  increase  is  very  nume- 
rous, and  scarce  inferior  to  that  of  plants,  or  of  the 
tnost  fruitful  of  the  insect  class.  The  eggs  are  very 
small  and  are  hung  together  in  a  sort  of  clusters  by 
means  of  a  glutinous  humour,  which  is  alwsys  placed 
ahcnt  them,  and  is  of  the  nature  of  the  jelly  of  frog^s 
spawn.  By  means  of  this,  they  are  not  only  kept  to- 
getlier  in  the  parcel,  but  the  whole  cluster  is  fastened 
to  the  rocks,  shells,  or  other  solid  substances;  and  thus 
they  are  preserved  from  being  driven  on  shore  by  the 
waves,  and  left  where  they  cannot  succeed. 

Shell- Gold,     See  Gold. 

SHELTIE,  a  small  but  strong  kind  of  horse,  so 
called  from  Shetland,  or  Zetland,  where  they  are  pro- 
educed 

SHELVES,  in  sea-language,  a  general  name  given 
to  any  dangerous  sh.iltows,  sand  banks,  or  rocks,  lying 
rmmtiliatily  under  the  surface  of  the  water,  so  as  to  in- 
tercept Any  ship  in  her  pansHge,  and  endanger  her  de- 
'8truct"'on. 

SHENAN.     See  Vyung  of  Leatueiu 
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8HENSTONE,  William,   an  adaind  Eaglidi 
poet,  the  eldest  son  of  a  plain  country  genileoMui,  who 
farmed  his  own  estate  in  Sbropahire,  was  bom  in  No- 
vember 1714.    He  learned  to  read  of  an  old  dnoMy 
whom  bis  poem  of  the  **  School mistms'*  has  deliver- 
ed to  posterity)  and  soon  received  sock  delight  fraa 
books,  that  be  was  always  calling  for  new  entertain- 
ment, and  expected  that,  when  any  of  the  fiunily  went 
to  market,  a  new  book  should  be  brought  him,  which, 
when  it  came,  was  in  fondness  carried  to  bed,  and  laid 
by  biro.     It  is  said,  that  when  his  request  bad  been  ne- 
glected, bis  mother  wrapped  op  a  picee  of  wood  of  cfco 
same  form,   and  pacified  him  for  the  night.      As  he 
grew  older,  be  went  for  a  while  to  the  granwwr-schoid 
in  Halea-Owen,  and  was  placed  afterwards  with  Mr 
Crompton,  an  eminent  schoolmaster  at  Solihnl,  where 
he  distinguished  himself  by  the  quickness  of  his  progress. 
When  he  was  young  ( Jnne  1 724,)  he  was  deprived  of  his 
father}  and  soon  after  (August  1726)  of  bis  graodfiip 
ther )  and  was,  with  his  brother,  who  died  afterwards 
unmarried,  left  to  the  care  of  his  grandmotlier,  who 
managed  the  estate.    From  school  he  was  sent,  in  173a, 
to  Pembroke  college  in  Oxford,  a  society  which  for  half 
a  century  has  been  eminent  for  English  poetry  and  ele- 
gant literature.     Here  it  appears  that  he  found  delight 
and  advantage ;  for  he  continued  his  name  tliere  ten 
yean,  though  he  took  no  degree.      After  the  first  foor 
years  he  put  on  the  civilian's  gown,  bat  without  show- 
ing any  intention  to  engage  in  the  profession.      A  boot 
the  time  when  he  went  to  Oxford,   the  death  of  km 
grandmother  devolved  his  aftiirs  to  the  care  of  the 
reverend   Mr  Dolman,  of  Brone,    in    Stafiordshire, 
whose  attention  he  always  mentioned  with  gratitude. 
—At    Oxford   he  applied  to  English    poetry ;    and 
in  I737«  published  a  smHil   Miscellany,   without  his 
name.     He  then  for  a  time  wandered   ahoot,  to  ac- 
quaint himself  with  life,  and  was  sometimes  at  Lon- 
don, sometimes  at  Bath,  or  any  place  of  public  resoft  j 
but  he  did  not  forget  his  poetry.     He  published,   in 
1 740,  his  *'  Judgment  of  Hercules,**  addressed  to  Mr 
Lyttleton,  whose  interest  he  supported  with  great  warairth 
at  an  election ;  this  was  two  years  afterwards  followed 
by  the  **  School-mistress.**  Mr  Dolman,  to  whose  care 
he  was  indebted  for  his  ease  and  leisure,  died  in  174  c, 
and  the  care  of  his  fortune  now  fell  upon  himself.     He 
tried  to  escape  it  a  while,  and  lived  at  his  house  with  Us 
tenants,  who  were  distantly  related  j  but,  finding  that 
imperfect  possession  inconvenient,   he  took  the  whole 
estate  into  his  own  hands,  an  event  which  rather  im- 
proved its  beauty  than  increased  its  produce.     Now  be- 
gan his  delight  in  rural  pleasures,  and  his  passion  of  in- 
rat  elegance  ;  but  in  time  bis  expenees  occasioned  cla- 
mours that  overpowered  the  lamb's  bleat  and  the  lia* 
net*s  song,  and  his  groves  were  haunted  by  beings  very 
different  from  fauns  or  fairies.      He  spent  his  estate  in 
adorning  it,  and  his  death  was  probably  hastened  by  his 
anxieties.     He  was  a  lamp  that  spent  its  oil  in  blazing. 
It  is  said,  tliat  if  he  had  lived  a  little  longer,  he  would 
have  been  assisted  by  a  pension  ^  such  bounty  could  not 
have  been  more  properly  bestowed,  but  that  it  was  ever 
asked  is  not  certain ;  it  is  too  certain  that  it  never  was 
enjoyed.— He  ditd  at  tlie  Leaiiowc-s,  of  a  putrid  fever, 
about  five  on  Friday  morning,  February  1 1.  176^  ;  and 
was  buried  by  the  side  of  his  brother,  in  the  churcb-yard 
;of  l^ales-Owcn. 
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iKRKtone  In  h\n  private  optniiiDSy  our  author  adhered  to  no 
II  particular  sect,  and  hated  all  religious  disputes.  Tep- 
lieridftp.  ierness,  in  every  sense  of  the  word,  was  his  peculiar 
characteristic}  and  his  friends,  domestics,  and  poor 
neighbours,  daily  experienced  the  effects  of  his  benevo- 
lence. This  virtue  he  carried  to  an  excess  that  seemed 
to  border  upon  weakness ;  yet  if  any  of  his  friends 
treated  him  ungenerously,  he  was  not  easily  reconciled. 
On  such  occasions,  however,  he  used  to  say,  *'  I  never 
will  be  a  revengeful  enemy )  but  I  cannot,  it  is  not  in 
my  nature,  to  be  half  a  friend.^'  He  was  no  economist  ^ 
/or  the. generosity  of  his  temper  prevented  bis  paying  a 
proper  regard  to  the  use  of  money :  he  exceeded  there- 
fore die  bounds  of  his  paternal  fortune.  But,  if  we 
consider  the  perfect  parailise  into  which  he  had  con- 
irerted  his  estate,  the  hospitality  with  which  he  lived, 
-his  charities  to  the  indigent,  and  all  out  of  an  estate  that 
did  not  exceed  300I.  a-year,  one  should  rather  wonder 
that  he  left  any  thing  behind  him,  than  blame  his  want 
of  economy :  be  yet  left  more  than  sufficient  to'  pay  all 
his  debts,  and  by  his  will  appropriated  his  whole  estate 
.to  that  purpose.  Though  he  had  a  high  opinion  of 
-many  of  the  fair  sex,  he  forbore  to  marry.  A  passion 
-he  entertained  in  his  youth  was  with  difficulty  surmount- 
ed. The  lady  was  the  subject  of  that  admirable  pasto- 
ral, in  four  parts,  which  has  been  so  universally  read 
and  adrairedf  and  which,  one  would  have  thought, 
inust  have  softened  the  proudest  and  most  obdurate 
heart.  His  works  have  been  published  by  Mr  Dodsley, 
in  3  vols  8vo.  The  first  volume  contains  his  poetical 
works,  which  are  particularly  distinguished  by  an  ami- 
able elegance  and  beautiful  aimplicity ;  the  second  vo- 
lume contains  his  prose  works^  the  third  his  letters,  &c. 
JBiog,  Dtct. 

SHEPPEY,  an  island  at  the  mouth  of  the  river 
Medway,  about  20  miles  in  circumference.  It  is  sepa- 
rated from  the  main  land  by  a  narrow  channel ;  and 
has  a  fertile  soil,  which  feeds  great  flocks  of  sheep. 
Tbe  borough-town  of  Queenborough  is  seated  thereon  ^ 
besides  which  it  has  several  villages. 

SHERARDIA,  a  genus  of  plants  belonging  to  tbe 
^tetrandria  class,  and  in  the  natural  method  ranking  un- 
der tbe  47  th  order.  Stellate.    See  Botany  Index, 

SHERBET,  or  Shkrbit,  a  compound  drink,  first 
brought  into  England  from  Turkey  and  Persia,  consist- 
ing of  water,  lemon -juice,  and  sugar,  in  which  are  dis- 
solved perfumed  cakes  made  of  excellent  Damascus 
fruit,  containing  an  infusion  of  some  drops  of  rose 
water.  Another  kind  of  it  is  made  of  violets,  honey, 
juice  of  raisins,  &c. 

SHERIDAN,  Thomas,  D.  D.  the  intimate  friend 
•of  Dean  Swift,  is  said  by  Shield,  in  Gibber's  **  Lives  of 
the  Poets,''    to  have   been   bom  about  1684,  in  tbe 
•county  of  Cavan,  where,  according  to  the  same  autho- 
rity, his  parents  lived  in  no  very  elevated  state.    They 
.are  described  as  being  unable  toa€brd  their  son  the  ad- 
vantages of  a  liberal  education ;  but  he,  being  observed 
■to  give  early  indications  of  genius,  attracted  the  notice 
of  a  friend  to  his  fiimily,  who  sent  him  to  the  college  of 
Dublin,  and  contributed  towards  his  support  while  he 
remained  there.    He  afterwards  entered  into  orders,  and 
set  up  a  school  in  Dublin,  which  long  maintained  a 
very  high  degree  of  reputation,  as  well  for  the  attention 
liestowed  on  tbe  morals  of  the  scholars  as  for  their  pro- 
£ciency  in  literature.     So  great  was  the  estimation  in 
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which  this  seminary  was  bald,  that  it  is  asserted  to  Sberidaa. 
have  produced  in  some  years  the  sum  of  loool.  It 
does  not  appear  that  he  had  any  considerable  prefer- 
ment^ but  his  intimacy  with  Swift,  in  1725,  procured 
for  him  a  living  in  the  south  of  Ireland  worth  about 
X50I.  a-year,  which  he  went  to  take  possession  of, 
and,  by  an  act  of  inadvertence,  destroyed  all  his  future 
.expectations  of  rising  in  the  church ;  for  being  at  Cork& 
on  the  1st  of  August,  the  anniversary  of  King  George's 
birth-day,  he  preached  a  sermon  which  had  for  ita 
text,  **  Sufficient  for  the  day  is  the  evil  thereof." 
Qn  this  being  known,  he  was  struck  out*  of  the  list 
of  chaplains  to  the  lord  lieutenant,  and  forbidden  the 
castle. 

This  living  Dr  Sheridan  afterwards  changed  for  that 
of  Dunboyne,  which,  by  the  knavery  of  the  farmers, 
and  power  of  the  gentlemen  in  the  neighbourhood,  fell 
so  low  as  Sol.  per  annum.  He  gave  it  up  for  the  free 
school  of  Cavan,  wliere  he  might  have  lived  well  in  so: 
cheap  a  country  on  Sol.  a-year  salary,  besides  his  scho- 
lars i  but  the  air  being,  as  he  said,  too  moist  and  un- 
wholesome, and  being  disffusted  with  some  persons  who 
lived  there,  he  sold  tbe  school  for  about  400I. ;  and  ha- 
ving soon  spent  tbe  money,  he  fell  into  bad  health,  and 
died  Sept.  la  1738,  in  his  55th  year. 

Lord  Corke  has  given  the  following  character  of  him : 
*[  Dr  Sheridan  was  a  school-master,  and  in  many  in- 
stances perfectly  well  adapted  for  tbat  station.  He  was 
deeply  versed  in  the  Greek  and  Roman  languages,  and 
in  their  customs  and  antiquities.  He  had  that  kind  of 
good  nature  which  absence  of  mind,  indolence  of  bo- 
dy, and  carelessness  of  fortune,  produce  j  and  although 
not  over  strict  in  his  own  conduct,  yet  he  took  care  of 
the  morality  of  his  scholars,  whom  he  sent  to  tbe  univer- 
sity remarkably  well  founded  in  all  kinds  of  classical 
learning,  and  not  ill  instructed  in  the  social  duties  of 
life.  He  was  slovenly,  indigent,  and  cheerful.  He 
knew  books  much  better  than  men  ^  and  he  knew  the 
value  of  money  least  of  all.  In  this  situation,  and  with 
this  disposition.  Swift  fastened  upon  him  as  upon  a  prey 
with  which  he  intended  to  regale  him^lf  whenever  his 
appetite  should  prompt  him."  His  Lordship  then 
mentions  the  event  of  the  unlucky  sermon,  and  adds, 
**  This  ill-starred,  good-natured,  improvident  man,  re- 
turned to  Dublin,  unhinged  from  all  favour  at  court, 
and  even  banished  from  the  castle.  But  still  he  remain* 
ed  a  punster,  a  quibbler,  a  fiddler,  and  a  wit.  Not  a 
day  passed  without  a  rebus,  an  anagram,  or  a  madrigal. 
His  pen  and  his  fiddlestick  wtre  in  continual  motion  ; 
and  yet  to  little  or  no  purpose,  if  we  may  give  credit 
to  the  following  verses,  which  shall  serve  as  the  conclu- 
sion of  his  poetical  character : 

''  With  music  and  poetry  equally  bless'd, 

*'  A  bard  thus  Apollo  most  humbly  address'd } 

*'  Great  author  of  poetry,  music,  and  light, 

"  Instructed  by  thee,  I  both  fiddle  and  write  j 

"  Yet  unheeded  I  scrape,  or  I  scribble  all  day, 

*'  My  tunes  are  neglected,  my  verse  flung  away. 

"  Thy  substitute  here,  Vice-Apollo,  disdains 

'*  To  vouch  for  my  numbers,  or  list  to  my  strains. 

'*  Thy  manual  sign  he  refuses  to  put 

<'  To  the  airs  I  produce  from  the  pen  or  the  gut : 

**  Be  thou  then  propitious,  great  Phoebus,  and  grant 

**  Relief  or  reward,  to  my  merit  or  wanU 
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'<  Tho*  the  Dean  and  Delany  transoenclentl j  thiiie, 
'^  O !  brighten  one  solo  or  sonnet  of  mine  ; 
**  Make  one  work  inmortal,  ^tis  all  I  request* 
**  Apollo  lookM  pleasMy  and  resolving  to  jest, 
'*  Beplied — Honest  friend,  I've  considerM  yonr  case, 
^  Nor  dislike  jonr  unmeaning  and  innocent  face. 
**  Your  petition  I  grant,  the  boon  is  not  great, 
'*  Your  works  shall  continoe,  and  here's  the  receipt: 
*'  On  rondeau8  hereafter  your  fiddle-strinn  spend, 
"  Write  verses  in  circles,  they  never  shall  end/' 

*^  One  oT  the  volumes  of  Swift's  miscellanies  consists 
almost  entirely  of  letters  between  him  and  the  Dean. 
He  published  a  prose  translation  of  Persius  j  to  which 
he  added  the  best  notes  of  former  editors,  together  with 
many  judicious  ones  of  his  own.  This  work  was  print- 
ed at  London,  1 739,  in  1 2mo.     Biog,  Diet, 

Sheridan,  Mrs  Frances,  wife  of  Thomas  Sheridan, 
M.  A.  was  born  in  Ireland  about  the  year  1724,  but 
descended  from  a  good  English  family  which  had  remo- 
ved thither.  Her  maiden  name  was  Chamberlaine,  and 
she  was  grand-daughter  of  Sir  Oliver  Chamberlaine. 
The  first  literary  performance  by  which  she  distinguish- 
ed herself  was  a  little  pamphlet  at  the  time  of  a  violent 
party-dispute  relative  to  the  theatre,  in  which  Mr  She- 
ridan had  newly  embarked  his  fortune.  So  well-timed 
a  work  exciting  the  attention  of  Mr  Sheridan,  he  by 
an  accident  discovered  his  fair  patroness,  to  whom  he 
was  soon  afterwards  married.  She  was  a  person  of  the 
most  amiable  character  in  every  relation  of  life,  with  the 
most  engaging  manners.  After  lingering  some  years 
in  a  very  weak  state  of  health,  she  died  at  Blois,  19  the 
sooth  of  France,  in  the  year  1767.  Her  "Sydney 
fiiddulph"  may  be  ranked  with  the  first  productions  of 
that  class  in  ours  or  in  any  other  language.  She  also 
wrote  a  little  romance  in  one  volume  called  Nourjahad^ 
in  which  there  is  a  great  deal  of  imagination  productive 
of  an  admirable  moral.  And  she  was  the  authoress  ^ 
two  comedies,  "  Tlie  Discovery"  and  "  The  Dupe." 

SHERIFF,  an  officer,  in  each  county  in  England, 
nominated  by  the  king,  invested  with  a  judicial  and 
ministerial  power,  and  who  takes  place  of  every  noble- 
man in  the  county  during  the  time  of  his  office. 

The  sheriff  is  an  officer  of  very  great  antiquity  in 
this  kingdom,  his  name  being  derived  from  two  Saxon 
words,  signifying  the  reeve^  bailiffs  or  officer  of  the 
shire.  He  is  called  in  Latin  vice-comes^  as  being  the 
deputy  of  the  earl  or  comes,  to  whom  the  custody  of 
the  shire  is  said  to  have  been  committed  at  the  first  di- . 
vision  of  this  kingdom  into  counties.  But  the  earls,  in 
process  of  time,  by  reason  of  their  high  employments 
and  attendance  on  the  king's  person,  not  being  able  to 
transact  the  business  of  the  county,  were  delivered  of 
that  burden,  reserving  to  themselves  the  honour,  but 
the  labour  was  laid  on  the  sheriff.  So  that  now  the  she- 
riff'does  all  the  king's  business  in  the  county ;  and  though 
he  be  still  called  vice-comes^  yet  he  is  entirely  indepen- 
dent of,  and  not  subject  to,  the  earl ;  the  king,  by  bis 
letters  pateut,  committing  custodiam  comitatus  to  the 
sheriff,  and  to  him  alone. 

Sheriffs  were  formerly  chosen  by  the  inhabitants  of 
the  several  counties.  In  confirmation  of  which  it  was 
ordained,  by  statute  28  Edw.  I.  c.  8.  that  the  people 
should  have  an  election  of  sheriffs  in  everyshire  where  the 
shrievalty  is  not  of  inheritance.    For  anciently  in  some 
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coontiet  tbe  sheriib  were  beredfiCaxy )  •■  nv  apm^eheuJ 
they  were  in  Scotland  till  tbe  ttatate  20  Geo.  II.  c  43  ; 
and  still  oontinae  in  the  county  of  Westmoreland  to  tjm 
day  J  tbe  city  of  London  having  also  the  inberitaoee  of 
the  shrievalty  of  Middlesex  vested  in  their  body  by  tkmt^ 
ter.     Tbe  reason  of  these  popolar  electioBS  is  assignod 
in  the  same  statute,  c.  13.  *^  that  the  oomnons  migbl 
choose  such  as  wonld  not  be  a  harden  to  them.'*     An4 
herein  appears  plainl^jr  a  strooff  trace  of  the  denMicnti- 
cal  part  of  our  constitution  ;  m  which  form  of  govern- 
ment it  is  an  indispensable  requisite,  that  the  people 
shottld  choose  their  own  magistrates.      This  election 
was  in  all  probability  not  absolutely  vested  in  tbe  com- 
mons, but  required  the  roval  approbation.     For  in  the 
Gothic  constitution,  the  judges  of  their  coonty  oontts 
(which  office  is  executed  by  the  sheriff)  were  elected 
by  the  people,  but  confirmed  by  the  king;  and  the 
form  of  their  election  was  thos  managed  :  the  people, 
or  incoiiB  territtarii^  chose  twelve  electors,  and  tbey  no- 
minated three  persons,  exquihusresunum  amfirmabmt. 
But,  with  us  in  England,  these  popular  elections,  grow- 
ing turooltuooB,  were  put  an  end  to  by  the  statute  9 
£dw.  IL  St.  2.  which  enacted,  that  the  sheriflb  afaoold 
from  thenceforth  be  assigned  by  the  chancellor,  tre** 
surer,  and  the  judges  \  as  being  persons  in  whom  tbe 
same  trust  might  with  confidence  be  reposed.     By  sta* 
tutes  14  Edw.  III.  c.  7.  23  Hen.  VI.  c.  8.  and  21 
Hen.  VIII.  c.  20.  the  chancellor,  treasurer,  prc:»ident 
of  tbe  king's  council,  chief  justices,  and  chief  baion^ 
are  to  make  this  election  \  and  that  on  the  morrow  of 
All  Souls,  in  the  exchequer.     And  tbe  king's  lettera 
patent,  appointing  the  new  sheriffs,  used  commonly  to 
bear  date  the  sixth  day  of  November.     The  statute  of 
Cambridge,  12  Ric.  II.  c.  2.  ordains,  that  the  chan- 
cellor, treasurer,  keeper  of  the  privy  seal,  steward  of  the 
king's  house,  the  king's  chamberlain,  clerk  of  the  rolls, 
the  justices  oC  the  one  bench  and  the  other,  barons  of 
the  exchequer,  and  all  other  that  shall  be  called  to  or- 
dain, name,  or  make  justices  of  the  peace,  sheriffs,  and 
other  officers  of  the  king,  shall  be  sworn  to  act  indiffe- 
rently, and  to  name  no  man  that  sueth  to  be  put  in  of- 
fice, but  such  only  as  they  shall  judge  to  be  the  best 
and  most  sufficient.     And  the  custom  now  is  (and  has 
been  at  least  ever  since  the  time  of  Fortescue,  who  was 
chief  ju<ktice  and  chancellor  to  Henry  the  Sixth),  that 
all  the  judges,  together  with  the  other  great  officers, 
meet  in  the  exchequer  chamber  on  the  morrow  of  AU 
Souls  yearly,  (which  day  is  now  altered  to  the  n>orrow 
of  St  Martin,  by  the  last  act  for  abbreviating  Michael- 
mas term),  and  then  and  there  propose  three  persons  to 
the  king,  who  afterwards  appoints  one  of  them  to  be 
sheriff.     This  custom  of  the  twelve  judges  proposing 
three  persons  seems  borrowed  from  the  Gothic  consti- 
tution before  mentioned :  with  this  difference,  that  among 
tbe  Goths  the  12  nomtnors  were  first  elected  by  the  peo- 
ple themselves.    And  this  usage  of  our^,  at  its  first  in- 
troduction, there  is  reason  to  believe,  was  founded  up- 
on some  statute,  though  not  now  to  be  found  among  our 
printed  laws^  first,  because  it  is  materially  different  from 
the  direction  of  all  the  statutes  before-mentioned  ^  which 
it  is  hard  to  conceive  that  the  judges  would  have  coud- 
tensnced  by  their  concurrence,  or  that  Fortescue  %«ould 
have  inserted  in  his  book,  unless  by  the  authority  of 
some  statute  \  and  also,  because  a  statute  is  expressly 
referred  to  in  the   record,   which  Sir  Edward  Coke 

tella 


^' 


S    M    £ 


[    235    ] 


SHE 


tHierift    tdU  U8  ho  transeribed  from  the  counoH  book  of  3d 
March,  34  Hen.  VI.  and  which  Is  in  sobsUnce  as  fol- 
lows.    Ihe  king  had  of  his  own  authority  appointed 
a  man  sheriff  of  Lincolnshire,  which  office  he  refused 
Co  take  upon  him  ;  whereupon  the  opinions  of  the  judges 
ifere  taken,  what  should  be  done  in  this  behalf.     And 
the  two  chief  justices.  Sir  John  Fortescue  and  Sir  John 
Prisot,  delivered  the  unanimous  opinion  of  them  all  j 
^  that  the  king  did  an  error  when  he  made  a  person 
sheriff  that  was  not  chosen  and  presented  to  him  accord* 
ing  to  the  statute ;  that  the  person  refusing  was  liable 
to  DO  fine  for  disobedience,  as  if  he  had  been  one  of 
Che  three  persons  chosen  according  to  the  tenor  of  the 
statute  'y  that  they  would  advise  the  king  to  have  re- 
course to  the  three  persons  that  were  ehosen  according 
to  the  statute,  or  that  ^ome  other  thrifty  man  be  in- 
treated  to  occupy  the  office  for  this  year  j  and  that,  the 
next  year,  to  eschew  such  inconveniences,  the  order  of 
the  statute  in  this  behalf  made  be  observed.'*    But  not- 
withstanding this  unanimous  resolution  of  all  the  judges 
of  England,  thus  entered  in  the  council-book,  and  the 
statute  34  and  35  Hen.  VIII.  c.  26.  6  61.  which  ex- 
pressly recognizes  this  to  be  the  law  ot  the  l^nd,  some 
of  our  writers  have  affirmed,  that  the  king,  by  his  pre- 
rogative, may  name  whom  he  pleases  to  be  sheriff,  whe« 
ther  chosen  by  the  judges  or  not.    This  is  grounded  on 
«  very  particular  case  in  the  fifth  year  of  Queen  Eliia- 
beth,  when,  by  reason  of  the  plague,  there  was  no  Mi- 
chaelmas term  kept  at  Westminstei;  so  that  the  judges 
oould  not  meet  there  in  crasttno  ammarum  to  nominate 
the  sherifi  :  wherenpon  the  queen  named  them  herself, 
without  such  previous  assembly,  appointing  for  the  most 
part  one  of  two  remaining  in  the  last  year's  list.     And 
this  case,  thus  circumstanced,  is  the  only  authority  in 
our  books  for  the  making  these  extraordinary  sheriffs. 
It  is  true,  the  reporter  adds,  that  it  was  held  that  the 
queen  by  her  prerogative  might  make  a  sheriff  without 
the  election  of  the  judges,  non  obstante  altquo  statuto  in 
oonirariarn  ;  but  the  doctrine  of  non  obstante  which  sets 
Che  prerogative  above  the  laws,  was  effectually  demo- 
lished by  the  bill  of  rights  at  the  revolution,  and  abdi- 
cated \Ves|niinster-hall  when  King  James  abdicated 
the  kingdom.   However,  it  must  be  acknowledged,  that 
the  practice  of  occasionally  naming  what  are  called 
pocket'sheriffsj  by  the  sole  authority  of  the  crowu,  hath 
uniformly  continued  to  the  reign  of  his  present  majesty } 
in  which,  it  is  believed,  few  (If  any)  instances  have  oc- 
corred. 

Sheriffs,  by  virtue  of  several  old  statutes,  are  to  con- 
tinue in  their  office  no  longer  than  one  year  ^  and  yet  it 
hath  been  said  that  a  sheriff  may  be  appointed  durante 
bene  plactto^  or  during  the  king's  pleasure ;  and  so  is 
the  form  of  the  royal  writ.  Therefore,  till  a  new  she- 
riff be  named,  bis  office  cannot  be  determined,  unless 
by  his  own  death,  or  the  demise  of  the  king  j  in  which 
last  case  it  was  usual  for  the  successor  to  send  a  new 
writ  to  the  old  sheriff ;  but  now,  by  statute  i  Anne  st. 
I.e.  8.  all  officers  appointed  by  the  preceding  king  may 
hold  their  offices  for  six  months  after  the  king's  demise, 
unless  sooner  displaced  by  the  successor.  We  may 
&rther  observe,  that  by  statute  i  Ric,  II.  c.  11.  no 
man  that  has  served  the  office  of  sheriff  for  one  year  can 
be  compelled  to  serve  the  same  again  withiaChree  years 
after. 

We  shall  find  it  is  t>f  the  utmost  importanoe -to  have 


the  sheriff  appointed  according  to  law,  when  we  eonsi-    shtaff,' 
der  his  power  and  duty*    These  are  either  as  a  judge, 
as  the  keeper  of  the  king's  peace,  as  a  ministerial  of- 
ficer of  the  superior  courts  of  justice,  or  as  the  king's 
bailiff. 

In  his  judicial  capacity  he  is  to  hear  and  determine 
all  causes  of  40  shillings  value  and  under,  in  his  coun- 
ty court :  and  he  has  also  a  judicial  power  in  divers 
other  civil  cases.  He  is  likewise  to  decide  the  elections 
of  knights  of  the  shire  (subject  to  the  controul  of  the 
House  of  Commons),  of  coroners,  and  of  verderors ;  to 
judge  of  the  qualification  of  voters,  and  to  return  such 
as  he  shall  determine  to  be  duly  elected. 

As  the  keepers  of  the  king's  peace,  both  by  com- 
mon law  and  special  commission,  he  is  the  first  man 
in  the  county,  and  superior  in  rank  to  any  nobleman 
therein,  during  bis  office.     He  may  apprehend,  and 
commit  to  prison,  all  persons  who  break  the  peace,  or 
attempt  to  break  it  ^  and  may  bind  any  one  in  a  re- 
cognizance to  keep  the  king's  peace.     He  may,  and  is 
bound,  ex  sfficio^  to  pursue  and  take  all  traitors,  mur- 
derers, felons,  and  other  roisdoers,  and  commit  them  to 
gaol  for  safe  custody.     He  is  also  to  defend  his  coun- 
ty against  any  of  the  king's  enemies  when  they  coma* 
into  the  land  j   and  for  this  purpose,  as  well  as   for 
keeping  the  peace  and  pursuing  felons,  he  may  cony- 
mand  all  the  people  ef  his  county  to  attend  him^  which 
is  called  the  posse  cofnitatiis^  or  power  of  the  county  \ 
which  summons,  every  person,  above  15  years  old,  and 
under  the  degree  of  a  peer,  is  bound  to  attend  upoa 
warning,  under  pain  of  fine  and  imprisonment.     But 
though  the  sheriff  is  thus  the  principal  conservator  of 
the  peace  in  his  county,  yet,  by  the  express  directions 
of  the  great  charter,  he,  together  with  the  constable, 
coroner,  and  certain  other  officers  of  the  king,  are  for- 
bidden to  hold  any  pleas  of  the  crown,  or,  in  other 
words,  to  try  any  criminal  offence.     For  it  would  be 
highly  unbecoming,  that  the  executioners  of  justioa 
should  be  also  the  judges  j  should  impose,  as  well  as  le- 
vy, fines  and  amercements  j  should  one  day  condemn  a 
man  to  death,  and  personally  execute  him  the  next. 
Neither  may  he  act  as  an  ordinary  justice  of  the  .peace 
during  the  time  of  his  office  $  for  this  would  be  equally 
inconsistent,  he  being  in  many  respects  the  servant  of 
the  justices. 

In  his  ministerial  capacity,  the  sheriff  is  bound  to  ex- 
ecute all  process  issuing  from  the  king's  courts  of  jus- 
tice. In  the  commencement  of  civil  causes,  he  is  lo 
serve  the  writ,  to  arrest,  and  to  take  bail  j  when  the 
cause  comes  to  trial,  he  must  summon  and  return  the 
jury -^  when  it  is  determined,  he  must  see  the  judgment 
of  the  court  carried  into  execution.  In  criminal  mat- 
ters, he  also  amests  and  imprisons,  he  returns  the  jury^ 
he  has  the  custody  of  the  delinquent,  and  he  executes 
the  sentence  of  the  court,  though  it  extend  to  death 
itself. 

As  the  king^s  bailiff,  it  is  bis  business  to  preserve  the 
rights  of  the  king  within  his  bailiwick  j  for  so  his  coun- 
ty is  frequently  called  in  the  writs:  a  word  introduced 
hy  the  princes  of  the  Norman  line  ^  in  imitation  of  the 
French,  whose  territory  is  divided  into  bailiwicks,  as 
■that  of  England  into  counties.  He  must  seize  to  the 
J&ing's  use  all  lands  devolved  to  the  crown  by  attainder 
or  escheat  J  must  levy  all  fines  and  forfeitures  j  must  seize 
and  keep  all  waifs,  wrecks,  estrays^  and  ihft  Uks^^  Wccwi 
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Sheriff,    they  be  granted  to  some  subject ;  and  mast  also  collect 
Sherlock'  the  king's  rents  TTithin  his  bailiwick,  tf  commanded  bj 
process  from  the  exchequer. 

To  execute  these  various  offices,  the  sheriff  has  under 
him  many  inferior  officers ;  an  under-sheriff,  bailiffs, 
and  goalers,  who  must  neither  buy,  sell,  nor  farm  their 
offices,  on  forfeiture  of  500]. 

The  undcr-sherifl'  usually  performs  all  the  duties  of 
the  office  5  a  very  few  only  excepted,  wbere  the  per- 
sonal presence  of  the  high  sheriff  is  necessary.  But  na 
under  sheriff  shall  abide  in  his  office  above  one  year ', 
and  if  he  does,  by  statute  23  Hen.  VI.  c.  8.  he  for- 
feits 200I.  a  very  large  penalty  in  those  early  days.  And 
no  under  sheriff  or  sherifPs  officer  shall  practise  as  an  at- 
torney during  the  time  be  conttnnes  in  such  office  :  fov 
this  would  be  a  great  inlet  to  partiality  and  oppression. 
But  these  salutary  regulations  are  shamefully  evaded,  by 
practising  in  the  names  of  otiier  attorneys,  and  putting 
in  sham  deputies  by  way  of  nominal  under-sheriffs  :  by 
leason  of  which,  says  Dalton,  the  under  sheriffs  and 
bailiffs  do  grow  so  ctfnning  in  their  several  places,  that 
they  are  able  to  deceive,  and  it  may  well  be  feared  that 
many  of  them  do  deceive,  both  the  king,  the  high 
•beriff,  and  the  county. 

Sheriff,  in  Scotland.     See  Law,  Part  iii.  sect.  3. 

SHERLOCK,  ^^ILLIAM,  a  learned  English  divine 
in  the  I7tb  century,  was  bom  in  1641,  and  educated 
at  Eton  school,  where  he  distinguished  himself  by  the 
vigour  of  bis  genius  and  his  application  to  study.  Thence 
he  was  removed  to  Cambridge,  where  he  took  his  de- 
grees. In  1669  he  became  rector  of  the  parish  of  St 
George,  Botolph-lane,  in  London ;  and  in  1681  was  col- 
lated to  the  prebend  of  Pancras,  in  the  cathedral  of  St 
Paulas.  ^  He  was  likewise  chosen  master  of  the  Temple, 
and  had  the  rectory  of  Therfield  in  Hertfordshire.  Af- 
ter the  Revolution  be  was  suspended  from  bis  preferment, 
for  refusing  the  oaths  to  King  William  and  Queen  Ma- 
ly  'y  but  at  last  he  took  them,  and  publicly  justified  what 
he  bad  done.  In  1691  he  was  installed  dean  of  St 
PaulV  His  Vindication  of  the  Doctrine  of  the  Trinity 
engaged  him  in  a  warm  controversy  with  Dr  South  and 
4>thers.  Bishop  Burnet  tells  us,  he  was  *'  a  clear,  a  po- 
lite, and  a  strong  writer  ^  but  apt  to  assume  too  much 
to  himself,  and  to  treat  his  adversaries  with  contempt.^* 
He  died  in  1707.  His  works  are  very  numerous^  a- 
roong  these  are,  i.  A  Discourse  concerning  the  Know- 
ledge of  Jesus  Christ,  against  Dr  Owen.  2.  Several 
pieces  against  the  Papists,  the  Socinians,and  Dissenters. 
3.  A  practical  Treatise  on  Death,  which  is  much  ad- 
mired. 4.  A  practical  Discourse  00  Providence.  5.  A 
practical  Discourse  on  the  Future  Judgment  >  and  many 
other  works. 

Sherlock,  Dr  Thomtts^  bishop  of  London,  was 
the  son  of  the  preceding  Dr  William  Sherlock,  and 
was  born  in  1 678.  He  was  educated  in  Catharine  hall, 
Cambridge,  where  he  took  his  degrees,  and  of  which 
he  became  master :  he  was  made  master  of  the  Temple 
very  young,  on  the  resignation  of  his  father  \  and  it  is 
remarkable,  that  this  mastership  was  held  by  father  and 
8oi»  successively  for  more  than  70  years.  He  was  at 
the  head  of  the  opposition  against  Dr  Hoadley  bishop 
of  Bangor  -,  during  which  contest  he  published  a  great 
number  of  pieces.  He  attacked  the  famous  Collinses 
"  Grounds  and  Reasons  of  the  Christian  Religion,^'  in 
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a  course  of  six  eermons,  preached  at  the  Temple  cburcb, 
which  he  inlitled  **  The  Use  and  Intent  of  Prophecy  in 
the  several  Ages  of  the  World.^'  In  1728,  Dr  Sherlock 
was  promoted  to  the  bishopric  of  Bangor  y  and  was 
translated  to  Salisbury  in  1734.     In  1747  be  refused 
the  archbishopric  of  Canterbury,  on  account  of  his  III 
state  of  health  \  but  recovering  in  a  good  degree,  ac« 
cepted  the  see  of  London  the  following  year.     On  oc- 
casion of  the  earthquakes  in  1750,  he  published  an  ex- 
cellent Pastoral  Letter  to  the  clergy  and  inhabitants 
ef  London  and  Westminster  :  of  which  it  is  aaid  there 
were  printed  in  4to,  5000 ;  in  Svo,  ao,ooo  \  and  ia 
i>2mo,  about  30,000  \  beside  pirated  editioot,  of  w£jcii 
not  less  than  50,000  were  tnpposed  to  have  been  sold. 
Under  the  weak  state  of  body  in  which  be  lay  for  aeverml 
years,  he  revised  and  published  4  vols  of  Sermona  in  Sro^ 
which  are  particularly  admired  for  tbeir  ingenuity  and 
elegance.      He  died  in  1763,  and   bj  report  worth 
150,000!.     "  His  learning,'^  says  Dr  Kicholls',  **  was 
very  extensive  :  God  had  given  bim  a  great  and  an  un- 
derstanding mind,  a  qaick  comprehension,  and  m  aolid 
judgment.   These  advantages  of  nature  he  improved  bj 
much  industry  and  application.     His  skill  in  the  civil 
and  canon  law  was  vt  ry  considerable  \  to  which  he  had 
added  such  a  knowledge  of  the  common  law  of  £ngland 
as  fit^w  clergymen  attam  to.    This  it  ^vas  that  gave  him 
that  influence  in  all  causes  wbere  the  church  was  con- 
cerned 'y  as  knowing  precisely  what  it  had  to  claim  from 
its  constitutions  and  canons,  and  what  from  Uie  com- 
mon law  of  the  land.'*     Dr  NicboUs  then  mentions  bis 
constant  and  exemplary  piety,  his  warm  and  fervent  zeal 
in  preaching  the  duties  and  maintaining  the  doctrines  of 
Christianity,  and  his  large  and  diffusive  munificence  and 
charity  \  particularly  by  his  having  given  large  sums  of 
money  to  the  corporation  of  clergy men^s  sons,  to  several 
of  the  hospitals,  and  to  the  society  for  propagating  the 
gospel  in  foreign  parts  :  also  his  bequeathing  to  Catba- 
rine>hall  in  Cambridge,  the  place  of  his  education,  his 
valuable  library  of  books,  and  his  donations  for  the 
founding  a  librarian's  place  and  a  scholarship,  to  the  a- 
mount  of  several  thousand  pounds. 

SH£RRIFF£  of  Mecca,  the  title  of  the  descen- 
dants  of  Mahomet  by  Hassan  Ibn  Ali.  These  are  di- 
vided into  several  branches,  of  which  the  family  of  Ali 
Bunemi,  consisting  at  least  of  three  hundred  individuals, 
enjoy  the  sole  right  to  the  throne  of  Mecca.  The  Ali 
Bunemi  aie,  again,  subdivided  into  two  subordinate 
branches,  Darii  Sajid,  and  Darii  Barkad  j  of  whom 
sometimes  the  one,  sometimes  the  other,  have  given  so- 
vereigns to  Mecca  and  Medina,  when  these  were  sepa- 
rate states. 

Not  only  is  the  Turkish  sultan  indiflFcrent  about  the 
order  of  succession  in  this  family,  but  he  seems  even  to 
foment  the  dissensions  which  arise  among  them,  and  fa- 
vours the  strongest,  merely  that  he  may  weaken  them 
all.  As  the  order  of  succession  is  not  determinately 
fixed,  and  the  sherrifies  may  all  aspire  alike  to  the  so- 
vereign power,  this  uncertainty  of  right,  aided  by  the 
intrigues  of  the  Turkish  oflScers,  occasions  frequent  re- 
volutions. The  grand  sberriffe  is  seldom  able  to  main- 
tain himself  on  the  throne ;  and  it  still  seldomer  happens 
that  his  reign  is  not  disturbed  by  the  revolt  of  his  near- 
est relations.  There  have  been  instances  of  a  nephew 
succeeding  his  uncle,  an  uncle  succeeding  his  nephew  \ 
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btrriflfSr.  and  sometimes  of  a  person,  from  a  remote  branch,  com* 
ing  in  tbe  room  of  the  reigning  prince  of  the  ancient 
house. 

When  Nlebuhr  was  in  Arabia,  in  1763,  the  reigning 
Sherriffe  Mesad  had  sitten  fourteen  years  on  the  throne, 
and,  during  all  that  period,  had  been  continually  at  war 
¥rith  the  neighbouring  Arabs,  and  with  his  own  nearest 
relations  sometimes.  A  few  years  before,  the  pacha  of 
Syria  had  deposed  him,  and  raised  his  younger  brother 
to  the  sovereign  dignity  in  his  «tead.  But  after  the 
departure  of  the  caravan,  Jafar,  the  new  slierriffe,  not 
being  able  to  maintain  himself  on  the  throne,  was  obli- 
ged to  resign  the  sovereignty  again  to  Mesad.  Achmet, 
the  second  brother  of  the  sherriffe,  who  was  much  belo* 
Ted  by  the  Arabs,  threatened  to  attack  Mecca  while 
Niebnhr  was  at  Jidda.  Our  traveller  was  soon  after  in- 
formed of  the  termination  of  the  quan«l,  and  of  Ach- 
met^s  return  to  Mecca,  where  he  continued  to  live 
peaceably  in  a  private  character. 

These  examples  show  that  the  Mussulmans  observe 
not  the  law  which  forbids  them  to  bear  arms  against 
their  holy  places.  An  Egyptian  bey  even  presumed, 
a  few  years  since,  to  plant  some  small  cannons  within 
the  compass  of  the  Kaaba,  upon  a  small  tower,  from 
which  he  fired  over  that  sacl^d  mansion,  upon  the  palace  ^ 
of  Sherriffe  Mesad,  with  whom  be  was  at  variance. 

The  dominions  of  the  sherriffe  comprehend  the  cities 
of  Mecca,  Medina,  Jambo,  Taaif,  Sadie,  Ghunfude,Ha-i> 
li,  and  thirteen  others  less  coneiderable,  all  situated  in 
Hedjas.  Near  Taaif  is  the  lofty  mountain  of  Gazvan-^ 
which  according  to  Arabian  authors,  is  covered  with 
snow  in  the  midst  of  summer.  As  these  dominions  are 
neither  opulent  nor  extensive,  the  revenue  of  their  so* 
Yereign  cannot  be  considerable. 

He  finds  a  rich  resource,  however,  in  the  imposts  le- 
vied on  pilgrims,  and  in  the  gratuities  offered  him  by 
Mussulman  monarchs.  Every  pilgrim  pays  a  tax  of  from 
ten  to  an  hundred  crowns,  in  proportion  to  his  ability. 
The  Great  Mogul  remits  annually  sixty  thousand  rou- 
pees  to  the  sherriffe,  by  an  assignment  upon  the  govern- 
ment of  Surat.  Indeed,  since  the  English  made  them- 
selves masters  of  this  city,  and  the  territory  belonging 
lo  it,  the  nabob  of  Surat  has  no  longer  been  able  to 
pay  the  sum.  The  sherriffe  once  demanded  it  of  the 
English,  as  the  possessors  of  Surat ;  and,  till  they  should 
satisfy  him,  forbade  their  captains  to  leave  the  port  of 
Jidda.  But  tbe  English  disregarding  this  prohibition, 
the  sherriffe  complained  to  the  Ottoman  Porte,  and  they 
communicated  his  complaints  to  the  English  ambassa- 
dor. He  at  the  same  time  opened  a  negociation  with 
the  nominal  nabob,  who  resides  in  Surat.  But  all  these 
steps  proved  fruitless :  and  the  sovereign  of  Mecca 
seems  not  likely  to  be  ever  more  benefited  by  the  con- 
tribution from  India. 

The  power  of  the  sherriSie  extends  not  to  spiritual 


matters  ^  these  are  entirely  managed  by  the  beads  of  the  Sherriffe, 
clergy,  of  different  sects,  who  are  resident  at  Mecca.  Shetland. 
Kigid  Mussulmans,  such  as  the  Turks,  are  not  very  fa- 
vourable in  their  sentiments  of  the  sherriffies,  but  suspect 
their  orthodoxy,  and  look  upon  them  as  secretly  attach* 
ed  to  the  tolerant  sect  of  the  Zeidi. 

SHETLAND,  the  name  of  certain  blands  belong- 
ing to  Scotland,  and  lying  to  the  northward  of  Orkney. 
There  are  many  convincing  proofs  that  these  islands 
were  very  early  inhabited  bj  the  Picts,  or  rather  by 
those  nations  who  were  the  original  possessors  of  the 
Orkneys ;  and  at  the  time  of  the  total  destruction  of 
these  nations,  if  any  credit  be  due  to  tradition,  their 
woods  wete  entirely  ruined  (a).  It  is  highly  probable 
that  the  people  in  Shetland,  as  well  as  in  the  Orkneys, 
flourished  under  their  own  princes  dependent  upon  the 
crown  of  Norway  ^  yet  this  seems  to  have  been  rather 
thiongh  what  they  acquired  by  fishing  and  conunerce, 
than  by  the  cultivation  of  their  lands.  It  may  also  be 
reasonably  presumed,  that  they  grew  thinner  of  inhabi- 
tants after  they  were  annexed  to  the  ciown  of  Scot- 
land 'f  and  it  is  likely  that  they  revived  again,  chiefly 
by  the  very  great  and  extensive  improvements  which 
the  Dutch  made  in  the  herring  fishery  upon  their  coasts, 
and  the  trade  that  the  crews  of  their  busses,  then  very 
numerous,  carried  on  with  the  inhabitants,  necessarily* 
resulting  from  their  want  of  provisions  and  other  conve- 
niences. 

There  are  many  reasons  which  may  be  assigned  why 
these  islands,  though  part  of  our  dominions,  have  not 
hitherto  been  better  known  to  us.  They  were  com- 
monly placed  two  decrees  too  far  to  the  north  in  all  the 
old  maps,  in  order  to  make  them  agree  with  Ptolemy^s 
description  of  Thule,  which  he  asserted  to  be  in  the  la- 
titude of  6^  degrees  ^  which  we  find  urged  by  Camden 
as  a  reason  why  Thule  must  be  one  of  the  Shetland  isles, 
to  which  Speed  also  agrees,  though  from  their  being 
thus  wrong  placed  he  could  not  find  room  fur  them  in 
his  maps.  Another,  and  that  no  light  cause,  was  the 
many  fiilse,  fabulous,  and  impertinent  relations  publish- 
ed concerning  them  (b),  as  if  they  were  countries  in- 
hospitable and  uninhabitable  y  and  lastly,  tbe  indolence, 
or  rather  indiffierence  of  the  natives,  who,  contenting 
themselves  with  those  necessaries  and  conveniences  pro- 
cured by  their  intercourse  with  other  nations,  and  con- 
ceiving themselves  neglected  by  the  mother  country, 
have  seldom  troubled  her  with  their  applications. 

Tiiere  are  few  countries  that  have  gone  by  more 
names  than  these  islands  ^  they  were  called  in  Icelandic, 
Huiitlandioj  from  Atait^  the  **  hilt  of  a  sword  ',^*  this 
might  be  possibly  corrupted  into  Hetland^  Hifiand^  or 
Hethland^  though  some  tell  us  this  signifies  a  **  high 
land.'*  They  have  been  likewise,  and  are  still  in  some 
maps  called  Zetland  and  Zealand^  in  reference,  as  has 
been  supposed,  to  their  situation.     By  the  Danes,  and 

by 


(a)  The  tradition  is,  that  this  was  done  by  the  Scots  when  they  destroyed  the  Picts  j  but  is  more  probably 
referred  to  the  Norwegians  rooting  out  the  original  possessors  of  Shetland. 

(b)  They  represented  the  climate  as  intensely  cold  \  the  soil  as  composed  of  crags  and  quagmire,  so  barren 
as  to  be  incapable  of  bearing  corn  -,  to  supply  which  the  people,  after  drying  fish  bones,  powdered  them,  then 
kneaded  and  baked  them  for  bread.  The  larger  fish-bones  were  said  to  be  all  the  fuel  they  had.  Yet  in  so  dreary 
a  country,  and  in  such  miserable  circumstances,  they  were  acknowledged  to  be  very  long-lived,  cheerful,  and  con- 
tented. 
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ShetUwl  by  the  nfttives,  tkey  ure  styled  Yeahaland:  aod  not- 
*  withstanding  the  oddness  of  the  orlhogniphy  \  this  dif« 
fers  very  little^  if  at  all,  from  their  manner  of  pronoun- 
cing Zetland,  out  of  which  pronunciation  grew  the  mo* 
dem  names  of  Shetland  an ^  Shetland. 

The  islands  of  Shetland^  as  we  commonly  call  them, 
are  well  situated  for  trade.  The  nearest  continent  to 
-  them  is  Norway  \  the  port  of  Bergen  lying  44  leagues 
east,  whereas  they  lie  46  leagues  north-north-east  from 
Buchanness^  east-north-east  from  8anda,'one  of  the 
Orkneys,  about  16  or  18  leagues  ;  six  or  seven  leagues 
north-east  from  Fair  Isle;  58  leagues  east  from  the  Fer- 
roe  isles  >  and  at  nearly  the  same  distance  north-east  from 
Lewis.  The  southern  promontory  of  the  Mainland, 
called  Sumburgh  Head^  lies  in  59  degrees  and  59  mi* 
nates  of  north  latitude  \  and  the  northern  extremity  of 
Unst,  the  most  remote  of  them  all,  in  the  latitude  of 
61  degrees  15  minutes.  The  meridian  of  London  pastes 
through  this  last  islandy  which  lies  about  2  degrees  30 
minutes  west  from  Paris,  and  about  5  degrees  1 5  minutes 
east  from  the  meridian  of  Cape  Lizard.  According  to 
:  Gifibrd's  Historical  Description  of  Zetland,  the  inhabit- 
ed islands  are  33,  of  which  the  principal  is  styled  Mmm" 
land^  and  extends  in  length  from  north  to  sooth  about 
60  miles,  and  is  in  some  places  20  broad,  though  in 
others  not  more  than  two. 

It  isimpossihle  to  speak  witb  precision }  but  accord- 
ing to  the  best  computation  which  we  have  been  able  to 
form,  the  Shetland  isles  contain  near  three  times  at  much 
landas  the  Orkneys:  and  they  are  considered  as  not  in- 
ferior to  the  provinces  of  Utrecht,  Zealand,  and  all  the 
irest  of  the  Dutch  islands  ti^en  together  \  but  of  climate 
and  soil  they  have  not  much  to  bMst.  The  longest  day 
in  the  island  of  Unst  is  19  hours  15  minutes,  and  of 
consequence  the  shortest  day  4  hours  and  45  minutes* 
The  spring  is  very  late,  the  sussmer  very  short  j  the  ao« 
t-umn  also  is  of  no  long  duration,  da^,  foggy,  and 
rainy  \  the  winter  sets  in  about  November,  and  lasts  till 
April,  and  sometimes  till  May.  'They  have  frequently 
in  that  season  storms  of  thunder,  much  rain,  but  little 
frost  or  snow.  .  High  winds  are  indeed  very  frequent  and 
very  troublesome,  yet  they  seldom  produce  any  terrible 
effects.  The  aurora  boreal  is  is  as  common  here  as  in  any 
of  the  northern  countries.  In  the  winter  season  the  sea 
swells  and  rages  in  such  a  manner,  that  for  five  or  six 
months  their  ports  are  inaccessible,  and  of  course  tlie 
people  during  that  space  have  no  correspondence  with 
the  rest  of  the  world. 

The  soil  ^in  the  interior  part  of  the  Mainland,  for  the 
most  part,  is  mountainons,  moorish,  and  boggy,  yet  not 
to  such  a  degree  as  to  render  the  country  utterly  impas- 
sable \  for  many  of  the  roads  here,  and  in  some  of  the 
northern  isles,  are  as  good  as  any  other  natural  roads, 
and  the  people  travel  them  frequently  on  all  occasions. 
Near  the  ceast  there  are  sometimes  for  miles  together 
flat  pleasant  spots,  very  fertile  both  in  pasture  and  com. 
The  mountains  produce  large  crops  of  very  nutritive 
grass  in  the  summery  and  they  cut  considerable  quanti- 
ties of  hay,  with  which  they  feed  their  cattle  in  the 
winter.  They  might  with  a  little  attention  bring  more 
of  their  country  into  cultivation  :  but  the  people  are  so 
much  addicted  to  their  fishery,  and  feel  so  little  necessity 
-of  having  recourse  to  this  method  for  subsistence,  that 
they  are  content,  how  strange  soever  that  may  seem  to 
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us,  to  let  fiHir  parts  in  five  of  their  knd  rennuii  la  a  state  s&ttlui 
of  nature. 

They  want  not  considerable  quantities  of  marl  in  dif- 
ferent islands,  though  they  use  but  little;  hitherto  there 
has  been  no  chalk  found  $  limestone  and  freestone  there 
are  in  the -southern  parts  of  the  Mainland  in  great  quan- 
tities, and  also  in  the  neighbouring  islands,  particuiarly 
Fetlar  \  and  considerable  quantities  of  slate,  very  good 
in  its  kind.      No  mines  have  been  hitherto  wrought 
te  any  great  extent  \  but  there  are  in  many  places  ap- 
pearances-of  metallic  ores,  at  those  of  copper  and  iroD  j 
and  it  is  eaid,  pieces  of  silver  ore  have  been  found,    la 
some  of  the  smaller  isles  there  are  strong  appearancet  of 
iron  \  but,  through  the  want  of  proper  experiments  be- 
ing made,  there  is,  in  this  respect  at  least,  hitherto,  no- 
thing certain.     Their  meadows  are  inclosed  with  dikes, 
and  produce  very  good  grass.  The  little  com  they  grow 
is  chiefly  barley,  with  some  oats  \  though  even  in  the 
northern  extremity  of  Unst  the  little  land  wbich  they 
have  is  remarkable  for  iu  fertility.    The  hills  abound 
with  medicinal  herbs  \  and  their  kitchen-gardens  thrive 
as  well,  and  produce  as  good  greens  and  roots,  as  any 
in  Britain.     Of  late  years,  and  since  this  has  been  at- 
tended to,  some  gentlemen  have  had  even  greater  soe- 
cess  than  they  expected  in  the  cultivating  of  tulips, 
roses,  and  many  other  flowers.    They  have  no  treca^ 
and  hardly  any  shrubs  except  juniper,  yet  they  have  a 
tradition  that,  their  country  was  formerly  overgrown 
-  with  woods  \  and  it  seems  to  be  a  confirmation  of  this, 
that  the  roots  of  timber- trees  have  been,  and  are  still, 
dug  up  at  a  great  depth }  and  that  in  some,  and  those 
too  inaccessible,  places,  the  mountain-ash  is  stiJl  found 
growing  wild.    That  this  defect,  viz.  the  want  of  wood 
at  present,  does  not  arise  entirely  from  the  soil  or  cli- 
mate, appears  from  several  late  experiments;  some  gen- 
tlemen having  raised  ash,  maple,  horse-chesnnta,  &c  in 
their  gardens.    Though  the  inhabitants  are  without  ei- 
ther wood  or  coals,  they  are  very  well  supplied  with 
fuel,  having  great  plenty  of  heath  and  peat.    Tbe  black 
cattle  in  this  country  are  in  general  of  a  larger  sort  than 
in  Orkney,  which  is  owing  to  their  having  more  exten- 
sive pastures ;  a  clear  proof  that  still  farther  improve- 
ments might  be  made  in  respect  to  size.     Their  horMS 
are  small,  but  strong,  stout  and  well-shaped,  live  very 
hardy,  and  to  a  great  age.    They  have  likewise  a  breed 
of  small  swine,  the  flesh  of  whicb,  when  fat,  is  esteem- 
ed very  delicious.  They  have  no  goats,  hares,  or  foxes, 
and  in  general  no  wild  or  venomous  creatures  of  any 
kind,  except  rats  in  some  few  islands.    They  have  no 
rooorfowl,  which  is  the  more  remarkable,  aa  there  are 
everywhere  immense  quantities  of  heath  \  but  there  are 
many  sorts  of  wild  and  water-fowl,  particularly  the  dun- 
ler-goose,  clack-goose,  solan-goose,  swans,  ducks,  teal, 
whaps,  foists,  lyres,  kittiwakes,  maws,  plovers,  cormo- 
rants, &c.     There  is  likewise  the  ember-goose,  which 
is  said  to  hatch  her  egg  under  her  wing.     Eagles  and 
hawks,    as   also   ravens,  crows,  mews,   &c.  abound 
here. 

All  these  islands  are  well  watered  \  for  there  are  eve- 
rywhere excellent  springs,  some  of  them  mineral  and 
medicinal.  They  have,  indeed,  no  rivers  \  but  many 
pleasant  rills  or  rivulets,  of  different  sizes  \  in  some  of 
tbe  largest  they  have  admirable  trouts,  some  of  which 
are  of  sj'and  even  of  ao  pounds  wei^^t.    They  hava 
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edaad.  likewise  many  fresh-water  lakes,  well  stored  wltk  troDt 
*  and  eels,  and  in  most  of  them  there  are  also  large  and 
fine  flounders  j  in  some  very  excellent  cod.  These  fresh- 
water lakes,  if  the  country  was  better  peopled,  and  the 
common  people  more  at  their  ease,  are  certainly  capable 
of  great  improvements.  The  sea-coasts  of  the  Main- 
land of  Shetland,  in  a  straight  line,  are  55  leagues  j 
and  therefore  there  cannot  be  a  country  conceived  more 
proper  for  establishing  an  extensive  fishery.  What  the 
inhabitants  have  been  hitherto  able  to  do,  their  natural 
advantages  considered,  does  not  deserve  that  name,  not- 
withstanding they  export  large  quantities  of  cod,  tusk, 
ling,  and  skate,  insomuch  that  the  bounty  allowed  by 
acts  of  parliament  amounts  firom  14001.  to  200ol.  an- 
nually. Haddocks,  whitings,  turbot,  and  a  variety  of 
other  fish,  and  in  many  of  the  inlets  excellent  oysters, 
lobsters,  muscles,  cockles,  and  other  shell-fish  are  abun- 
dant, as  well  as  multitudes  of  otters  and  seals  :  amber- 
gris, and  other  spoils  of  the  ocean,  are  sometimes  found 
upon  the  coasts. 

The  inhabitants  are  a  itout,  well-made,  comely  peo- 
ple 'f  the  lower  sort  of  a  swarthy  complexion.  The  gen- 
try are  allowed,  by  all  who  have  conversed  with  them, 
to  be  most  of  them  polite,  shrewd,  sensible,  lively,  ac- 
tive, and  intelligent  persons ;  and  these,  to  the  number 
of  100  families,  have  very  handsome,  strong,  well-built 
houses,  neatly  furnished  ;  their  tables  well  served ;  po- 
lished in  their  manners,  and  exceedingly  hospitable  and 
civil  to  strangers.  Those  of  an  inferior  rank  are  a  hardy, 
robust,  and  laborious  people,  who,  generally  speaking, 
get  their  bread  by  fishing  in  all  weathers  in  their  yawls, 
whieh  are  little  bigger  than  Gravesend  wherries  ^  live 
hardily,  and  in  the  summer  season  mostly  on  fish ;  their 
drink,  which,  in  reference  to  the  British  dominions,  is 
peculiar  to  the  country,  is  called  bland^  and  is  a  sort  of 
butter-milk,  long  kept,  and  very  sour.  Many  live  to 
great  ages,  though  not  so  long  as  in  former  times.  In 
respect,  however,  to  the  bulk  of  the  inhabitants,  from 
the  poorness  of  living,  from  the  nature  of  it,  and  from 
the  drinking  great  quantities  of  corn-spirits  of  the  very 
worst  sort,  multitudes  are  afflicted  with  an  inveterate 
scurvy  }  from  which  those  in  better  circumstances  are 
entirely  free,  and  enjoy  as  good  health  as  in  any  other 
country  in  Europe.  As  they  have  no  great  turn  to 
agriculture,  and  are  persuaded  that  their  country  is  not 
fit  for  it,  they  do  not  (though  probably  they  might) 
raise  corn  enough  to  support  them  for  more  than  two- 
thirds  of  the  year»  But  they  are  much  more  successful 
in  their  pasture-grounds,  which  are  kept  well  inclosed, 
in  good  order,  and,  together  with  their  commons,  sup- 
ply them  plentifully  with  beef  and  mutton.  They  pay 
their  rents  generally  in  butter  at  Lammas,  and  in  mo- 
ney at  Martinmas.  As  to  manufactures,  they  make  a 
strong  coarse  cloth  for  their  own  use,  as  also  linen. 
They  make  likewise  of  their  own  wool  very  fine  stock- 
ings. They  export,  besides  the  different  kinds  of  fish 
already  mentioned,  some  herrings,  a  considerable  quan- 
tity of  butter  and  train-oil,  otter  and  seal  skins,  and  no 
inconsiderable  quantity  of  the  fine  stockings  just  men- 
tioned. Their  chief  trade  is  to  Leith,  London,  Ham- 
burgh, Spain,  and  to  the  Straits.  They  import  tim- 
bers, deals  and  some  of  their  best  oats,  from  Norway  ; 
com  and  flour  from  the  Orkneys,  and  from  North  Bri- 
tain ;  spirits  and  some  other  things  from  Hamburgh  \ 
cloths  and  better  soat  of  linen  from  Leith  j  grocery, .. 


hoosebold  furniture,  and  other  necessaries,  from  London.  SBetlaad 
The  duties  to  the  superior  are  generally  let  in  fiirm  \  and        {j 
are  paid  by  the  people  in  butter,  oil,  and  money.     The     Shield. 
remains  of  the  old  Norwegian  constitution  are  still  visi- 
ble in  the  division  of  their  lands )  and  they  have  some 
udalmen  or  freeholders  amongst  them.     But  ^the  Scots 
laws,  customs,  manners,  dress,  and  language  prevail ; 
and  they  have  a  sheriff,  and  other  magistrates  for  the  ad- 
ministration of  justice,  as  well  as  a  customhouse,  with  a 
proper  number  of  oflicers.   In  reference  to  their  ecclesi- 
astical concerns,  they  have  a  presbytery,  1 2  ministers^ 
and  an  itinerant  for  Fonla,  Fair  Island,  and  the  Skerries. 
Each  of  these  ministers  has  a  stipend  of  between  40  and  ^ 
50  pounds,  besides  a  boose  and  a  glebe  free  from  taxes; 
The  number  of  souls  in  these  islands  maybe  about  20,000. 

SHEW-BREAD,  the  loaves  of  bread  which  the  priest 
of  the  week  put  every  Sabbath-day  upon  the  golden- 
table  in  the  sanctuary,  before  the  Lord,  in  the  temple 
of  the  Jews.  They  were  twelve  in  number,  and  were 
offered  to  God  in  the  name  of  the  twelve  tribes  of  Israel. 
Tliey  were  shaped  like  a  brick,  were  ten  palms  long  and 
five  broad,  weighing  about  eight  pounds  each.  They 
were  unleavened,  and  made  of  fine  flour  by  the  Levites. 
The  priests  set  them  on  the  table  in  two  rows,  six  in  a 
row,  and  put  frankincense  upon  them  to  preserve  them  - 
from  moulding.  They  were  changed  every  Sabbath, 
and  the  old  ones  belonged  to  the  priest  upon  duty.  Of  > 
this  bread  none  but  the  priests  might  eat,  except  m  cases 
of  necessity.  It  was  called  the  bread  effaces^  because 
the  table  of  the  shew  bread,  being  almost  over-against 
the  ark  of  the  covenant,  the  loaves  might  be  said  to  be- 
set before  the  face  of  God.  The  original  table  was  car--- 
ried  away  to  Babylon,  but  a  new  one  was  made  for  the  - 
second  temple.^  It  was  of  wood  overlaid  with  gold. 
This,  with  the  candlestick  and  some  other  spoils,  was 
carried  by  Titus  to  Rome. 

SHI  Ant  or  ScHANT  Islands,  a  cluster  of  small  un- 
inhabited islands,  lying  six  miles  from  the  S.  E.  coast  of 
Lewis  in  Scotland,  in  W.  Long.  6.  20.  N.  Lat.  57.  53. 

SHIELD,  an  ancient  weapon  of  defence,  in  form  of 
a  light  buckler,  borne  on  the  arm  to  fend  off  lances,- 
darts,  &c.     The  form  of  the  shield  is  represented  by 
the   escutcheon   in  coats  of  arms.      Th^   shield  was 
that  part  of  the  ancient  armour  en  which  the  persons  . 
of  distinction  in  the  field  of  battle  always  had  their  ' 
arms  painted  \   and  most   of  the  words  used  at  this 
time  to  express  the  space  that  holds  the  arms  of  fa- 
milies are  derived  from  the  Latin  word  scutum.     The 
French  escu  and  escusston^  and  the  English  word  escut- 
cheon^ or  scutcheon^  are  evidently  from  this  origin  \ 
and  the  Italian  scudo  signifies  both  the  shield  of  arms 
and  that  used  in  war.     Tbe  Latin  name  cfypeus^  for 
the  same  thing,  seems  also  to  be  derived  from  tbe  Greek 
word  yAv^fiv,  to  engrave ;  and  it  had  this  name  from 
the  several  figures  engraved  on  it,  as  marks  of  distinc- 
tion of  the  person  who  wore  it. 

The  shield  in  war,  among  the  Greeks  and  Ro- 
mans, was  not  only  useful  in  defence,  but  it  was 
also  a  badge  of  honour  to  the  wearer ;  and  he  who 
returned  from  battle  without  it  was  always  treated 
with  infamy  afterwards.  People  have  at  all  times 
thought  this  honourable  piece  of  the  armour  the  proper- 
est  place  to  engrave,  or  figure  on  tbe  signs  of  dignity  - 
of  the  possessor  of  it ;  and  hence,  when  arms  came  to  > 
be  painted  for  fiunilies  in- afrertimes,  the  hetalda  %k- 
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•Shield.  ^73  cbose  to  represent  them  upon  the  figure  of  a  thieldy 
but  with  several  exterior  additioni  and  ornaments }  as 
the  helmet,  supporters,  and  the  rest. 

The  form  of  the  shield  has  not  only  been  foond  dif* 
rferent  in  various  nations,  but  even  the  people  of  the 
same  nation,  at  different  times,  have  varied  its  form  ex- 
tremely 9  and  among  several  people  there  have  been 
shields  of  several  forms  and  sizes  in  use,  at  the  samepe- 
jiod  of  time,  and  suited  to  different  occasions*  The 
most  ancient  and  universal  form  of  shields,  in  the  earlier 
figes,  seems  to  have  been  the  trianffolar.  This  we  see 
instances  of  in  all  the  monuments  and  gems  of  antiquity : 
our  own  most  early  monuments  show  it  to  have  been  the 
most  antique  sha^  also  svith  us,  and  the  heralds  have 
foond  it  the  most  convenient  for  their  purposes,  when 
they  had  any  odd  number  of  figures  to  represent  j  as  if 
three,  then  two  in  the  broad  bottom- part,  and  one  in  the 
narrow  upper  end,  it  held  tbem  very  well  j  or  if  five, 
they  stood  as  conveniently,  as  three  below,  and  two 
above.  The  other  form  of  a  shield,  now  universally 
used,  is  square,  rounded  and  pointed  at  the  bottom:  this 
is  taken  from  the^gure  of  the  Samoitic  shield  used  by 
.the  Romans,  and  since  copied  very  generally  by  the 
English,  French,  and  Germans. 

The  Spaniards  and  Portogvese  have  the  like  general 
form  of  shields,  but  they  are  round  at  the  bottom  with- 
out the  point  \  and  the  Germans,  beside  the  Samnite 
shield,  have  two  others  pretty  much  in  use :  these  are, 
I.  The  bulging  shield,  distinguished  by  its  swelling  or 
bulging  out  at  the  flanks  }  and,  2.  The  indented  shield, 
or  shield  chancree,  which  has  a  number  of  notches  and 
indentings  all  round  its  sides.  Tho,  use  of  the  ancient 
shield  of  thb  form  was,  that  the  notches  served  to  rest 
the  lance  upon,  that  it  might  be  firm  while  it  gave  the 
thrust  'f  but  this  form  being  less  proper  for  the  receiving 
armorial  figures,  the  two  former  have  been  much  mono 
used  in  the  heraldry  of  that  nation. 

Beside  this  different  form  of  the  shields  in  heraldry, 
we  find  them  also  often  distinguished  by  their  different 
positions,  some  of  them  standing  erect,  and  others  slant- 
ing various  ways,  and  in  different  degrees  ^  this  the  he- 
ralds express  by  the  word  pendant^  '*  hanging,**  they 
seeming  to  be  hong  up  not  by  the  centre,  but  by  the 
right  or  left  corner.  The  French  call  these  ecu  pendant^ 
and  the  common  antique  triangular  ones  ecu  ancten. 
The  Italians  call  this  scui9  pendente  ;  and  the  reason 
given  for  exhibiting  the  shield  in  these  figures  in  heral- 
^Sry  is,  that  in  the  ancient  tilts  and  tournaments,  they 
who  were  to  just  at  these  military  exercises,  were  obliged 
to  bang  up  their  shields  with  their  armories,  or  coats  of 
arms  on  them,  out  at  the  windows  and  balconies  of  the 
houses  near  the  place  ;  or  upon  trees,  pavilions,  or  the 
barriers  of  the  ground,  if  the  exercise  was  to  be  perform- 
ed in  the  field. 

Those  who  were  to  fight  on  foot,  according  to  Co- 
lumbier,  had  their  shields  hung  up  by  the  right  corner, 
and  those  who  were  to  fight  on  horseback  had  theirs 
hung  up  by  the  left.  This  position  of  the  shields  in 
heraldry  is  called  couche  by  somcwriters,  though  by  the 
generality  pendant. 

It  was  very  firequent  in  all  parts  >of  Europe,  in  arms 
given  between  the  nth  and  14th  centuries^  but  it  is 
to  be  observed  that  the  hanging  by  the  left  comer, 
as  it  was  the  token  of  the  owner^s  being  to  fight  on 
^horseback,  so  it  was  esteemed  the  most  honourable  and 
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noble  situation ;  and  all  the  pendant  sbieMs  of  the  Mm 
of  the  royal  family  of  Scotland  and  England,  and  of  oar 
nobility  at  the  time,  are  thus  hanging  from  the  left 
corner.  The  hanging  from  this  corner  was  a  token  of 
the  owner's  being  of  noble  birth,  and  having  fought  in 
the  tournaments  before  j  but  no  sovereign  ever  had  a 
shield  pendant  any  way,  but  always  erect,  as  they  never 
formally  entered  the  lists  of  the  toumaroent. 

The  Italians  generally  have  their  shields  of  arms  «f 
an  oval  formj  this  seems  to  be  done  in  imitation  of  those 
of  the  popes  and  other  dignified  clergy:  bat  their  herald 
Fetro  Sancto  seems  to  regret  the  use  of  this  figure  of  the 
shield,  as  an  innovation  brought  in  bv  the  painters  and 
engravers  as  most  convenient  for  holding  the  figures,  but 
derojiatory  to  the  honour  of  the  possessor,  as  not  repre- 
senting eitlier  antiquity  or  honours  won  in  war,  but  ra- 
ther the- honours  of  some  citizen  orpenon  of  learning. 
Some  have  carried  it  so  far  as  to  say,  that  those  who 
ipither  have  no  ancient. title  to  nobility,  or  have  sullied 
it  by  any  unworthy  action,  cannot  any  longer  wear  their 
arms  in  shields  properly  figured,  but  were  obliged  to 
have  them  painted  in  an  oval  or  round  shield. 

In  Flanders,  where  this  author  lived,  the  round  and 
oval  shields  are  in  the  ^disrepute  he  speaks  of  \  but  la 
Italy,  besides  the  popes  and  dignified  prelates,  many  of 
ibe  first  families  of  the  laity  have  them. 

The  secular  princes,  in  numv  other  countries,  also  re- 
tain this  form  of  the  shield,  as  the  most  ancieiit  and  truly 
expressive  of  the  Boroan  clypeus* 

Shield,  in  Heraldry^  the  escutcheon,  orfieldon  which 
thebearinfisofeoats  of  armsare  placed.  See  Heraldry. 

SHIELDR  AKE,  or  Sheldrake.  See  A  has,  Oi^ 
MITHOI.OGY  Index. 

SHIELDS,  North  and  South,  two  sea-port  towns, 
at  the  mouth  of  the  Tyne,  the  one  in  Northumberland, 
the  other  in  the  conntv  of  Durham.  South  Shields 
contained  above  200  salt-pans,  50  years  ago  \  hot  now 
there  are  not  more  than  five  or  six  \  and  the  duty  which 
IS  now  only  lo^oool.  per  annum,  amounted  formerly  te 
8o,oool.  South  Shields  has  a  considerable  trade,  ia 
which  not  less  than  500  vesnels  from  100  to  ^co  toos 
burden  are  employed ;  and  has  nine  dry  docks  for  re- 
pairing, and  xo  yards  for  building  ships.  This  town 
has  been  much  improved  of  late  years.  In  the  centre 
there  is  a  large  square,  in  which  there  is  a  handsome 
town-ball,  with  a  colonnade  under  it  for  the  weekly 
market,  and  from  which  streets  branch  out  on  all  sides. 
North  Shields  contains  also  some  fine  streets  and  squares 
The  harbour  is  very  commodious,  and  so  spacious,  that 
it  is  capable  of  receiving  2000  ships.  It  is  defended  by 
a  fort,  in  which  there  is  also  a  light-house,  correspond- 
ing with  another  on  the  top  of  the  bank,  to  direct  ves- 
sels into  the  harbour.  The  population  of  North  and 
South  Shields  is  estimated  at  25,000.  W.  Long.  i.  12. 
^.  Lat  $$.  44. 

SHIPrERS,  on  board  a  man  of  war,  certain  men 
who  are  employed  bv  the  cooks  to  shift  and  change  the 
water  in  which  the  nesh  or  fish  is  put,  and  laid  for  some 
time,  in  order  to  fit  it  for  the  kettle. 

i>HIFl'ING  A  TACKLE,  in  sea-language,  the  act  of 
removing  the  blocks  of  a  tackle  to  a  greater  distance 
from  each  other,  on  the  object  to  which  they  are  ap- 
plied, in  order  to  give  a  greater  scope  or  extent  to  their 
purchase.  This  operation  is  otherwise  c$\\tAJleeiing. 
Shifting  the  helm  denotes  the  alteration  of  its  position. 


SHI 


[     241     ] 


S    H    I 


hifUnft.  hf  pashtng  it  towncb  tbe  opposite  tide  of  tbe  ship. 
y  1 1  »  Shifting  the  voyal,  signifies  changing  its  position  on  the 
cepstern,  fr«m  the  right  to  the  left,  and  pice  versa. 

SHILLING,  an  English  silver  coin,  equal  to  twelve 
pence,  or  the  twentieth  part  of  a  pound. 

Freherus  derives  the  Saxon  scilUng^  whence  our  shil- 
ling, from  a  corruption  of  siltqua;  proving  tbe  deriva- 
tion by  several  texts  of  law,  and,  among  others,  by  the 
26th  law,  Ue  annuis  iegatts.  Skinner  deduces  it  from 
tlie  Saxon  sctid^  **  shield/^  by  reason  of  the  escutcheon 
of  arms  thereon. 

Bishop  Hooper  derives  it  from  tbe  Arabic  scheele^ 
signifying  a  weight;  but  others,  with  greater  probabi- 
lity, deduce  it  from  the  Latin  sicilicus^  which  signified 
in  that  language  a  quarter  of  an  ounce j  or  the  48th  part 
of  a  Roman  pound.  In  confirmation  of  this  etymology 
it  is  alleged,  that  the  shilling  kept  its  original  significa- 
tion, and  bore  the  same  proportion  to  the  Saxon  pound 
as  sicilicus  did  to  the  Roman  and  the  Greek,  being  ex- 
actly the  48th  part  of  tbe  Saxon  pound  j  a  discovery 
B«p^  which  we  owe  to  Mr  Lambarde  *. 
lio  JR^  However,  the  Saxon  laws  reckon  the  pound  in  the 
rborum  1^"°^  number  at  50  shillings,  but  they  really  coined 
L<^. for.  out  of  it  only  48^  the  value  of  the  shilling  was  five- 
X  JUbriK  pence  ^  but  it  was  reduced  to  fourpence  above  a  century 
before  the  Conquest^  for  several  of  the  Saxon  laws,  made 
in  Athelstan's  reign,  oblige  us  to  take  this  estimate. 
Thus  it  continued  to  the  Norman  times,  as  one  of  the 
Conqneror^s  laws  sufficiently  ascertains ;  and  it  seems 
to  have  been  the  common  coin  by  which  the  English 
payments  were  adjusted.  After  the  Conquest,  the 
French  solidus  of  twelvepence,  which  was  in  use  among 
the  Normans,  was  called  by  the  English  name  of  shil- 
ling ^  and  the  Saxon  shilling  of  fourpence  took  a  Nor- 
man name,  and  was  called  the  gr'oat,  or  great  coin,  be- 
cause it  was  the  largest  English  coin  then  known  in 
England. 

It  has  been  the  opinion  of  the  bishops  Fleetwood  and 
Gibson,  and  of  tho  antiquaries  in  general,  that,  thongh 
the  method  of  .reckoning  by  pounds,  marks,  and  shil- 
lings, aa  well  as  by  pence  and  farthings,  had  been  in 
constant  use  even  from  the  Saxon  times,  long  before  the 
Norman  conquest,  there  was  never  such  a  coin  in  Eng- 
land as  either  a  pound  or  a  mark,  nor  any  shilling,  till 
the  year  1504  or  1505,  when  a  few  silver  shillings  or 
twelvepences  were  coined,  which  have  long  since  been 
solelv  confined  to  the  cabinets  of  collectors. 

Mr  Clarke  combats  this  opinion,  alleging  that  some 
coins  mentioned  by  Mr  Folkes,  under  Edward  I.  were 
probably  Saxon  shillings  new  minted,  and  that  Arch- 
bishop Aelfric  expressly  saysf,  that  the  Saxons  had 
three  names  for  their  money,  viz.  mancuses,  shillings, 
5)  and  pennies.     He  also  urges  the  different  value  of  the 

Saxon  shilling  at  different  times,  and  its  uniform  pro* 
portion  to  tbe  pound,  as  an  argument  that  their  shil- 
ling was  a  coin  *,  and  the  testimony  of  the  Saxon  gos- 
pels, in  which  the  word  we  have  translated  pieces  of^^ 
ver  is  rendered  shiilings,  which,  he  says,  they  would 
hardly  have  done,  if  there  had  been  no  such  coin  as  a 
•hilling  then  in  use.  Accordingly  the  Saxons  expressed 
their  shilling  in  Latin  by  sielus  and  argenteus*  He  far- 
ther adds,  that  the  Saxon  shilling  was  never  expressed 
by  solidus  till  after  the  Norman  settlements  in  England  \ 
and  howsoever  it  altered  during  the  long  period  that 
dap<(ed  from  the  Conquest  to  tbe  time  ^f  Henry  VII.  it 
Vol.  XIX.  Part  L 


was  the  most  constant  denomination  of  money  in  all  pay-    shilliDa 
ments,  though  it  was  then  only  a  species  of  account,  or        n 
the  twentieth  part  of  the  pound  sterling  :   and  when  it    Sbilluk. 
w^s  again  revived  as  a  coin,  it  lessened  gradually  as  the 
pound  sterling  lessened,  from  the  28th  of  Edward  HI. 
to  the  43d  of  Elizabeth. 

In  the  year  1 560  there  was  a  pecniiar  sort  of  shilling 
struck  in  Ireland,  of  the  value  of  ninepence  English, 
which  passed  in  Ireland  for  twelvepence.  The  motto  on 
the  reverse  was,  posui  Deum  adjutorem  meum,  E  ighty- 
two  of .  these  shillings,  according  to  Malynes,  went  to 
the  pound  ;  they  therefore  weighed  20  grains  one- 
fourth  each,  which  is  somewhat  heavier  in  proportion 
than  the  English  shilling  of  that  time,  62  whereof  went 
to  the  pound,  each  weighing  92  grains  seven-eighths  ^ 
and  tbe  Irish  shilling  being  valued  at  the  Tower  at  nine- 
pence  English,  that  is,  one-fourth  part  less  than  the 
English  shilling,  it  should  therefore  proportionably 
weigh  one-fourth  part  less,  and  its  full  weight  be  some- 
what more  than  62  grains  \  but  some  of  them  found  at 
this  time,  though  much  worn,  weighed  69  grains.  In 
the  year  1598,  five  different  pieces  of  money  of  this 
kind  were  struck  in  England  for  the  service  of  the  king- 
dom of  Ireland.  These  were  shillings  to  be  current  in 
Ireland  at  twelvepence  each ,  half  shillings  to  be  current 
at  sixpence,  and  qnarter  shillings  at  threepence.  Pen- 
nies and  halfpennies  were  also  struck  of  the  same  kind, 
and  sent  over  for  the  payment  of  the  army  in  Ireland. 
Tbe  money  thus  coined  was  of  a  very  base  mixture  of 
copper  and  silver ;  and  two  years  after  there  were  more 
pieces  of  the  same  kinds  struck  for  the  same  service, 
which  were  still  worse  j  the  former  being  three  ounces 
of  silver  to  nine  ounces  of  copper  \  and  these  latter  only 
two  ounces  eighteen  pennyweights  to  nine  ounces  two 
pennyweights  of  the  alloy. 

The  Dutch,  Flemish,  and  Germans,  have  likewise 
their  shilling,  called  schelin^  schillings  scaHn^  &c.  but 
these  not  being  of  tbe  saine  weight  Or  fineness  with  the 
English  shilling,  are  not  current  at  the  same  value.  The 
English  shilling  is  worth  about  23  French  sols;  those  of 
Holland  and  Germany  about  1 1  sols  and  a  half;  those 
of  Flanders  about  nine.  The  Dutch  shillings  are  also 
called  sols  de  gros^  because  equal  to  twelve  gros.  Tb« 
Dines  have  copper  shillings  worth  about  one- fourth  of  a 
farthing  sterling. 

SHILLUK,  a  town  in  Africa  on  the  banks  of  the 
true  Nile.  The  bouses  are  built  of  clay,  and  the  clothing 
of  tbe  inhabitants  consists  of  long  grass,  which  they  pass 
round  the  waist  and  between  the  thighs.  The}'  are  all 
black,  and  both  sexes  shave  their  heads.  These  people 
have  the  dominion  of  the  river,  and  exact  toll  of  all  pas- 
sengers. The  meaning  of  the  word  Sbilluk  seems  to  be 
unknown.  When  they  transport  Mahometans  across 
the  ferry,  they  sometimes  shew  the  importance  which 
their  situation  gives  them.  After  the  Mahometan  has 
placed  himself  in  the  boat,  they  ask  him,  who  is  the 
master  of  that  river  ?  The  other  replies  Ulloh  or  Rub- 
baric,  God  is  the  master  of  it.  No,  you  most  say  that 
such  a  one  (naming  his  chief)  is  the  master  of  it,  or  you 
shall  not  pass.  They  are  said  to  be  hospitable  to  such 
as  come  among  them  in  a  peaceable  manner,  and  as  ne- 
ver betraying  those  to  whom  they  have  ooce  afforded 
protection.  The  particulars  of  their  worship  have  not 
been  described.  Sbilluk,  according  to  Mr  Browne's 
map,  is  in  13*  N.  Lat.  32^  26  £.  Lons. 
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Shiloli. 


SHILOH,  is  a  tenn  famout  among  interpittei*  and 

commentators  upon  Scriptiire*  It  U  foond  (Gen.  zlix. 
10.)  to  denote  the  Meuiab.  The  patriarch  Jacob  fore- 
tells his  coming  in  these  words  i  "  The  sceptre  shall  not 
depart  from  Judah^  nor  a  lawgiver  from  between  his 
feet,  until  Shiloh  come }  and  unto  him  shall  the  gather* 
iQg  of  the  people  be/*  The  Hebrew  text  reads,  nbv  Md« 
^  19  untH  Shihh  come.  All  Christian  commentators 
that  this  word  ought  to  be  understood  of  the 


asrree. 


Messiah,  or  Jesus  Christ  \  but  all  are  not  agreed  about 
its  literal  and  gramnaticfil  signification.  St  Jerome, 
who  translates  it- by  Qim  miitendtu  est^  manifestly  reads 
Shiloach  '*  sent,'*  instead  of  ShUoh.  The  Septuagint  ha?e 
it  £«r(  «F  tA^ii  r«  mMmmfum  aurm }  or  fi#f  mt  fX9i«  m  •«•• 
(as  if  they  had  read  1^  instead  of  nbv),  i«  e. 


KUreu, 


it 


•Arab. 
JLud,  de 
Dieu. 

f  J> 


Until  the  coming  of  him  to  whom  it  is  reserved  >** 
or,  ^*  Till  we  Bee  arrive  that  which  is  reserved  for  him*** 
It  must  be  owned,  that  the  signification  of  the  He- 
brew word  Shiloh  is  not  well  known.  Some  translate, 
*<  the  sceptre  shall  not  depart  from  Judah,  till  he  comes 
to  whom  it  belongs  }**  n^  or  *^v  instead  of  1^N^\  O- 
tbers,  ^'  till  the  coming  of  the  peace-maker,**  or  **  the 
pacific  \  or,  *'  of  prosperity,**  rf9v prosperatus  e$L  Sha- 
la/i  signifies,  "  to  be  in  peace,  to  be  in  prosperity  j** 
others,  ^'  till  the  birth  of  him  who  shall  be  bora  of  a 
woman  that  shall  conceive  without  the  knowledge  of  a 
man,**  ^v  or  ^^v  stcundina^Jlusus  *  ;  otherwise  "  the 
sceptre  shall  not  depart  from  Judah,  till  its  end,  its  ruin  ^ 
till  the  downfal  of  4W  kingdom  i^  the  Jews,**  Vaivor 
t/nJ^^  iTbw  f^  has  ceased f  it  has  finished  i.  Some  Rabbins  have 
*"  ^"^  taken  the  name  Siloh  as  Shiloh^  as  it  if  signified  the  city 
of  this  name  in  Palestine  :  **  The  sceptre  shall  not  be 
taken  away  from  Judah  till  it  conies  to  Shiloh  \  till  it 
shall  be  taken  from  him  to  be  given  to  Saul  at  Shiloh.** 
But  in  what  part  of  Scripture  is  it  said,  that  Saul  was 
acknowledged  as  king  or  consecrated  at  Shiloh  ?  If  we 
would  understand  it  of  Jeroboam  the  son  of  Nebat,  the 
matter  is  still  as  uncertain.  The  Scripture  mentions  no 
assembly  at  Shiloh  that  admitted  him  as  king.  A  more 
modern  author  derives  Shiloh  from  t^v^  faiigare^  which 
sometimes  signifies  to  be  weary^  to  suffer ;  till  his  la- 
boui*s,  his  sufferings,  his  passion,  shall  nappen.** 

But  uot  to  amuse  ourselves  about  seeking  out  the 
grammatical  signification  of  Shiloh,  it  is  suiRcient  for 
us  to  show,  that  the  ancient  Jews  are  in  this  matter 
agreed  with  the  Christians :  they  acknowledge,  that 
this  word  stands  for  the  Messiah  the  King,  It  is  thus 
that  the  paraphrasts  Onkelos  and  Jonathan,  that  the  an- 
cient Hebrew  commentaries  upon  Genesis,  and  that  the 
Talmudists  themselves  explain  it.  If  Jesus  Christ  and 
his  apostles  did  not  make  use  of  this  passage  to  prove 
the  coming  of  the  Messiah,  it  was  because  then  the  com- 
pletion of  this  prophecy  was  not  sufficiently  manifest. 
The  sceptre  still  continued  among  the  Jews  \  they  had 
8tt)l  kings  of  their  own  nation  in  the  persons  of  the  He- 
rods  -,  but  soon  after  the  sceptre  was  entirely  taken 
away  from  them,  and  has  never  been  restored  to  them 


Since. 


'  The  Jews  seek  in  vain  to  put  forced  meanings  upon 
this  prophecy  of  Jacob  ;  saying,  for  example,  that  the 
sceptre  intimates  the  dominion  of  strangers,  to  which 
they  had  been  in  subjection,  or  the  hope  of  seeing  one 
day  the  sceptre  or  supreme  power  settled  again  among 
themselves.  It  is  easy  to  perceive,  that  all  this  \%  con- 
trived to  deliver  themselves  out  of  perplexity.   In  vain 


likewise  they  take  refuge  in  certaia  prSnoes  of  the  ee|^  SUU 
tivity,  whom  they  [uretend  to  have  subsisted  b^nwd  the  J 
Euphrates,  exercitting  an  authority  over  their  nation 
little  differing  from  absolute,  and  being  of  the  race  of 
David.  This  pretended  succession  of  princes  is  per* 
fectly  chimerical  \  and  though  at  certain  times  they 
coold  show  a  succession^  it  continued  but  a  short  time^ 
and  their  authority  was  too  obscure,  and  tdo  much  U- 
nited,  to  he  the  object  of  a  prophecy  so  remarkable  m 
this  was. 

SHINGLES,  in  building,  small  pieces  of  wood,  or 
quartered  oaken  boards  sawn  to  a  ccrtun  scantling,  or, 
as  is  more  usual,  cleft  to  about  an  inch  thick  at  one  end, 
and  made  like  wedges,  four  or  five  inches  broad,  and 
eight  or  nine  inches  long. 

Shingles  are  used  instead  of  tiles  or  slates,  especiaDy 
for  churches  and  steeples  \  however,  this  covering  ta 
dear ;  yet,  where  tiles  are  very  scarce,  and  a  light  oo» 
vering  is  required,  it  is  preferable  to  thatch  \  and  wiieiv 
they  are  made  of  good  oak,  cleft,  and  not  sawed,  and 
weii  seasoned  in  water  and  the  sun,  they  make  a  sure, 
light,  and  durable  covering. 

The  building  is  first  to  be  covered  all  over  with  boards, 
and  the  shingles  nailed  upon  them* 

SHIP,  a  general  name  for  all  large  vessels,  particu- 
larly those  equipped  with  three  masts  and  a  bowsprit ; 
the  masts  being  composed  of  a  lowermast,  topmast,  and 
top-gallant-mast:  each  of  these  being  provided  with 
yards,  sails,  &c.  Ships,  in  general,  are  either  emplo^Fed 
for  war  or  merchandise. 

Shmm  of  War  are  vessels  properly  equipped  with 
tillery,  ammunition,  and  ail  the  necessary  martial  wi 
pons  and  instruments  for  attack  or  defence.     They 
distinguished  from  each  other  by  their  several  ranks  ot 
classes,  called  raies^  as  follows :    Ships  of  the  first  rats 
mount  from  100  guns  to  1 10  guns  and  upwards  \  second 
rate,  from  90  to  98  guns  \  third  rate,  from  64  to  74 
guns  \  fourth  rate,  from  50  to  60  guns  \  fifth  rate,  from 
32  to  44  guns^  and  sixth  rates,  from  20  to  28  gone. 
See  the  article  Rate.     Vessels  carrying  less  than  20 
guns  are  denominated  shops^  cutters^  fire-ships  and 
bombs.    It  has  lately  been  proposed  to  reduce  the  num- 
ber of  these  rates,  which  would  be  a  saving  to  the  na- 
tion, and  also  productive  of  several  material  advantagea. 

In  Plate  CCCCLXXX.  is  the  representation  of  a 
first  rate,  with  rigging,  &c.  the  several  parts  of  which 
are  as  follow : 

Parts  of  the  hull.— Fig.  X.  A,  The  cathead  •,  B,  The 
fore-chain  wales,  or  chains;  C,  The  main-chains;  D, 
The  mizen-chains  \  E,  The  entering  port  \  F,  The 
hawse-holes  *,  G,  the  poop  lanterns  j  H,  The  ches^ 
tree  *,  I,  The  head  )  K,  The  stern. 

I,  The  bowsprit.  2,  Yard  and  sail.  3,  Gammoo- 
ing.  4,  Manrop.  5,  Bobstay.  6,  Spritsail-sheets.  7, 
Pendants.  8,  Braces  and  pendants.  9,  Halliards.  10, 
Lifts.  II,  Clue-lines.  1 2,  Spritsail -horses.  13,  Bunt- 
lines.  14,  Standing  lifts.  15,  Bowsprit-shroud.  16, 
Jib-boom.  17,  Jibstay  and  sail.  18,  Halliards.  19, 
Sheets.  20,  Horses.  21,  Jib-guy.  22,  Spritsail-topsail 
yard.  23,  Horses.  24,  Sheets.  25,  Lifts.  26,  Braces 
and  pendants.  27,  Cap  of  Bowsprit.  28,  Jack  staff. 
29,  Truck.  30,  Jack  flag. — 31,  Foremast^  32,  Run- 
ner and  tackle.  33,  Shrouds.  34,  Laniards.  35,  Stay 
and  laniard.  36,  Preventer-stay  and  laniard.  37, 
Woolding  of  the  mast.    38,  Foreyard  and  sail.     39, 

Horses* 


Fl« 


%.^ 
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Horses.  40,  Top.  41,  Crowfoot.  42,  Jeers.  43, 
Yard-tackles.  44,  Lifts.  45,  Braces  and  pendants. 
46,  Sheets.  47,  ForeUcks.  48 ,  Bowlines  and  bridles. 
49,  Fore  buntlines.  50,  Fore  leechlines.  51,  Pre- 
venter-brace. 52,  Futtock-shrouds.— 53,i'ortf^c>p-f?wwf, 
54,  Shrouds  and  laniards.      £Si  Foretop-sail  yard  and 

ftail.  S^f  S^y  *°^  ^^*  57»  J*"^'^^'^*  5^f  Back- 
stays. 59,  Halliards.  60,  Lifts.  $1,  Braces  and  pen- 
dants. 629  Horses.  6^,  Clew-lines.  64,  Bowlines  and 
bridles.  6$^  Reef-tackles.  66,  Sheets.  67,  Buntlines. 
68.  Cross  trees.  60,  Cap.  70,  Foretop -gallant  mast. 
7 1 ,  Shrouds.  7 2,  Yard  and  sail.  73,  Backstays.  74, 
Stay.  75,  Lifts.  76,  Clewlines.  77,  Braces  and  pen- 
dants. 78,  Bowline^  and  bridles.  79,  Flag-staff.  80, 
Truck.  81,  Flag-stay-staff.  82,  Flag  of  the  lord  high 
admiral. — 83,  MainmasU  84,  Shrouds.  85,  Laniards. 
86,  Runner  and  tackle.  87,  Futtock-shrouds.  88, 
Top-Iantem.  89,  Crank  of  ditto.  90,  Stay.  91,  Pre- 
venter^stay.  92,  St^iy-tackles.  93,  Woolding  of  the 
roast.  94,  Jeers.  95,  Tard-tackles.  96,  Lifts.  97, 
brace^  and  pendants.  98,  Horses.  99,  Sheets.  100, 
Tacks*  1 01,  Bowlines  and  bridles.  102,  Crow-foot, 
loa,  Cap.  104.  Top.  105,  Buntlines.  ie6,  Leech- 
Uoes.  107,  Yard  and  sail.— 108,  3fatii-toj9maj^  109, 
/Shrouds  and  laniards.  1x0,  Yard  and  sail,  ill,  Fut- 
tock-shrouds. 1 1 2,  Backstays,  x  13,  Stay.  X14,  Stay- 
sail and  halliards.  115,  Tye.  1x6,  Halliards.  1x7, 
Lifts.  xi8,  Clewlines.  119,  Braces  and  pendants. 
1 20,  Horses.  X  21,  Sheets,  x  22,  Bowlines  and  bridles* 
1 23,  Buntlines.  1 24,  Reef-tackles,  x  25,  Cross-trees, 
X26,  Cap.-— X  27.  M(dntop  gaUantmasU  128,  Shroud 
and  laniards.  X20,  Yard  and  sail.  X30,  Backstays. 
13  X,  Stay.  X32,  staysail  and  halliards.  X33,  Lifts. 
134,  Braces  and  pendants.  135,  Bowlines  and  bridles. 
X 36,  Clewlines.  137,  FlagstaJBF.  x 3 8,  Truck.  X39, 
iFlagstaff-stay.  X40,  Flag  standard.— X41,  Mizenmast, 
X42,  Shrouds  and  laniards.  X43,  Cap.  X44,  Yard 
and  sail.  X45,  Block  for  signal  halliards.  X46,  SheeU 
X47,  Pendant  lines.  X48,  Peckbraiis.  149,  Staysail. 
1 50,  Stay.  X  5  X .  Derrick  and  span.  152,  Top.  x  53, 
Crossjack  yard.  X54,  Crossjack  lifts.  ik^^  Crossjack 
braces.  156,  Crossjack  slings. — 157,  mi%en-topmasU 
X58,  Shrouds  and  laniards,  x 59,  Yard  and  sail.  x6o, 
Backstaya.  x6i.  Stay.  162,  Halliards.  163,  Lifts. 
X64,  Braces  and  pendants.  16^^  Bowlines  and  bridles. 
166^  Sheets.  167,  Clewlines.  x68,  Staysail.  x6o, 
Crosstrees.  170,  Cap.  x 7 x,  Flagstaff.  172,  Flagstaff- 
stay.  173,  Truck.  174,  Flaff,  union.  175,  Ensign- 
staff.  X  76,  Truck.  X  77,  Ensign,  x 78,  Stern  ladder. 
179,  Bower  cable. 

Plate  Fig.  2.  Plate  CCCCLXX^lCL  is  a  vertical  longitu- 

cciuzzi.  dinal  section  of  a  first  rate  ship  of  war,  with  references 

'&^*      to  the  principal  parts ;  which  are  as  follows : 

A,  Is  the  head  containing,— x.  The  stem  \  2,  The 
knee  of  the  head  or  cutwater  \  3,  The  lower  and  upper 
cheek}  4,  The  trail-board  ^  it  The  figure  >  6,  The 
gratings  ^  7,  The  brackets  ^  8,  The  false  stem  \  9,  The 
breasf  hooks*,  xo.  The  hause  holes ^  xi.  The  bulkhead 
forward}  x  2,  The  cathead }  13,  The  cadiook }  x  4,  Ne- 
cessary seats }  15,  The  manger  within  board  \  x6,  The 
bowsprit. 

B,  Upon  the  forecastle— 17,  the  gratings }  x8.  The 
partners  of  the  mast  \  19,  The  gunwale  \  20,  The  bel- 
fry }  21,  The  funnel  for  smt^ke  \  22,  The  gangway  go- 
ing off  the  forecastle  \  23,  The  forecastle  guns* 


C,  In  the  forecastle— -24,  The  door  of  the  bulkhead 
forward  \  25,  OfiScers  cabins}  26,  Staircase }  27,  Fore- 
top-sail  sheet  bits  }  28,  The  beams  }  2Q,  The  carlings» 

D,  The  middle  gun-deck  forwarcf— 30,  The  fore- 
jeer  bits }  3X,  The  oven  and  furnace  of  copper}  32, 
The  captain^s  cook  room }  33,  The  ladder  or  way  to 
the  forecastle. 

£,  The  lower  gun-deck  forward— 34,  The  knees  fore 
and  aft }  35,  The  apirketings,  or  the  first  streak  next 
to  each  deck,  the  next  under  the  beams  being  called 
clamps  ;  36,  The  beams  of  the  middle  gun-deck  fore 
and  aft }  37,  The  cartings  of  the  middle  gun-deck  fore 
and  aft}  38,  The  fore-bits }  39,  The  after  or  main 
bits}  40,  The  hatchway  to  thegumier^s  and  boatswain'a 
store-rooms  }  4X,  The  jeer  eapstan* 

F,  The  or!op«*42, 43, 44,The jeunner^s,  beats wain*s, 
and  carpenter^s  store-rooms}  45,  The  beams  of  the  lower 
gun-deck }  46,  47,  The  pillars  and  the  riders,  fore  and 
aft }  48,  The  bulkhead  of  the  store-rooms. 

G,  The  hold — 49,  50,  5 x,  The  foot-hook  rider,  the 
floor  rider,  and  the  standard,  fore  and  aft }  52,  The 
pillars }  53,  The  step  of  the  foremast }  54,  The  keUon, 
or  false  keel,  and  dead  rising }  55,  The  dead-wood. 

H,  At  midships  in  the  hold*— 569  The  floor- timbers } 
57,  The  keel }  58,  The  well }  59,  The  chain-pump } 
60,  The  step  of  the  mainmast }  6x,  62,  Beams  and  car- 
lings  of  the  orlop,  fore  and  aft* 

I,  The  orlop  amidships— 639  The  cable  tire }  64,  The 
main  hatchway. 

K,  The  lowet  gun-deck  amidsbipe-— 65,  The  ladder 
leading  up  to  the  middle  gun  deck }  66^  The  lower  tire 
of  ports. 

L,  The  middle  gun-deck  amiddup— 67,  Hie  middle 
tire  of  ports }  68,  The  entering  port }  69,  The  main 
jeer  bits}  70,  Twisted  pillars  or  stanchions  }  ^x.  The 
capstan }  72,  Gratings }  73,  The  ladder  leading  to  the 
upper  deck. 

M,  The  upper  gnn-deck  amidships— 74,  The  main- 
topsail-sheet  bits }  75,  The  upper  partners  of  the  main- 
mast }  76,  The  gallows  on  which  spare  topmasts,  &c« 
are  laid }  77,  The  fore  sheet  blocks }  78,  The  rennets } 
79,  The  gunwale }  80,  The  upper  gratings }  81,  The 
drift  brackets }  82,  The  piss  dale }  83,  The  capstan 
pall. 

N,  Abaft  the  mainmast— 84,  The  gangway  off  the 
quarterdeck }  85,  The  bulkhead  of  the  coach }  86,  The 
staircase  down  to  the  middle  gun-deck }  87,  The  beams 
of  the  upper  deck }  88,  The  gratings  about  the  main- 
mast} 89,  The  coach  or  council-chamber}  90,  The 
staircase  up  to  the  quarterdeck. 

O,  The  quarterdeck-^x,  The  beams }  92,  The  car- 
lings  }  93,  The  paitners  of  the  mizenmast }  94,  The 
gangway  up  to  the  poop}  95,  The  bulkhead  of  the 
cuddy. 

P,  The  poop<'96.  The  trampetto^s  cabin }  97,  The 
taffarel. 

Q.  Tlie  captain^s  cabin* 

R,  The  cuddy,  usually  divided  for  the  master  and  se- 
cretarVs  officers. 

Sy  The  state-room^  out  of  which  is  made  the  bed- 
chamber and  other  conveni^ntes  for  the  comitaander  in 
chief}  98,  The  entrance  into  the  gallery}  99,  The 
bulkhead  of  the  great  cabixi }  XOO,  The  stem  lights  and 
after  nllerles. . 

T,  The  waxd-c^m^  ^VAXie^  W  ^Qu^^ttsoXMNoda^  %:»^ 


marine  officers:  xoi, 

steerage  anci  bulkhead  of  the  wardroom}  X03,  The 
TybipstafTy  caromanding  the  tiller  ^  104,  The  after  stair- 
case leading  dovvn  to  the  lower  gan-deck. 

Vy  Several  officers  cabins  abaft  the  mainmast,  wher« 
the  soldiers  generally  keep  guard. 

TV,  The  gun  room — 105,  the  tiller  commanding  the 
rudder  ;  106,  The  rudder  ;  107,  The  stern-post }  108, 
The  tiller  transom  ;  109,  The  several  transoms,  Tiz.  x, 
2,  3,  4,  5  >  1 10,  The  gun-room  ports,  or  stem-chase  } 
XII,  The  bread-room  scuttle,  out  of  the  gun-room} 
X 1 2,  The  main  capstan  >  x  1 3,  The  pall  of  the  capstan } 
X 14,  The  partner}  115,  The  bulkhead  of  the  bread- 
room. 

X,  The  bread^room. 

Y,  The  steward'^B  room,  where  all  provisions  are 
Weighed  and  served  out. 

Z,  The  cockpit,  where  are  subdivisions  for  the  purser, 
the  surgeon  and  his  mates. 

A  A,  The  platform  or  orlop,  where  provision  is  made 
for  the  wounded  in  the  time  of  service  ^  116,  The  hold 
abaft  the  main-mast }  117,  The  step  of  the  mizen-mast} 
118,  The  kelson,  or  false  keel }  x  19,  The  dead  wood  or 
rising.  ' 

Ships  of  war  are  fitted  ont  either  at  the  ezpence  of 
the  state  or  by  individuals.  Those  fitted  out  at  the  pub- 
lic expence  are  called  King*s  sJups^  and  are  divided  into 
ships  of  the  line^  frigates^  sloops^  8cc.  For  an  account 
of  each  of  these,  see  the  respective  articles.  Ships  of 
war  fitted  out  by  individuals  are  called  privateers.  See 
the  article  Privateer. 

Armed- Ship,     See  ABMED-Ship, 

Bomb- Ship.     See  Bomb  Vessels, 

DoubU'Smp,    See  Ship- Building, 

Fire-Smp,     Sec  FiRE-Ship, 

Hospital  Smpy  a  vessel  fitted  up  to  attend  on  a  fleet  of 
men  of  war,  and  receive  their  sick  or  wounded }  for 
which  purpose  her  decks  should  be  high,  and  her  ports 
sufficiently  large.  Her  cables  ought  also  to  run  lipon 
the  upper  deck,  to  the  end  that  the  beds  or  cradles  may 
be  more  commodiously  placed  between  decks,  and  admit 
a  free  passage  of  the  air  to  disperse  that  which  is  oflea- 
aive  or  corrupted. 

Mercfiant'Smp^  a  veesel  employed  in  commerce  to 
carry  commodities  of  various  sorts  from  one  port  to  an- 
other. 

The  largest  merchant  ships  are  those  employed  by  the 
different  companies  of  merchants  who  trade  to  the  East 
Indies.  They  are  in  general  larger  than  our  40  gun 
ships }  and  are  commonly  mounted  with  20  guns  on  their 
upper-deck,  which  are  nine  pounders  }  and  six  on  their 
quarter-deck,  which  are  six  ponnders. 

RegisteT'^SHiP,     See  REGisTBR^Ship, 

Store-SniP^  a  vessel  employed  to  carry  artillery  or 
naval  stores  fol:  the  use  of  a  fleet,  fcfrtress,  or  garrison. 

Transport'SniPj  is  generally  used  to  conduct  troops 
from  one  place  to  another. 

Besides  the  different  kinds  of  ships  above  mentioned, 
which  are  denominated  from  the  purpose  for  which 
they  are  employed,. vessels  have  also,  in  general,  been 
named  according  to  the  different  manner  of  rigging 
them.  It  would  be  an  endless,  and  at  the  same  time 
cocGLzxzi.  an  unnecessary  task,  to  enumerate  all  the  different  kinda 
fig*  3*  of  vessels  with  respect  to  their  rigging }  and  there- 
fore a  few  only,  are  here  taken  notice  oL     Fig.  3* 
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The  lower  gallery  }  X02,  The     is  a  sh^  which  would  be  converted  into  a  6ark  hw  atrtp* 
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ping  the  mizen  mast  of  its  yards  and  the  saila  belong- 
ing to  them.  If  each  mast,  its  corresponding  topmast 
and  topgallant-mast,  instead  of  being  composed  of  m>- 
parate  pieces  of  wood,  were  all  of  one  continued  piece, 
then  this  vessel  with  veiy  little  alteration  would  be  a 
polacre.  Fig.  4.  represents  a  s/iow ;  fig.  5.  a  bilanderi 
fig.  6.  a  brig;  Cg.  7.  a  ketch;  fig.  8.  a  schooner;  __ 
fig.  9.  a  sloop;  fig.  10.  a  xebec;  lig.  xi.  a  /s^a/l/ot ;  fig.  %,& 
X2.  a  dogger;  fig.  13.  k galley  under  sail  j  fig.  14.  ditto 
rowing. 

Ships  are  also  sometimes  named  according  to  the  dif- 
ferent modes  of  their  construction.  Thus  we  say,  a  cat- 
built  ship,  &c. 

•To  Ship^  is  either  used  actively,  as  to  embark  any 
person  or  put  any  thing  aboard  ship  :  or  paaaively,  to  re- 
ceive any  thing  into  a  ship ;  as,  "  we  shipped  a  heavy 
sea  at  three  o^clock  in  the  morning." 

To  SmPf  also  implies  to  fix  any  thing  in  its  place  ; 
as,  to  ship  the  oars,  that  is,  to  put  them  in  tbeir  row- 
locks }  to  ship  the  swivel  guns,  is  to  fix  them  in  their 
sockets  \  to  ship  the  handspokes,  &c.. 

Machine  for  drawing  Bolts  out  of  Ships^  an  iDStra* 
ment  invented  by  Mr  William  Hill  for  this  purpose. 
His  account  of  which  is  as  follows*.  a 

"  First,  The  use  of  this  machine  is  to  draw  the  kelson '^^^ 
and  dead  wood  bolts  out,  and  to  draw  the  knee   of  the 2^' 
head  bolts.-^Secondly,  The  beads  of  the   kelson   Kalf«^^^^^ 
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heretofore  were  all  obliged  to  be  driven  through  the  kcUArk,^ 
son,  floor-timbers,  and  keel,  to  get  them  out  }  by  thitf^^ 
means  the  kelson  is  often  entirely  destroyed,  and  the  large 
hole  the  head  makes  materially  wounds  the  floors  ;  and 
frequently,  when  the  bolt  is  much  corroded,  it  scarfs,  and 
the  bolt  comes  out  of  the  side  of  the  keel. — Thirdly^ 
The  dead-wood  bolts  that  are  driven  with  two  or  three 
driAs,  are  seldom  or  never  got  out,  by  which  means  the 
dead  wood  is  condemned,  when  some  of  it  is  really  ser- 
viceable—Fourthly, In  drawing  the  knee  of  the  head- 
bolts,  sometimes  the  knee  starts  off,  and  cannot  be  got 
to  again,  but  furs  up,  and  with  this  machine  may  be 
drawn  in  'y  for  it  has  been  proved  to  have  more  power 
in  starting  a  bolt  than  the  maul." 

In  fig.  I.  *'  A,  A,  represent  two  strong  male  screws,     fte 
working  in  female  screws  near  the  extremities  of  theccc<^ 
cheeks,  against  plates  of  iron  £,  £.     C  C  is  the  bolt     ^^ 
to  b3  drawn  }  which,  being  held  between  the  chaps  of 
the  machine  at  DD,  is,  by  turning  the  screws  by  the 
lever  B,  forced  upwards  out  of  the  wood  or  plank  of 
the  ship.     F,  F,  are  two  dogs,  with  books  at  their  low- 
er extremities  ^  which  being  driven  into  the  plank,  serve 
to  support  the  machine  till  the  chaps  have  got  fast  hold 
of  the  bolt.     At  the  upper  part  of  these  dogs  are  rings 
passing  through  holes  in  a  collar,  moveable  near  the 
heads  of  the  screws.    Fig.  2.  is  a  view  of  the  upper  side  f%.  >• 
of  the  cheeks  when  joined  together ;  a,  o,  the  holes  in 
which  the  screws  work ;  ^,  the  chaps  by  which  the  bolts 
are  drawn.    Fig.  3.  The  under  side  of  the  cheek  :  a,  a,Fi^  5. 
the  holes  in  which  the  screws  work ;  ^,  the  chaps  by 
which  the   bolts  are  drawn,  and  where  the  teeth  that 
gripe  the  bolt  are  more  distinctly  shown.     Fig.  4.  Oneni^.4. 
of  the  checks  separated  from  the  other,  the  letters  re- 
ferring as  in  fig.  2.  and  3. 

This  machine  was  tried  in  his  majesty's  yard  at  Dept* 
ford,  and  was  found  of  the  greatest  atiKty. — ^*  First,  it 
drew  a  bolt  that  was  driven  down  m  t^ht  aa  only  to  go 
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Sblp.  ^"^  ^nc^  i°  sixteen  blows  with  a  double  Ueadbd  maul, 
— v^— -^  and  was  well  clenched  below  :  the  bolt  drew  the  ling  a 
considerable  way  into  the  wood,  and  the  wire  drew  itself 
throQgh,  and  left  the  ring  behind.  Secondly,  it  drew  a ' 
bolt  out  of  the  Venus*s  dead  wood  that  could  not  be  got 
out  by  the  maul.  Tbat  part  of  it  which  went  through 
tlie  keel  was  bent  close  up  to  the  lower  part  of  the  dead- 
wood,  and  the  machine  drew  the  bolt  straight,  and  drew 
it  out  with  ease.  It  also  drew  a  kelson  bolt  out  of  the 
Stanley  West  Indiaman,  in  Messrs  Weirsyard,  Dept- 
ford }  which  being  a  bolt  of  two  drifts,  could  not  be  dri- 
ven out. 

Management  of  Ships  at  single  anchor ^  is  the  method 

of  taking  care  of  a  ship  while  riding  at  single  anchor  in 

a  tide-way,  by  preventiog  her  from  fouling  her  anchor, 

&c.     The  following  rules  for  this  purpose,  with  which 

l\itf/or*«  ^®  ^9.ve  been  favoured  by  Henry  Taylor  *  of  North 

rtnic-      Shields,  will  be  found  of  the  utmost  consequence. 

nt  ta  Riding  in  a  tide-way,  with  a  fresh-of-wind,  the  ship 

•""ff  ^"should  have  what  is  called  a  short  or  windward  service, 

^\  !j"_9ay  45  or  50  fathoms  of  cable,  and  always  sheered  to 

or  in       windward  (a),  not  always  with  the  helm  hard  down, 

tderate     but  more  or  less  so  according  to  the  strength  or  weak- 

eathcr,     ^^^^  ^f  t|j^  tide.     It  is  a  known  fact,  that  many  ships 

sheer  their  anchors  home,  drive  on  board  of  other  ships, 

and  on  the  sands  near  which  they  rode,  before  it  has 

been  discovered  that  the  anchor  had  been  moved  from 

the  place  where  it  was  let  go. 

When  the  wind  is  cross,  or  nearly  cross,  offshore,  or 
in  the  opposite  direction,  ships  will  always  back.  This 
is  done  by  the  mizen*topsaiI,  assisted,  if  needful,  by  the 
mizen-staysail  ^  such  as  have  no  mizen-topsail  common- 
ly use  the  main-topsail,  or  if  it  blows  fresh,  a  topgallant- 
sail,  or  any  such  sail  at  the  gaff. 

In  backing,  a  ship  should  always  wind  witH  a  taught 
cable,  that  it  may  be  certain  the  anchor  is  drawn  round. 
In  case  there  is  not  a  sufficiency  of  wind  for  that  pur- 
pose, the  ship  should  be  hove  apeak. 

Riding  with  the  wind  afore  the  beam,  the  yards  should 
ids  ought  be  braced  forward  }  if  abaft  the  beam,  they  are  to  be 
be  braced  all  aback. 

loed.  |£  ^|jg  \9inA  is  so  far  aft  that  the  ship  will  not  back 

dinK  (which  should  not  be  attempted,  when  the  tide  eases, 
ndward  the  ship  forges  ahead,  and  brings  the  buoy  on  the  lee 
le  in  dan- quarter),  she  must  be  set  ahead :  if  the  wind  is  far  aft, 
^  ^,  and  blows  fresh,  the  utmost  care  and  attention  is  neces- 
r  thetf.  ^^n^>  ^  ships  riding  in  this  situation  often  break  their 
sheer,  and  come  to  windward  of  their  anchors  again. 
It  should  be  observed,  that  when  the  ship  lies  in  this 
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ticklish  situation,,  the  after-yards  roust  be  braced  for-  sh\^ 
ward,  and  the  fore-yards  the  contrary  way  :  she  will  lay  ^  ^  ^  i^-> 
safe,  as  the  buoy  can  be  kept  on  the  lee  quarter,  or  sup- 
pose the  helm  is  a-purt,  as  long  as  the  buoy  is  on  the 
larboard  quarter.  With  the  helm  thus,  and  the  wind 
right  aft,  or  nearly  so,  the  starboard  main  and  fore  bra-^ 
ces  should  be  hauled  in.  This  supposes  the  main  braces 
to  lead  forward.  4 

When  the  ship  begins  to  tend  to  leeward,  and  the  Tending  to 
buoy  comes  on  the  weather-quarter,  the  first  thing  to  *u^^ 
be  done  is  to  brace  about  the  fore-yard  ^  and  when  the^ipmQ,|. 
wind  comes  near  the  beam,  set  the  fore-staysail,  and  be  seta- 
keep  it  standing  until  it  shakes;  then  brace  all   the  head, 
yards  sharp  forward,  especially  if  it  is  likely  to  blow 

strong.  ^      ^  ...  5 

If  laying  in  the  aforesaid  position,  and  she  breaks  borrow  10 
sheer,  brace  about  the  main-yard  immediately  :  if  she  "J"^**?!^ 
recovers  and  brings  the  buoy  on  the  lee  or  larboard  quar-  ^j^jp  breaks 
ter,  let  the  main-yard  be  again  braced  about  \  but  if  she  her  sheer, 
come  to  a  sheer  the  other  way,  by  bringing  the  buoy  on 
the  other  quarter,  change  the  helm  and  brace  the  fore- 
yard  to.  ^ 

Riding  leeward  tide  with  more  cable  than  the  wind-  Whtn  a 
ward  service,  and  expecting  the  ship  will  go  to  wind- long  ^s^'- 
ward  of  her  anchor,  begin  as  soon  as  the  tide  cases  to  ^*^  *f  ^^^ 
shorten  in  the  cable.     This  is  often  hard  work;  but  it  ^hip  is  like* 
is  necessary  to  be  done,  otherwise  the  anchor  may  be  ]y  to  go  to 
fouled  by  the  great  length  of  cable  the  ship  has  to  draw  windward, 
round ;  but  even  if  that  could  be  done,  the  cable  would 
be  damaged  against  the  bows  or  cut-water.     It  is  to 
be  observed,  that  when  a  ship  rides  windward  tide,  the 
cat)le  should  be  cackled  from  the  short  service  towards 
the  anchor,  as  far  as  will  prevent  the  bare  part  touching 
the  ship. 

When  the  ship  tends  to  windward  and  must  be  set  a- 
bead,  hoist  the  fore-staysail  as  soon  as  it  will  stand,  and 
when  the  buoy  comes  on  the  lee  quarter,  haul  down  the 
fore-staysail,  brace  to  the  fore-yard,  and  put  the  helm 
a-lee ;  for  till  then  the  helm  must  be  kept  a-weather 
and  the  yards  full.  y 

When  the  ship  rides  leeward  tide,  and  the  wind  in-  How  to 
creases,  care  should  be  taken  to  give  her  more  cable  manage  in 
in  time,  otherwise  the  anchor  may  start,  and  probably  *  't^"" 
it  will  be  troublesome  to  get  her  brought  up  again ; 
and  this  care  is  the  more  necessary  when  the  ship  rides 
in  the  hause  of  another  ship.   Previous  to  giving  a  long 
service  it  is  usual  to  take  a  weather- bit,  that  is  a  turn 
of  the  cable  over  the  windlass  end,  so  that  in  veering 
away  the  ship  will  be  imder  command.     The  service 
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^a)  It  has  been  thought  by  some  theorists,  that  ships  should  be  sheered  to  leeward  of  their  anchors  j  but  ex- 
perience and  the  common  practice  of  the  best  informed  seamen  are  against  that  opinion  :  for  it  is  found,  that  when 
a  ship  rides  leeward  tide  and  sheered  to  windward,  with  the  wind  two  or  three  points  upon  the  bow,  and  blowing 
hard  in  the  interval  between  the  squalls,  the  sheer  will  draw  her  towards  the  wind's  eye  ^  so  that  when  the  next 
squall  comes,  before  she  be  pressed  astream  of  her  anchor,  it  is  probable  there  will  be  a  lull  again,  and  the  spring 
which  the  cable  got  by  the  sheer  will  greatly  ease  it  during  the  squall. 

Every  seaman  knows  that  no  ship  without  a  rudder,  or  the  helm  lefl  loose,  will  wear  ^  tbej  always  in  such  si- 
tuations ftf  to:  this  proves  that  the  wind  pressing  upon  the  quarter  and  the  helm  a-lee,  a  ship  will  be  less  liable 
to  bregk  her  sheer  than  when  the  helm  is  a-weather.  Besides,  if  the  helm  is  a-lee  when  she  breaks  her  sheer,  it 
will  be  a-weather  when  the  wind  comes  on  the  other  quarter,  as  it  ought  to  be  until  she  either  swing  to  leeward, 
or  bring  the  buoy  on  the  other  quarter.  Now  if  the  ship  breaks  her  sheer  with  the  helm  a-weather,  it  throws  her 
bead  to  the  wind  so  suddenly  as  scarce  to  give  time  to  brace  the  yards  abont^  and  very  probably  she  will  fall  over 
her  anclior  before  the  fore-staysail  can  be  got  npw 
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Ship,      ought  to  be  greased,  whioh  will  prevent  its  chafing  in 
^       I   iii^  the  hause. 

If  the  gale  continues  to  increase,  the  topmasts  should 
be  struck  in  time  ;  bat  the  fore-yard  should  seldom,  if 
ever,  be  lowered  down,  that  in  case  of  parting  the 
fore-sail  may  be  ready  to  be  set.  At  such  times  there 
should  be  more  on  deck  than  the  common  anchor-watch, 
that  no  accident  may  happen  from  inattention  or  faU 
ling  asleep. 

In  a  tide-way  a  second  anchor  should  never  be  let  go 
but  when  absolntely  necessary  j  for  a  ship  will  semetimes 
ride  easier  and  safer,  especially  if  the  sea  runs  high,  with 
a  very  long  scope  of  cable  and  one  anchor,  than  with 
less  length  and  two  cables ;  however,  it  is  advbable,  as 
a  preventive,  when  ships  have  not  room  to  drive,  and 
the  night  is  dark,  to  let  fall  a  second  anchor  under  foot, 
with  a  range  of  cable  along  the  deck.  If  this  ii  not 
thought  necessary  to  be  done,  the  deep-sea  lead  should 
be  thrown  overboard,  and  the  line  frequently  handled 

8  by  the  watch  that  they  may  be  assured  she  rides  fast. 
Caation  If  at  any  time  the  anchor-watch,  presuming  on  their 
'f'P*^^^^  own  knowledge,  should  wind  the  ship,  or  su£r  her  to 
wAtch         ^^^^  hi^  sheer  without  calling  the  mate,  he  should  im- 
mediately, on  the  vety  first  opportunity,  oblige  the  crew 
to  heave  the  anchor  m  siffht  >  which  will  prevent  the 
commission  of  the  like  fault  again}  for  besides  the  share 
of  trouble  the  watch  wiU  have,  the  rest  of  the  crew  will 

9  blame  them  for  neglecting  their  duty. 

Thepexti-  Prudent  mates  seldom  lis  a  week  in  a  road-steed 
^|y^^^.  without  heaving  their  anchor  in  sight}  even  though  they 
mate.  ^'^^^  °^^  ^^  lettat  suspicion  of  its  being  foul.  There 
are  other  reasons  why  the  anchor  should  be  looked  at } 
sometimes  the  cable  receives  damage  by  sweeping  wrecks 
or  anchors  that  have  been  lost,  or  from  rockjB  or  stones) 
and  it  is  of^n  necessary  to  trip  the  anchor,  in  order  to 
take  a  clearer  birth,  which  should  be  done  as  often  as 
any  ship  brings  up  too  near. 

Method Jor  the  st^e  removal  of  tuck  Sbzps  at  have 
been  driven  on  ehore.  For  this  purpose  empty  casks  are 
usually  employed  to  float  off  the  vessel,  especially  if  she 
is  small,  aud  at  the  same  time  near  the  port  to  whioh  it 
is  proposed  to  conduct  her.  In  other  cases,  the  follow- 
♦  P*ito»-  ing  method  adopted  by  Mr  Barnard* will  answer. 
P*'^^  "  On  January  i.  1 779  (says  Mr  Barnard),  in  a  roost 

dreadful  storm,  the  York  East  Indiaman,  of  eight  hun- 
dred tons,  homeward  bound,  with  a  pepper  careo,  part- 
ed her  cables  In  Margate  roads,  and  was  driven  on 
shore,  within  one  hundred  feet  of  the  head  and  thirty 
feet  of  the  side  of  Margate  pier,  then  drawing  twenty- 
two  feet  six  inches  water,  the  flow  of  a  good  spring  tide 
being  only  fourteen  feet  at  that  place* 

*'  On  the  third  of  the  same  month  I  went  down,  as  a 
ship-builder,  to  assist,  as  must  as  lay  in  my  power,  my 
worthy  friend  Sir  Richard  Hotham,  to  whoni  the  ship 
belonged.  I  found  her  perfectly  upright,  and  her  shore 
(or  side  appearance)  the  same  as  when  first  built,  but 
sunk  to  the  twelve  feet  water-mark  fore  and  aft  in  a  bed 
of  chalk  mixed  with  a  stiff  blue  clay,  exactly  the  shape 
of  her  body  below  that  draft  of  water  \  and  from  the 
rudder  being  torn  from  her  as  she  struck  coming  on 
shore,  and  the  violent  agitation  of  the  sea  after  her  be- 
ing there,  her  stem  was  so  greatly  injured  as  to  admit 
free  access  thereto,  which  filled  her  for  four  days  equal 
to  the  flow  of  the  tide.  Having  fully  informed  myself 
of  her  situation  and  the  flow  of  spring-tides,  and  bebg 
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dearly  of  opinion  she  might  be  again  wot  off,  I  recom- 
mended, as  the  first  necessary  step,  the  immediate  dis- 
charge of  the  cargo  ;  and,  in  the  progress  of  that  busi- 
ness, I  found  the  tide  always  flowed  to  the  same  height 
on  the  ship,  \  and  when  the  cargo  was  half  dlscbaiged, 
and  I  knew  the  remaining  part  should  not  make  ber 
draw  more  than  eighteen  feet  water,  and  while  I  was 
observing  the  water  at  twenty-two  feet  six  inches  by 
the  ship^s  marks,  she  instantly  lifted  to  seventeen  feel 
eight  inches  \  the  water  and  air  being  before  excluded 
by  htr  pressure  on  the  clav,  and  the  atmosphere  actioff 
upon  ber  upper  part  equal  to  six  hundred  tons,  which 
is  the  weight  of  water  displaced  at  the  difierence  of 
these  two  drafts  of  water. 

^  The  moment  the  ship  lifted,  I  discovered  she  had 
received  more  damage  than  was  at  first  apprehended,  ber 
leaks  being  such  as  filled  her  from  four  to  eighteen  feet 
water  in  an  hour  and  a  half.     As  nothing  elfectoal  was 
to  be  expected  from  pumping,  several  scuttles  or  holes 
in  the  ship^s  side  were  made,  and  valves  fixed  thereto, 
to  draw  off  the  water  at  the  lowest  ebb-  of  ibe  tide,  to 
facilitate  the  discharge  of  the  remaining  part|of  the  car- 
go :  and,  after  many  attempts,  I  succeeded  in  an  exter- 
nal application  of  sheep-skins  sewed  on  a  sail  and  thrnst 
Onder  the  bottom,  to  stop  the  bodv  of  water  from  rush- 
ing so  furiously  into  the  ship.     This  business  effectedy 
Hioderate  pumpbg  enabled  us  to  keep  the  ship  to  about 
six  feet  water  at  low  water,  and  by  a  vigorous  effort  we 
could  bring  the  ship  so  light  as  (when  the  car^go  should 
be  all  discharged)  to  be  easily  removed  into  deep  water. 
But  as  the  external  application  mieht  be  disturbed  by 
so  doing,  or  totally  removed  by  the  agitation  of  the 
ship,  it  was  absolutely  necessary  to  provide  some  per- 
manent security  for  the  lives  of  those  who  were  to  na- 
vigate her  to  the  river  Thames.     I  then  recommended 
as  the  cheapest,  quickest,  and  most  effectual  plan,  ts 
lay  a  deck  In  the  hold,  as  low  as  the  water  could  bs 
pnmped  to,  fraoted  so  solidly  and  securely,  and  caulk- 
ed so  tight,  as  to  swim  the  ship  independent  of  her  own 
leaky  bottom. 

**  Beams  of  fir-timber  twelve  inches  square  were  pla- 
ced In  the  hold  under  every  lower-deck  beam  in  the 
ship,  as  low  as  the  water  would  permit  \  these  were  in 
two  pieces,  for  the  conveniency  of  getting  them  down, 
and  also  for  the  better  fixing  them  of  an  exact  length, 
and  well  bolted  together  when  in  their  places.  (>rer 
these  were  laid  long  Dantzic  deals  of  two  inches  and 
a  half  thick,  well  nailed  and  caulked.  Against  the 
ship^s  sides  ^  fi*^  ^^^  ^^^t  ^^  ^^'^  nailed  a  piece  of 
fir  twelve  inches  broad  and  six  inches  thick  on  the  low- 
er and  three  inches  on  the  upper  edge,  to  prevent  the 
deck  from  rising  at  the  side.  Over  the  deck,  at  every 
beam,  was  laid  a  cross  piece  of  fir  timber  six  inches  deep 
and  twelve  inches  broad,  reaching  from  the  pillar  of 
thd  hold  to  the  ship^s  side,  on  which  the  shores  were  to 
be  placed  to  resist  the  pressure  of  the  water  beneatlu 
On  each  of  these,  and  against  the  lower-deck  beam,  al 
equal  distances  from  the  side  and  middle  of  the  ship,  was 
placed  an  upright  shore,  six  inches  by  twelve,  the  lower 
end  let  two  inches  into  the  crosspiece.  From  the  fool 
of  this  shore  to  the  ship^s  side,  under  the  end  of  every 
lower  deck  beam,  was  placed  a  di|igonaI'^hore  six  Inches 
by  twelve,  to  ease  the  ship^s  deck  of  part  of  the  strain 
by  throwing  it  on  the  side.  An  upright  shore  of  threa 
inches  by  twelve  was  placed  from  the  end  of  every  cross 
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piece  to  the  lower  deck  beanw  at  the  side,  and  one  of     cwlked  up  to  the  lower  deck,  and  the  whole  formed  a      Shiy. 

three  inches  by  twelve  on  the  midship  end  of  erery  cross      complete  ship  with  a  flat  bottom  within  side,  to  swim  the  "^ 

ontside  leaky  one  ^  and  that  bottom  being  depressed  six 

feet  below  the  external  water,  resisted  the  ship^s  weight 
above  it  equal  to  five  hundred  and  eighty-one  tons,  and 
safely  conveyed  her  to  the  dry>dock  at  Deptford/^ 


piece  to  the  lower  deck  beam,  and  nailed  to  the  pillars 
in  the  hold.  Two  firm  tight  bulkheads  or  partitions 
were  made  as  near  the  extremes  of  the  ship  as  possible* 
The  ceiling  or  inside  plank  of  the  ship  was  very  securely 
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«.       CHIP-BUILDING,  or  Naval  Architecture,  is 
^efloidoD.  O    the  art  of  constructing  a  ship  so  as  to  answer  a 
particular  purpose  either  of  war  or  merchandise. 

To  whom  the  world  is  indebted  for  the  invention  of 
ships,  is,  like  all  other  things  of  equal  antiquity,  no- 
oejtain. 

A  very  small  portion  of  art  or  contrivance  was  seen 
is  the  first  ships :  they  were  neither  strong  nor  durable  ; 
but  ceusbted  only  of  a  few  planks  laid  together,  with- 
out beauty  or  ornament,  and  just  so  compacted  as  to 
keep  out  the  water.  In  some  places  they  were  only  the 
hulks  or  stocks  of  trees  hollowed,  and  then  consisted 
only  of  one  piece  of  timber.  Nor  was  wood  ak>ne  ap- 
plied to  this  use  'y  but  any  other  buoyant  materials,  as 
the  Egyptian  reed  papyrus  j  or  leather,  of  which  the 
primitive  ships  were  frequently  composed  ',  the  bottom 
and  sides  being  extended  on  a  frame  of  thin  battens  or 
scantlings,  of  flexible  wood,  or  begirt  with  wickers, 
such  as  we  have  firequently  beheld  amongst  the  Ameri- 
can savages.  In  this  manner  they  were  often  navigated 
upon  the  rivers  of  Ethiopia,  Egvpt,  and  Sabacan  Arabia, 
even  in  latter  times.  But  in  the  first  of  them,  we  find 
no  mention  of  any  thing  but  leather  or  hides  sewed  to- 
gether. In  a  vessel  of  this  kind,  Dardanus  secured  his 
retreat  to  the  country  afterwards  called  2n>af ,  when  he 
was  compelled  by  a  terrible  deluge  to  forsake  his  former 
habitation  of  Samothrace.  Accordingly  to  Virgil,  Cha- 
ron^s  infernal  boat  was  of  the  same  composition. 

But  as  the  other  arts  extended  their  influence,  naval 
architecture  likewise  began  to  emerge  from  the  gloom 
of  ignorance  and  barbarism ;  and  as  the  ships  of  those 
ages  were  increased  in  bulk,  and  better  proportioned 
for  commerce,  the  appearance  of  the  floating  citadels 
of  unusual  form,  full  of  living  men,  flying  with  seeming- 
ly expanded  wings  over  tije  surface  of  the  untravelled 
ocean,  struck  the  ignorant  people  with  terror  and  asto- 
nishment :  and  hence,  as  we  are  told  by  Aristophanes, 
arose  die  fable  of  Perseus  flying  to  the  Gorgons,  who 
was  actually  carried  thitlier  in  a  ship !  Hence,  in  all 
probability,  the  famous  story  of  Triptolemus  riding  on 
a  wingad  dragon  is  deduced,  only  because  he  sailed  from 
Athens,  in  the  time  of  great  dearth,  to  a  more  plentiful 
country,  to  supply  the  necessities  of  his  people.  The 
fiction  of  the  flying  horse  Pegasus  may  be  joined  with 
those,  who,  as  several  mythologists  report,  was  nothing 
but  a  ship  with  sails,  and  thence  daid  to  be  the  ofispring 
of  Neptune  the  sovereign  of  the  sea ;  nor  does  there  ap- 
pear any  other  foundation  for  the  stories  of  griflSns,  or 
of  ships  transformed  into  birds  and  fishes,  which  we  so 
oAen  meet  with  in  the  ancient  poets.  So  acceptable  to 
the  first  ages  of  the  world  were  inventions  of  this  na- 
fiire,  that  whoever  made  any  improvements  in  naviga- 
tidn  Br  naval  architecture,  building  new  ships  better  fiu 


ted  for  strength  or  swiftness  than  those  nsed  before,  or  ^  Uisfiory. 
rendered  the  old  more  commodious  by  additional  contri- 
vances, or  discovered  countries  unknown  to  former  tra- 
vellers, were  thought  worthy  of  the  greatest  honours, 
and  often  associated  into  the  number  of  their  deified  ba- 
roes.     Hence  we  have  in  astronomy  the  signs  of  Aries 
and  Taurus,  which  were  no  other  than  two  ships  y  ibm 
former  transported  Phryxns  firom  Greece  to  Colchoi, 
and  the  latter  Europa  firom  Phoenicia  to  Crete.     Ar- 
go,  Pegasus,  and  Perseus,  were  likewise  new  ships  of  a 
different  sort  from  the  former,  which  being  greatly  ad- 
mired by  the  barbarous  and  nninstructed  people  of  thode 
tiroes,  were  translated  amongst  the  stars,  in  comma- 
rooration  of  their  inventors,  and  metamorphosed  into 
constellations  by  the  poets  of  their  own  and  of  succeed- 
ing age^. 

The  chief  parts,  of  which  ships  anciently  consisted, 
were  three,  viz.  the  belly,  the  prow,  and  the  stem  :  theaa 
were  again  composed  of  other  smaller  parts,  which  shall 
be  briefly  described  in  their  order.  Li  the  description, 
we  chiefly  follow  Scheffer,  who  has  so  copiously  treated 
this  subject,  and  with  such  industry  and  learning  col- 
lected whatever  is  necessary  to  illustrate  it,  that  very 
little  room  is  left  for  enlargement  by  those  who  incline 
to  pursue  this  investigation. 

I.  In  the  belly,  or  middle  part  of  the  ship,  there  was 
r^MK,  carina^  or  the  ^*  keel,^*  which  was  composed  of 
wood :  it  was  placed  at  the  bottom  of  the  ship,  being 
designed  to  cut  and  glide  through  the  waves,  and  there- 
fore was  not  broad,  but  narrow  and  sharp  ;  whence  it 
may  be  perceived  that  not  all  ships,  but  only  the  fuut^m^ 
which  ships  of  war  were  called,  whose  bellies  were 
straight,  and  of  a  small  circumference,  were  provided 
with  keels,  the  rest  having  usually  flat  bottoms.  Around 
the  outside  of  the  keel  were  fixed  pieces  of  wood,  to 
prevent  it  from  being  damaged  when  the  ship  was  first 
lauuched  into  the  water,  or  afterwards  struck  on  any 
rocks  \  these  were  called  ;^iXf vrpBr«,  in  Latin  cuneL 

Next  to  the  keel  was  ^ttXicn^  the  ^^  pump  well,  or 
well-room,^*  within  which  was  contained  the  «rrXMp,  or 
"  pump,^'  through  which  water  was  conveyed  out  of 
the  ship. 

After  this,  there  was  innt^m  r^ini%  or  the  ^'  second 
keel,"  somewhat  resembling  what  is  now  called  kelson  ; 
it  was  placed  beneath  the  pump,  and  called  Aio^p, 
XfiiXxvtf  KXuTTtii4f  *y  by  some  it  is  falsely  supposed  to  be 
the  same  with  ^uXkiu 

Above  the  pump  was  an  hollow  place,  called  by  He^. 
rodotus  *$tXn  vq;  ntHt  l>y  Pollux,  tcur^i  and  yar(«,  because 
large,  and  capacious,  after  the  form  of  a  belly  ^  by  the 
Latins  testudo.  This  was  formed  by  crooked  ribs,  with 
which  it  was  surrounded,  which  were  pieces  of  wood 
rising  from  the  keel  upwards^  atid  ciiW^^V^^^v^^vo^ 
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History.  fftuSi  ftn'<l  by  others  pyitrnXm,  the  belly  of  the  ship  being 
contained  within  them :  in  Latin  ca»t4B ;  and  in  Eng- 
lish, timbers.  Upon  these  were  placed  certain  planki, 
which  Aristophanes  calls  tm^anmt^  or  fftf^^rnXs. 

The  «-Afv(«i,  latera^  or  **  sides''  of  the  ship,  encom- 
passed all  the  former  parts  on  both  hands  \  these  were 
composed  of  large  rafters  extended  from  prow  to  stern, 
and  called  ^^m^K}  and  ^mfumfUiTm^  because  bj  tbem  the 
whole  fabric  waj»  begirt  or  surrounded. 

In  both  these  sides  the  rowers  had  their  places,  call- ' 
ed  r^x*^  and  i9aiX««,  in  Latin  yon*  and  transtra^  placed 
above  one  another  \  the  lowest  was  called  ^XmftHt  Aud 
those  that  laboured  therein  ^uXmfut  \  the  middle,  (tAtf, 
and  the  men  ^vXut ;  the  uppermost  ^^m«,  whence  the 
rowers  were  termed  ^^»nrau  In  these  apartments  were 
spaces  through  which  tiie  rowers  put  their  oars :  these 
were  sometimes  one  continued  vacuity  from  one  end  to 
the  other,  called  r^a^ni,  hut  more  usually  distinct  holes, 
each  of  which  was  designed  for  a  single  oar }  these 
were  styled  r^n^l^,  r^vTiyMc«,  as  also  $fim?ifut^  because 
not  unlike  the  eyes  of  living  creatures.  All  of  them  were 
by  a  more  general  name  termed  fysj^jr^,  from  containing 
the  oars;  but  tyxtnrtv  seems  to  have  been  another  thing, 
signifying  the  spaces  between  the  banks  of  oars  on  each 
side,  where  the  passengers  appear  to  have  been  placed. 
On  the  top  of  all  there  was  a  passage  or  place  to  walk, 
called  irm^uif,  and  n^itun^  as  joining  to  the  ^«Mf, 
or  uppermost  bank  of  oars. 

2.  n^«^,  the  *^  prow,  or  fore-deck,''  whence  it  is 
sometimes  called  fitrmirw^  and  commonly  distinguished 
by  Other  metaphorical  titles  taken  from  human  faces. 
In  some  ships  there  is  mention  of  two  prows,  as  a^so 
two  sterns ;  such  as  Danaus's  ship  adorned  by  Minerva 
when  he  fled  from  Egypt.  It  was  usual  to  beautify 
the  prow  with  gold  and  various  sorts  of  paint  and  co- 
lours 'j  in  the  primitive  times  red  .was  mof^t  in  use  ; 
whence  Homer's  ships  were  generally  dignified  with 
the  titles  of  fuXvwm^M,  and  ^tfUfWtt^M,  or  *'  red  fa- 
ced ^"  the  blue,  likewise,  or  sky-colour,  was  frequently 
made  use  of,  as  bearing  a  strict  resemblance  to  the  colour 
of  the  sea }  whence  we  find  ships  called  by  Homer 
Kv«Mx^«^,  by  Aristophanes  KiM»fy*/8*AM.  Several  other 
4:olour8  were  also  made  use  of  j  nor  were  they  barely 
varnished  over  with  them,  but  very  often  annealed  by 
wax  melted  in  the  fire,  so  that  neither  the  sun,  winds, 
nor  water,  were  able  to  deface  them.  The  art  of  doing 
this  was  called  from  the  wax  m-y^m^ut^  from  the  fire 
vyiutvftxny  which  is  described  by  Vitruvius,  and  mentiour 
ed  in  Ovid. 

'Picia  coiortlms  ustis 


Cizruleam  matrem  concava  puppts  habeL 

The  painted  ship  with  melted  wax  anneal'd 
Had  Tethys  for  its  deity 

In  these  colours  the  various  forms  of  gods,  animals, 
plants,  &.C.  were  usually  drawn,  which  were  likewise 
often  added  as  ornaments  to  other  parts  of  the  ships,  as 
plainly  appears  from  the  ancient  monuments  presented 
to  the  world  by  Baysius. 

The  sides  of  the  prow  were  termed  irli^  or  **  wings,*^ 
and  Ttf^M,  according  to  Scheflfer,  or  rather  wm^um  j  for 
since  the  prow  is  commonly  compared  to  a  human  face, 
it  will  naturally  follow  that  the  sides  should  be  called 
tcMecks*    These  are.  now  called  how»  by  our  mariners. 
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3*  n^/w«,  **  the  hind-deck  or  poop,**  aometimes  cd-  flkia^ 
led  tt^m^  the  **  tail,"  because  the  hindmost  part  of  the 
ship  'y  it  was  of  a  figure  more  inclining  to  roand  than 
the  prow,  the  extremity  of  which  was  sharp,  that  it 
might  cot  the  waters ;  it  was  also  built  higher  than  tbe 
prow,  and  was  the  place  where  the  pilot  sat  to  steer  \ 
the  outer- bending  paxt  of  it  was  called  Htiwumw^  anawer- 
ing  to  our  term  quarter. 

They  Jiad  various  ornaments  of  sculptore  on  the 
prow  \  as  helmets,  animals,  triumphal  wreaths,  &c.<-— 
The  stem  was  more  particularly  adorned  with  wings, 
shields,  &c.  Sometimes  a  little  mast  was  erected  where- 
on to  hang  ribbands  of  divers  colours,  which  served  in- 
stead of  a  flag  to  distingush  the  ship ;  and  a  weather- 
cock, to  signify  the  part  from  whence  the  wind  blew. 

On  the  extremity  of  the  prow  was  placed  a  round 
piece  of  wood,  called  the  s-lv^if,  from  its  bending  ^  and 
sometimes  •^$mXf»Hy  the  **  eye"  of  the  ship,  because  fix- 
ed in  the  fore-deck  \  on  this  was  inscribed  the  name  of 
the  ship,  which  was  usually  taken  from  the  figure  paint- 
ed on  the  flAg.  Hence  comes  the  frequent  mention  of 
ships  called  Pegast\  Scylla^  Imlls^  rams^  ^JT^jt,  &c. 
which  the  poets  took  the  liberty  to  represent  as  living 
creatures  that  transported  their  riders  from  one  conntr? 
to  another. 

The  whole  fabric  being  completed,  it  was  fortified 
with  pitch,  and  sometimes  a  mixture  of  rosin,  to  secure 
the  wood  from  the  waters ;  whence  it  comes  that  Ho- 
mer's ships  are  everywhere  mentioned  with- tbe  epithet 
of  fuXmiHUf  or  *'  black."  Pitch  was  first  used  by  the 
inhabitants  of  Phseacia,  since  called  Corsica  ;  some- 
times wax  was  employed  for  the  same  purpose  j  whea^ 
Ovid, 

Cotrulea  ceraias  accipti  undo  rata* 

The  az,ure  waves  receive  the  waxed  ships. 

After  all,  the  ship  being  bedecked  with  garlands  and 
flowers,  the  mariners  also  adorned  with  crowns,  she  was 
launched  into  the  sea  with  loud  acclamations  and  other 
expressions  of  joy  ^  and  being  purified  by  a  priest  with  a 
lighted  torch,  an  egg  and  brimstone,  or  after  some 
other  manner,  was  consecrated  to  the  god  whose  image 
she  bore. 

The  ships  of  war  of  the  ancients  were  distingnishod 
from  other  kinds  of  vessels  by  various  turrets  and  acces- 
sions of  building,  some  to  defend  their  own  soldiers,  and 
others  to  annoy  the  enemy  ^  and  from  one  another,  in 
latter  ages,  by  several  degrees  or  ranks  of  oars,  the  most 
usual  number  of  which  was  four  or  five,  which  appear 
not  to  have  been  arranged,  as  some  imagine,  on  the 
same  level  in  different  parts  of  the  ship }  nor  yet,  as 
others  have  supposed,  directly  above  one  another's 
heads  \  but  their  seats  being  placed  one  behind  another, 
ascended  gradually,  like  stairs.  Ptolemy  Philopater, 
urged  by  a  vain-glorious  desire  of  exceeding  all  the 
world  besides  in  naval  architecture,  is  said  to  have  far- 
ther enlarged  the  number  of  banks  to  40  \  and  the  ship 
being  otherwise  in  equal  proportion,  this  raised  her  lo 
such  an  enormous  bulk,  that  she  appeared  at  a  distance 
like  a  floating  mountain  or  island  >  and,  upon  a  nearer 
view,  like  a  prodigious  castle  on  the  ocean.  She  was 
280  cubits  long,  38  broad,  and  48  high  (each  cubit  be- 
ing I  English  foot  si  inches),  and  carried  400  rowers, 
400  sailors,  and  3000  soldiers.    Aaoihcr  which   tbe 
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tame  prince  made  to  sail  oh  the  Nile,  we  are  told  was 
half  a  stadium  long.  Yet  these  were  nothing  in  compa- 
rison of  Hiero^s  ship,  built  under  the  direction  of  Ar- 
chimedes \  on  the  structure  of  which  Moschion  wrote  a 
whole  volume.  There  was  wood  enough  employed  in 
it  to  make  50  galleys  ^  it  had  all  the  variety  of  apart- 
ments of  a  palace  j  such  as  banqueting-roomS|  galleries, 
gardens,  fish-ponds,  stables,  mills,  baths,  and  a  temple  to 
Venus.  The  floors  of  the  middle  apartment  were  all 
inlaid,  and  represented  in  various  colours  the  stories  of 
Homer^s  Iliad.  The  ceilings,  windows,  and  all  other 
parts,  were  finished  with  wonderful  art,  and  embellished 
with  all  kinds  of  ornaments.  In  the  uppermost  apart- 
ment there  was  a  spacious  gymnasium,  or  place  for  exer^ 
cise,  and  water  was  conveyed  to  the  garden  by  pipes, 
aoroe  of  hardened  day,  and  others  of  lead.  The  floors 
of  the  temple  of  Venus  were  inUid  with  agates  and 
other  precious  stones  j  the  inside  lined  with  cypress 
wood  'j  the  windows  adorned  with  ivory  paintings  and 
small  statues.  There  was  likewise  a  library,  ^his  ves- 
ael  was  adorned  on  all  sides  with  fine  paintings.  It  had 
20  benches  of  oars,  and  was  encompassed  with  an  iron 
rampart,  eight  towers,  with  walls  and  bulwarks,  furnish- 
ed with  machines  of  war,  particularly  one  which  tlirew 
a  stone  of  300  pounds,  or  a  dart  i  a  cubits  long,  the 
apace  of  half  a  mile,  with  many  other  particulars  related 
by  AthensBUS.  Caligula  likewise  built  a  vessel  adorned 
with  jewels  in  the  poop,  with  sails  of  many  coloars,  and 
furnished  with  large  porticoes,  bagnios,  and  banquet- 
ing-rooms,  besides  rows  of  vines,  and  fruit-trees  of  va- 
rious kinds.  But  these,  and  all  such  monstrous  fabrics, 
served  only  for  show  and  ostentation,  being  rendered  by 
their  vast  bulk  unwieldy  and  unfit  for  service.  Ath»> 
nseos  informs  us,  the  common  names  they  were  known 
by,  were  Cycladet  or  JEtna^  i.  e.  '*  islands,  or  moon- 
tains/'  to  which  they  seemed  nearly  eqnal  in  bigness  y 
consisting,  as  some  report,  of  as  matoy  materials  as 
would  have  composed  50  triremes,  or  ships  of  three 
banksk 

The  vessels  employed  by  the  northern  nations  appear 
to  have  been  still  more  imperfect  than  those  of  the  Ro- 
mans;  for  a  law  was  enacted  in  the  reign  of  the  em- 
peror Honorius,  34th  September,  A.  D.  4I8,  inflict* 
ing  capital  punishment  on  any  who  should  instroet  the 
barbarians  in  the  ati  of  ship-boilding  ^  a  proof  at  once 
of  the  great  estimation  in  which  this  science  was  then 
held,  and  of  the  ignorance  of  the  barbarians  with  re- 
gard to  it. 

The  fleet  of  Richard  I.  of  England,  when  he  weighed 
anchor  for  the  holy  war  from  Messina,  in  Sicily,  where 
he  had  passed  the  winter,  A.  D.  1 190*1,  is  said  to  have 
consisted  of  150  great  ships  and  53  galleys,  besides 
barks,  tartans,  &c.     What  kinds  of  ships  these  were  is 
not  mentioned.   To  the  crusades,  however  pernicious  in 
other  respects,  this  science  seems  to  owe  seme  improve- 
ments 'j  and  to  this  particular  one  we  are  indebted  for 
Ricbard^s  marine  code,  commonly  called  the  L<bw8  tjf 
Oieron^  from  the  name  of  a  small  island  on  the  coast  of 
France,  where  he  composed  them,  and  which  most  of 
the  nations  in  Europe  have  made  the  basis  of  their  ma- 
ritime regulations.    Those  ships,  if  they  mel*ited  the 
name  of  ships,  were  probably  very  small,  as  we  find  that 
so  long  after  as  the  time  of  Edward  I.  anno  1304,  40 
▼ol.  iv.  ^^^  ^^^  deemed  sufficient  to*  man  the  best  and  largest 
S6a^       vessels  in  England ;  and  that  Edward  the  Third,  anno 
Vol.  XIX.  Part  1.  f 
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1335,  ordained  the  mayor  and  sheriffs  of  London  to  History. 
*'  take  up  all  ships  in  their  port,  and  all  other  ports  in  *  h  ^ 
the  kingdom,  of  the  burden  of  40  tons  aad  upwards, 
and  to  furnish  the  same  with  armed  men  and  other  ne- 
cessaries of  War,  against  the  Scots  his  enemies,  confede- 
rated with  certain  persons  of  foreign  nations."  Edward 
the  Third's  fleet  before  Calais,  anno  1347,  consisted  of 
738  English  ships^  carrying  r4,956  mariners,  being  on 
an  average  but  20  men  to  each  ship ;  15  ships  and  459 
mariners,  from  Bayonne  in  Guienne,  being  30  men  u> 
each  ship  \  7  ships  and  183  men  from  Spain,  which  is 
26  men  to  each  ship  \  one  from  Ireland,  carrying  25 
men  ^  14  from  Flanders,  with  138  men,  being  scarcely 
10  men  to  each  ship^  and  one  from  Guelderland,  with 
24  mariners.  Fifteen  of  these  < were  called  the  king's 
own  ships,  manned  with  419  mariners,  being  somewhiit 
tinder  1 7  to  each  ship. 

Historians  represent  the  vessels  of  Venice  and  Genoa 
as  the  largest  and  the  best  about  this  time,  but  thay 
were  soon  exceeded  in  site  by  the  Spanish  vessels  oalleil 
carrickSf  some  of  which  carried  cannon  $  and  tliese  again 
were  exceeded  by  the  vessels  built  by  the  northern  peo- 

51e,  particularly  those  helongii^  to  the  Hanse-towns.-*> 
n  the  X4th  centory,  the  Hanseatics  were  the  sovereigns 
of  the  northern  seas,  as  well  without  as  tvithin  the  Bal- 
tic 'j  and  their  ships  were  so  large,  that  foreign  princes 
often  hired  them  in  their  wars.  Accordbg  to  Hak- 
luyt,  an  English  ship  from  Newcastle,  of  200  tons  bur- 
den, was  seized  in  the  Baltic  by  those  of  Wismar  and 
Rostock,  anne  1394 ;  and  another  English  vessel  of  the  Fitderd, 
same  burden  was  violently  seized  in  the  port  of  LiBbon)  ^o^  viii, 
anno  141 2.  ♦  P-7*7- 

Soon  a(W  ships  of  a  much  larger  size  Were  con*  ^'  ^1-  ^' 
structed.     It  is  mentioned  that  a  very  large  ship  was^  ^^^' 
built,  anno  X449,  ^y  ^^^  Taveraer  of  Hull ;  and  in  ^  ^^  ^ 
the  year  1455,  King  Henry  IV.  at  the  request  of  *^  ^^^* 
Charles  king  of  Sweden,  granted  a  licence  for  a  Swedish 
ship  of  the  burden  of  a  thousand  tons  or  under,  laden 
trith  merchandise,  and  having  1 20  persons  on  board,  to 
come  to  the  ports  of  Engbmd,  there  to  dispose  of  their 
lading,  and  to  relade  back  with  English  merchandise, 
paying  the  usual  custums.     The  inscription  on  the  tomb 
of  William  Canning,  an  eminent  merchant,  who  had 
been  five  times  mayor  of  Bristol,  in  RatclifT-chnrch  at 
Bristol,  anno  1474,  mentions  his  having  forfeited  the 
king's  peace,  for  which  he  Was  condemned  to  pay  300 
marks ;  in  lieu  of  which  sum,  King  Edward  IV.  took 
of  him  2470  'tons  of  shipping,  amongst  which  there 
was  one  ship  of  900  tons  burden,  another  of  500  tons^ 
and  one  of  400  tons,  the  rest  being  snalkr. 

In  the  year  1506,  King  James  IV.  of  Scotland  built 
the  largest  ship  which  had  hitherto  been  seen,  but  which 
was  lost  in  her  way  to  France  in  the  year  1512,  owing 
probably  to  a  defective  construction,  and  the  unskilful- 
ness  of  the  crew  in  managmg  so  large  a  ship.— About 
this  time  a  very  large  ship  was  likewise  built  in  France. 
In  the  fleet  fitted  out  by  Henry  VIII.  anno  1512,  there 
was  one  ship,  the  Regent,  of  1600  tons  burden,  one  of 
500,  and  three  of  400  each.  A  ship  still  larger  than 
the  Regent,  was  built  soon  after,  called  Henri  Grace 
Dieu!  In  the  year  1522  the  first  voyage  round  the 
globe  was  finished. 

The  English  naval  historians  think  that  ships  Carried 
oannon  on  their  upper  decks  only,  and  had  no  gun- 
ports  before  the  year  15^5*.  %^d\X\%^»;\\sikBL^^D0^\s»:siL^ 
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of  (fie  1arge«t  ships  in  former  times  irere  fitted  OQt  from 
faarboars,  where  ships  of  a  moderate  size  now  would 
not  have  water  enough  to  float  thero.  In  1575*  the 
whole  of  the  royal  navy  did  not  exceed  24  ships,  and 
the  number  of  merchant-ships  belonging  to  England 
amounted  to  no  more  than  135  vessels  above  100  ton% 
Jlf«voii*s  ^^^  65^  between  40  and  100  tons.  At  Queen  Eliza- 
Jfaval  beth^s  death  anno  1603,  there  were  not  above  four 
Tira^,  merchant-ships  in  England  of  400  tons  burden  each.— 
The  largest  of  Queen  Elizjibeth^s  ships  of  war  was  1000 
tons  burden,  carrying  but  340  men,  and  40  gans,  and 
the  smallest  600  tons,  carrving  150  men  and  30  guns. 
Smaller  vessels  were  occasionally  hired  by  her  from  pri- 
Tate  owners. 

In  the  memorable  sea-fight  of  Lepanto  between  the 
Turks  and  Christians,  anno  157T,  no  vessels  were  em- 
ployed but  galleys  ;  and  it  would  appear  from  the  car- 
«asee  of  some  of  them,  which  are  still  preserved  in  the 
mrscnal  at  Venice,  that  even  these  were  not  so  large  or 
^  well  constructed  as  those  of  oor  times.  The  Invia- 
cihle  Armada,  as  Spanish  vanity  styled  it,  once  the 
terror  and  admiration  of  nations,  in  the  pompous  and 
exaggerated  descriptions  of  which  the  Spanish  authors 
of  those  times  dwelt  with  so  much  apparent  pleasure, 
consisted  of  J 30  ships,  near  100  of  which  were  the 
stateliest  that  had  yet  been  seen  on  the  ocean.  The 
largest  of  these,  however,  would  be  no  more  than  a  third 
rsite  vessel  in  our  navy,  and  they  were  so  ill  construct- 
ed, that  they  would  neither  move  easily,  sail  near  the 
wind,  nor  be  properly  worked  in  tempeittuous  weather. 
The  whole  of  the  naval  force  collected  by  Queen  Eliza- 
beth to  oppose  this  formidable  fleet,  including  hired  ves- 
sels, tenders,  store-ships,  &c.  amounted  to  no  more  than 

Ship-building  began  now  to  make  a  considerable  pro- 
gress in  Britain.  Both  war  and  trade  required  an  in- 
crease of  shipping  ^  so  that  in  the  year  1670,  the  an- 
nual charge  of  the  navy  was  reported  to  be  500,0001. } 
and  in  1678  the  navy  consisted  of  83  ships,  of  which 
58  were  of  the  line.  At  this  time  the  exports  amount- 
ed to  ten  millions  per  annum ;  and  the  balance  of  trade 
was  two  millions.  In  1689  there  were  173  ships,  great 
and  smaN,  in  the  royal  navy,  and  it  has  been  constant- 
y increasing^  so  that  in  176 1  the  ships  tn  the  navy 
amounted  to  372,  of  which  129  were  of  the  line  ^  and 
in  the  ^ginning  of  the  year  17951  the  total  amount 
was  above  430. 

As  ships  of  the  common  construetion  are  found  to 
be  very  defective  in  many  particulars,  various  methods 
have  therefore  from  time  to  time  been  proposed  to  re- 
move some  of  the  bad  qualities  they  possessed.  As  it 
would  be  an  endless  task  to  enumerate  the  different  in- 
ventions for  this  purpose,  a  lew  of  them  only  will  now 
proTcments  ^  mentioned. 

propped.         j^  J  ^^  gjj.  ^i||j^„  Petty  constructed  a  double  ship, 
I)oab1«       or  rather  a  single  ship  with  a  double  bottom,  which  was 
shijis  ill-      found  to  sail  considerably  faster  than  any  of  the  ships 
trod  need 
by  Sir  Wil- 
liam Petty,  - 
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with  which  it  had  an  opportnnity  of  being  tried.  Her 
first  voyage  was  fi«m  Dublin  to  Holyhead  ^  sod  io  ber  -  »- 
return  **  she  turned  into  that  narrow  bajrbour  against 
wind  and  tide,  among  rocks  and  sbip%  with  ouch  dex- 
terity at  many  ancient  teamen  confessed  they  bad  never 
seen  the  like.*'  Thi^  vessel  with  70  more  was  lost  in 
a  dreadful  tempest.  ^ 

The  subject  was  again  revived  by  Mr  Gordon,  in  bis^^/P* 
Principles  of  Naval  Architecture,  printed  at  Aberdeen  tTSr 
anno  1784^  where,  having  delivered  his  sentiments  onced^ 
the  construction  of  large  masts,  he  says  :   *'  These  ex•^  5f 
periments  likewise  point  out  to  us  metbods  by  which 
two  vessels  may  be  laterally  eonnected  together,  tboogb 
at  a  conviderable  distance  from  each  other,  in  a  manner 
sufficiently  strong,  with  very  little  increase  of  weight  or 
ex  pence  of  mnttTtaU,  and  without  exposing  much  sof^ 
face  to  the  action  or  influence  of  the  ivintl  or  the  waves, 
or  obstructing  their  motion  in  any  cnnsidf-rablr  degree, 
and  consequenrly  without  bein^  much  oppO'>rd  by  them 
on  that  account  under  any  circunistance»  y  and  if  vessels 
are  judiciously  coniitructed  with  a  view  to  such  a  junc- 
tion, it  would  be  no  easy  matter  to  enumerate  all  the 
advantages  that  may  be  obtained  by  this  means.**     He 
then   enumerates  the  advantages   that    double    vessels       ; 
would  have  over  those  of   the  common    construction;**^^ 
Soon  after  double  ships  were  actually  built  by  Mr  Mil-?T!f"r 
ler  of  DaNwinton.  |;^ 

Another  plan  was  proposed  by  Mr  Gordon  to  make  Prm^ 
a  ship  sail  fast,  draw  little  water,  and  to  keep  a  good^t^^ 
wind.   For  this  purpose,  **  the  bottom  (be  says}  should  ^''^^. 
be  formed  quite  flat,  and  the  sides  made  to  rine  perpen-      1^' 
dicalar  from  it,  without  any  curvature;  which  would Dn^i 
not  only  render  her  more  steady,  as  being  more  opposed  **f^ 
to  the  water  in  rolling,  but  likewise  more  convenient  fbr^?*^-^ 
stowage,  &c.  while  the  simplicity  of  the  form  would  ^T!!^ 
contribute  greatly  to   the   ease  and   expedition    withobtiaie- 
which  she  might  be  fabricated.     Thoufrh   diminishing lodt|;&(' 
the  drunghc  of  water  is,  artcru  paribus^  nndoubtedly       9 
the  most  effectual  method  of  augmenting  the   velocity  ^^^ 
with  which  vessels  go  before  the  wind  ;  yet,  as  it  i>ro-??Sf 
portionally  diminishes  their  hold  of  the  water,  it  ren*      (T 
ders  them  extremely  liable  to  be  driven  to  leeward,  and  Hwid 
altogether  incapable  of  keeping  a  good  wind.     This  ^7*^ 
defect  may,  however,  be  remedied,  in  a  simple  and  ef-  T??L 
fectual  manner,  by  proportionally  augmenting  the  depth  ^^^^ 
of  keel,  or,  as  so  large  a  keel  would  be  inconvenient  on 
many  accounts,  proportionally  increasing  their  number  ;     ". 
as,  in  place  of  adding  a  keel  eight  feet  deep  to  a  vessel  ^^? 
drawing  six  feet  water,  to  affix  todifisreot  parts  of  hert^g» 
flat  bottom,  which  would  he  well  adapted  for  receiving  ber  of 
themi  six  different  keels  of  two  feet  deep  each  at  equsJ^^ 
distances  from  each  other,  with  proper  intervals  be- 
tween ;  which  will  be  found  equally  effectual  for  pre- 
venting these  pernicious  effects,     r  our  such,  indeed, 
would  biive  answered  the  purpose  as  well  as  the  eight 
feet  keel,  were  it  not  for  the  superior  pressure  or  resist- 
ance of  the  lawer  water  (a). 

Thus 


jKuToptan 

Magawie       (a)  This  is  frequently  repeated  on  the  authority  of  Mr  Gordon  and  others.     Theory  says  otherwise  \  and  the 

for  August  experiments  of  Sir  Isaac  Newton  show,  in  the  most  unexceptionable  manner,  that  the  resistance  of  a  ball  des- 

^^  ^'  cending  through  the  water  is  the  same  at  all  depths  \  nay,  the  heaping  up  of  the  water  on  the  bow,  occasioning 

a  hydrostatical  pressure  in  addition  to  the  real  resistance,  will  make  the  whole  opposition  to  an  eqnal  snrfacci  hut 

of  greater  horixontal  dimensions^  greater,  because  it  bears  a  greater  proportion  to  the  resistance« 
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Thu9  then  it  appears,  that  a  Tesnel  drawing  eight 
feet  water  only,  keels  and  all,  may  be  made  to  keep  as 
good  a  wind,  or  be  as  little  liable  to  be  driven  to  lee* 
ward,  as  the  sharpest  built  vessel  of  the  same  length 
drawiDg  14,  nay  .20  or  upwards,  if  a  few  more  keels 
are  added,  at  the  same  time  that  she  would  be  little 
more  resisted  in  moving  in  the  line  of  the  keels  than  a 
vessel  drawing  six  feet  water  only.  These  keels,  be- 
sides, would  strengthen  the  vessel  considerably,  would 
render  her  more  steady,  and  less  liable  to  be  overset, 
and  thereby  enable  her  to  carry  more  sail ;  and  Mr 
Gordon  then  enumerates  the  several  advantages  that  a 
ship  of  this  construction  will  possess. 

This  plan  has  been  put  into  execution  by  Captain 
Schank,  with  this  diflference  only,  that  instead  of  the 
keels  being  fixed  as  proposed  by  Mr  Gordon,  Captain 
Schank  constructed  them  so  as  to  slide  down  to  a  cer- 
tain depth  below  the  bottom,  or  to  be  drawn  up  within 
the  ship  as  occasion  might  require. 

Captain  Schank  having  comniunicated  his  plans  to 
the  Navy  Bo«rd,  two  vessels  were  in  conseqaence  or- 
dered to  be  built  of  1 3  tons  each,  and  similar  in  dimen- 
sions, one  on  the  old  construction,  and  the  other  flat- 
bottomed,  with  sliding  keels.  In  1790  a  comparative 
trial  in  presence  of  the  commissioners  of  the  navy  was 
made  on  the  river  Thames,  each  having  the  same  quan- 
tity of  sail  'j  and  although  the  vessel  on  the  old  con- 
struction had  leeboards,  a  greater  quantity  of  ballast, 
and  two  Thames  pilots  aboard,  yet  Captain  Schank^s 
vessel  with  three  sliding  keels  beat  the  other  vessel, 
to  the  astonishment  of  all  present,  one  half  of  the  whole 
distance  sailed  ^  and  no  doubt  she  would  have  beat  her 
much  more  had  she  been  furnished  with  a  Thames 
pilot. 

This  trial  gave  so  much  satisfaction,  that  a  king^s 
cutter  of  1 20  tons  was  immediately  ordered  to  be  built 
on  the  same  constraction,  and  Captain  Schank  was  re- 
quested to  superintend  its  building.  This  vessel  was 
launched  at  Plymouth  in  7791,  and  named  the  Trial, 
The  length  of  this  vessel  is  66  feet,  breadth  21  feet, 
and  depth  of  the  hold  seven  feet :  her  bottom  is  quite 
flat,  and  draws  only  six  feet  water,  with  all  her  guns, 
stores,  &C.  whereas  all  other  vessels  of  her  tonnage  on 
the  old  construction  draw  14  feet ;  so  that  she  can  go 
with  safety  into  almost  any  harbour  or  creek.  She  has 
three  sliding  keels  inclosed  in  a  case  or  well  ^  they  are 
each  14  feet  in  length  ^  the  fore  and  the  after  keels  are 
three  feet  broad  each,  and  the  middle  keel  is  six  feet 
broad.  The  ke^Js  arts  moveable  by  means  of  a  winch, 
and  may  b^  let  down  seven  feet  below  the  real  keel  j 
and  they  work  equally  well  in  a  storm  as  in  still  wa- 
ter. Her  hold  is  divided  into  several  compartments, 
all  water  tight,  and  so  contrived,  that  should  even  a 
plank  or  two  start  at  sea  in  diflPerent  parts  of  the  vessel, 
she  may  be  navigated  with  the  greatest  security  to  any 
place.  If  she  should  be  driven  on  shore  in  a  gale  of 
wind,  she  will  not  soon  become  a  wreck,  as  her  keels 
will  be  driven  up  into  their  cases,  and  the  ship  being 
flat- bottomed,  will  not  be  easily  overset  ^  and  being  able 
to  go  into  such  shallow  water,  the  crew  may  all  be 
easily  saved.  By  means  of  her  sliding  keel  she  is  kept 
steady  in  the  greatest  gale  ^  she  is  quite  easy  in  a  great 
sea,  does  not  strain  in  the  least,  and  never  takes  in  wa- 
ter on  her  deck ;  ar.d  when  at  anchor,  she  rides  more 
upright  and  even  than  any  other  ship  can  do  :  she  sails 
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very  fast  either  before  or  upon  a  wind  ^  no  vessel  she    History. 
has  ever  been  in  company  with,  of  equal  size,  has  been  ' 
able,  upon  many  trials,  to  beat  her  in  sailings  and  yet 
her  sails  seem  too  small. 

It  has  also  been  proposed  to  construct  vessels  of  other 
materials  than  wood  ^  and  a  vessel  was  built  whose  bot- 
tom, instead  of  being  plank,  was  copper. 


«5 


Book  L  Containing  the  Method  of  Delineating  the 

sterol  Sections  of  a  Ship* 

Chap.  I.  Of  the  Properties  of  Ships. 

A  SHIP  ought  to  be  constructed  so  as  to  answer  theOcaenif 
particular  purpose  for  which  she  is  intended.    It  would  principlet 
be  an  easy  matter  to  determine  the  form  of  a  ship  in-*^^."!^^^ 
tended  to  sail  by  means  of  oars ;  but,  when  sails  are  **' 

used,  a  ship  is  then  acted  upon  by  two.  elements,  the 
wind  and  water ;  and  therefore  it  is  much  more  difli- 
cutt  than  is  commonly  imagined  to  ascertain  the  form 
of  a  ship  so  as  to  answer  in  an  unfavourable  as  well  as 
a  favourable  wind  ^  the  ship  at  the  same  time  having  a 
cargo  of  a  certain  weight  and  magnitude.  itf 

Every  ship  ought  to  sail  well,  but  particularly  when  Propertici 
the  wind  is  upon  the  beam  ;  for  this  purpose  a  insider- ^^^V]^*^ 
able  length  in  proportion  to  the  breadth  is  necessary,  5^,1  ^q  i,^  ,^ 
and  the  plane  of  resistance  should  be  the  least  possible,  good  mUcr. 
The  main  frame  should  also  be  placed  in  a  proper  situa- 
tion j  but  according  to  the  experiments  of  Mr  Chap-^  tv  ■k'i*^ 
man*,  its  plane  is  variable  with  the  velocity  of  ^^^laCon- 
ship :  the  mean  place  of  the  main  frame  has,  however,  j^^^^^/on 
been  generally  estimated  to  be  about  one-twelfth  ofihede*  Vais^ 
length  of  the  keel  before  the  middle.     Without  a  su^-^'^vx, 
ficient  degree  of  stability  a  ship  will  not  be  able  to  car-P*  4^' 
ry  a  press  of  sail ;  a  great  breadth  in  proportion  to  the 
length  and  low  opper-works  will  augment  the  stability. 
The  following  particulars  being  attended  to,  the  above 
property  will  be  gained,  and  the  ship  will  also  steer 
well.  The  wing  transom  should  be  carried  pretty  high  ^ 
the  fashion-pieces  well  formed,  and  not  full  below  the 
load  water-line :  the  lower  part  of  the  stem  to  be  a -por- 
tion of  a  circle,  and  to  have,  a  considerable  rake  :   the 
stern  post  to  be  nearly  perpendicular  to  the  keel  j  and  all 
the  upper  works  kept  as  low  as  possible.  |y 

Many  ships  from  construction  are  liable  to  make  much  To  make  a 
leeway.     This  may  in  a  great  measure  be  avoided  by'bipkeep 
giving  the  ship  a  long  keel,  little  breadth,  and  a  consi-^  F^ 
derable  depth  in  the  hold  :   whence  the  bow  will  meet 
with  little  resistance  in  comparison  ta  the  side,  and 
therefore  the  ship  will  not  fall  much  to  the  leeward.  g 

Another  very  great  retardation  to  the  velocity  of  a,,^^  ^^  ^g 
ship  is  her  pitching.     Hie  principal  remedy  for  this  issnoothly 
to  increase  the  length  of  the  keel  and  floor,  to  diminish  witbont 
the  rising  afore  and  abaf^,  and  to  construct  the  hull  iuP^^^*''fi> 
such   a   manner    that  the  contents   of  the   fore-body  *'  * 
may  be  duly  proportioned  to  the  contents  of  the  after- 
body. 

In  a  ship  of  war  the  lower  tier  of  guns  ought  to  be  7^  . 
of  a  sufficient  height  above  the  water,  otherwise  it  willjj^jj^ 
be  impossible  to  work  the  lee^gnns  when  it  blows  hard.  ]o^er  deck 
This  property  will  be  obtained  by  giving  her  a  iongipia«  to  !>« 
floor-timber,  little  rising,  a  full  midship  frame,  light  up-sofficienlly 
per  works,  and  the  wing  transom  not  too  high  :  And^^^^^^^ 
in  every  ship  the  extreme  breadth  ought  always  to  be  ^  ^^  ^^' 
higher  afore  and  abaft  tlian  at  mid&bv^^ 
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ProperUes      A  mercbant  sbip,  besides  being  a  fast  aailery  mi§|hi 
^fcii.:...    A^  ^^ :j — i.i»  ^..^^   ^^   proportion   to    its 

and  to  be  navigated 


rroperues       -ni  mercoBn^  suipy  uesiucs  mm 
orshifM    to  darry  a  considerable  cargo   in   proportion   to    its 
'  length,  to  sail  with  little  ballast, 

PpopcrUci  ^^^^  ^^^'^  hands, 
afamcr.  That  a  ship  may  take  in  a  considerable  cargo,  it 
cUant  ship,  should  have  a  great  breadth  and  depth  in  proportion  to 
^^  iti  length,  a  full  bottom,  and  a  long  and  flat  floor, 
tota^e  ta  a  jj^^  ^  ^j^j  ^^f  jj,jg  construction  will  neither  sail  fast,  nor 
great  cargo,  «^ 

22       carry  much  sail, 
and  to  have     li  a  ship  be  filled  out  much  towards  the  line  of  float- 
stability.     atioD,  together  with  low  upper  works,  she  will  require 
little  ballast :  and  that  ship  which  it  stifl*  from  construc- 
tion is  much  better  adapted  for  sailing  fast  than  one 
which,  in  order  to  carry  the  same  quantity  of  canvas, 
is  obliged  to  be  loaded  with  a  much  greater  weight : 
for  the  resistance  is  as  the  quantity  of  water  to  be  re- 
moved, or  nearly  as  the  area  of  a  transverse  section  of 
the  immersed  part  of  the  body  at  the  midship  frame  ^ 
and  a  body  that  is  broad  and  shallow  is  much  stifier 
than  one  of  the  same  capacity  that  is  narrow  and  deep. 
**  The  advantages  (says  Mr  Gordon)  are  numerous, 
important,  and  obvious.     For  it  is  evident,  that  by  en- 
larging, perhaps  doubling  the  breadth  of  vessels,  and 
forming  their    bottoms   flat   and   well   furnished  with 
TrincipUt  keels,  they  must,  in  the^r*«  place,  become  much  stea- 
qfHavak    dier,  roll  little,  if  any,  and  be  enabled  to  carry  greatly 
Architec'     more  sail,  ai)d  that  in  a  better  direction,  at  the  same 
twre.p.  i^^time  that  they  would  be  in  no  danger  of  being  dismast- 
AdTflAtaffea^^  or  overset,  unless  the  masts  were  of  a  most  extnMr- 
of  a  shipof  dinary  height  indeed.     Secondly^  They  would  have  little 
a  mull       or  no  occasion  for  ballast,  and  if  any  was  used,  could 
draught  of  j„^„y  j^gg  danger  from  iU  shifting.  Thtrdlif^  That  there 
'^*"*         would  be  much  more  room  upon  deck,  as  well  as  ac- 
commodation below }  the  breadth  being  so  muck  in- 
creased' without  any  diminution  of  the  height  above  the 
load-water  line.     Fourthly^  That  they  would  deviate 
much  less  from  the  intended  course,  and  penetrate  the 
water  much  easier  in  the  proper  direction  \  for  doubling 
the  breadth,  without  any  increase  of  weight,  would  di- 
minish the  depth  or  draught  of  water  one  half  >  and 
though  the  extent  of  the  directly  opposing  surface 
would  be  the  same  as  before,  yet  the  vessel  in  moving 
would  meet  with  half  the  former  resisunce  only;  for  so 
great  is  the  difierence  between  the  pressure,  force,  or 
reaction,  of  the  upper  and  the  unde^  water.     FiftMy^ 
That  they  would  by  this  means  be  adapted  for  lying 
unsupported  in  docks  and  harbours  when  dry,  be  ren- 
dered capable  of  being  navigated  in  shallow  water,  and 
of  being  benefited  by  all  the  advanta^  attending  that 
very  important  circumstance :  and  it  is  particularly  to 
be  observed,  that  making  vessels  which  may  be  naviga- 
.  ted  in  shallow  water,  may,  in  many  respects,  justly  be 
regarded  as  a  matter  of  equal  importance  with  increa- 
sing the  number  of  harbours,  and  improving  them,  as  ha- 
ving identically  the  same  effecU  with  regard  to  naviga- 
tion *,  at  the  same  time  that  the  benefits  which  would 
result  from  such  circumstances  are  obtained  by  this 
means  without  either  expence,  trouble,  or  inconvenience : 
besides,  it  would  not  only  enable  vessels  to  enter  many 
rivers,  bays,  and  creeks,  formerly  inaccessible  to  ships 
of  burden,  but  to  proceed  to  such  places  as  are  most 
landlocked,  where  they  can  lie  or  ride  most  secure, 
and  with  least  expence  of  men  and  ground  tackle.     As 
ships  of  war  would  carry  their  gons  well  by  being  so 


water, 


tteadiTi  then  conU  be  but  little  oocaasoa  for  a  kigh  PRfHik 
topside,  or  moch  height  of  hall  above  ivater  \  and  ae  oCSbfb 
little  or  no  ballast  would  be  required,  there  waoid  be  '  ^ 
no  necessity,  as  in  other  vessels,  for  increaaing  tbeir 
weight  on  that  account,  and  thereby  presssog  tbem 
deeper  into  the  water.  These  are  very  important  cir- 
oumstances,  and  would  contribute  much  to  improve  tiK 
sailing  of  such  vessels.^*  From  whence  it  stppeara,  that 
there  would  be  united,  what  has  hitherto  been  deemed  iive- 
concileaUe,  the  greatest  possible  stability,  which  ia  neacly 
as  the  area  of  a  transverse  section  of  the  imaiened  part 
of  the  body  at  the  mid-ship  firame:  and  a  body  that  i«  hroad 
and  shallow  is  much  stiffer  than  one  of  the  aame  capaci- 
ty that  is  narrow  and  deep.  A  ship  of  this  conatxoction 
may  take  in  a  considerable  cargo  in  proportion  to  her 
site  \  but  if  deeply  loaded  will  not  sail  fast,  for  then  the 
area  of  a  section  of  the  immersed  part  of  the  midship 
frame  will  be  very  considerable  \  and  as  the  sails  of 
such  a  ship  must  necessarily  be  large,  moie  hands  will 
therefore  be  required.  u 

The  \t^  the  breadth  of  a  ship,  the  fewer  hands  will*»>.^^ 
be  necessary  to  work  her  \  as  in  that  case  the  9oaatityof  ^^^JJ^ 
sail  will  be  less,  and  the  anchors  also  of  leas  weight.  Wefa^adi 
shall  gain  much  (says  M.  Booguer)  by  making  the  ex-  TVajbi 
treme  breadth  no  more  thaa  the  fifth  or  sixth  port  of  the  ^'*'^ 
length,  if,  at  the  same  time,  we  diminish  the  depth  pro- 
portionally \  and  likewise  this  most  surprising  circiuo- 
stance,  that  by  diminishing  these  two  dimensions,  or  by 
increasing  tbe  length,  a  ship  may  be  made  to  go  some- 
times as  fast  as  the  wind.  ,, 

In  order  to  obtain  the  preceding  properties,  Tcry  ep-  \m^w^'- 
posile  rules  must  be  followed  \  and  hence  it  appears  totAaiia» 
be  impossible  to  construct  a  ship  so  as  to  he  possessed  of  ^ 
them  all.     The  body,  however,  must  be  so  formed,  that 
as  many  of  these  properties  may  be  retained  as  posaihie, 
always  observing  to  give  the  preference  to  those  which 
are  most  required.  If  it  is  known  what  particnlar  trade 
the  ship  is  to  be  employed  in,  those  qualities  are  then 
principally  to  be  adhered  to  which  are  most  •  esaentialJy 
necessary  for  that  employment.  ^ 

It  may  easily  be  demonstrated  that  snudl  ships  willgagB^ 
not  have  the  same  advantages  as  large  ones  of  a  similar  iaftnr» 
form,  when  employed  in  the  same  trade  :  for  a  lai^e  j'^.'J 
ship  will  not  only  sail  faster  than  a  small  one  of  a  nimi-j^^^ 
lar  form,  but  will  also  require  fewer  hands  to  work  her.  ^^^^ 
Hence,  in  order  that  a  small  ship  may  possess  the  same 
advantages  as  a  large  one,  the  corresponding  dimensions 
will  not  be  proportional  to  each  other.  The  reader  will 
see  in  Chapman's  Architecturu  Navalu  Mercatoria  am- 
ple tables  of  the  several  dimensions  of  ships,  of  diflEersnt 
classes  and  sixes,  deduced  from  theory  combined  with 
experiment.     Tables  of  the  dimensions  of  the  princi-  [ 

pal  ships  of  tbe  British  nav^,  and  of  other  ships,  are  * 

contained  in  the  Ship-builder^sBepository,  and  in  Mor- 
ray^s  Treatise  on  Ship-building.  | 

Chap.  II.    0/tbe  dijferent  Plans  of  a  Sbip. 

When  it  is  proposed  to  build  a  ship,  the  propor- 
tional size  of  every  part  of  her  is  to  be  laid  down  ;  from 
whence  the  form  and  dimensions  of  the  timbers,  and  of 
every  particular  piece  of  wood  that  enters  into  the  con* 
struction,  is  to  be  found.  As  a  ship  has  length,  breadth^ 
and  depth,  three  different  plans  at  least  are  ncceasary  to 
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rorent  exhibit  the  form  of  the  several  parts  of  ft  ship :  these  are 
as  of  a  Qsuall^r  denominated  the  sheer  pian^  the  ha{f  breadth 
^'P-      and  body  plans, 

"  The  sheer  plan  or  draughty  otherwise  called  the  pfan 

y  of  elevation^  is  that  section  of  the  ship  which  is  made 
^ht,  or  hj  a  vertical  plane  passing  through  the  keel.  Upon 
'**''■"  this  plan  are  laid  down  the  length  of  the  keel ;  the 
height  and  rake  of  the  stem  and  stempost ;  the  sitaa- 
tion  and  height  of  the  midship  and  other  frames  ;  the 
place  of  the  masts  and  channels  \  the  projection  of  the 
head  and  quarter  gallery,  and  their  appendages  ^  and 
in  a  ship  of  war  the  position  and  dimensions  of  the  gun- 
ports.  Several  imaginary  lines,  namely,  the  upper  and 
lower  height  of  breadth  lines,  water  lines,  &c.  are  also 
drawn  in  this  plane. 

The  half  breadth^  or  floor  plan^  or,  as  it  is  frequently 
called  the  horizontal  plane,  contains  the  several  half- 
breadths  of  every  frame  of  timbers  at  different  heights } 
f^^   ribbands,  water  lines,  &c.  are  also  described  on  this 
plane* 

The  bodif  plan,  or  plane  of  projection^  is  a  section  of 
the  ship  at  the  midship  frame  or  broadest  place,  perpen- 
dicular to  the  two  former.  The  several  breadths,  and 
the  particular  form  of  every  frame  of  timbers,  are  de- 
scribed on  this  plane.  As  the  two  sides  of  a  ship  are 
similar  to  each  other,  it  is  therefore  unnecessary  to  lay 
down  both  'j  hence  the  frames  contained  between  the 
main  frame  and  the  stem  are  described  on  one  side  of 
the  middle  line,  commonly  on  the  right  hand  side,  and 
the  after  frames  are  describedon  the  other  side  of  thatline. 

Several  lines  are  described  on  these  planes,  in  order 
the  more  readily  to  assist  in  the  formation  of  the  tim- 
bers 'y  the  principal  of  which  are  the  following : 

The  top-timber  line^  is  a  curve  limiting  the  height  of 
the  ship  at  each  timber. 

The  top-timber  half-breadth  line^  is  a  section  of  the 
ship  at  the  height  of  the  top-timber  line,  perpendicular 
to  the  plane  of  elevation. 

The  height  of  breadth  lines,  are  two  lines  named  the 
upper  and  lower  heights  of  breadth.  Thette  lines  are 
described  on  the  plane  of  elevation  to  determine  the 
height  of  the  broadest  part  of  the  ship  at  each  timber  ^ 
and  being  described  in  the  body  plan,  limit  the  height 
and  breadth  of  each  frame  at  its  broadest  part* 

Main  half  breadth^  is  a  section  of  the  ship  at  the 
bniadest  part,  perpendicular  to  the  sheer  plan,  and  re- 
presents the  greatest  breadth  at  the  outside  of  every 
timber. 

Water-lines,  are  lines  supposed  to  be  described  on  the 
bottom  of  a  ship  when  afloat  by  the  surface  of  water  j 
and  the  uppermost  of  these  lines,  or  that  described  by 
the  water  on  the  ship^s  bottom  when  sufficiently  load- 
ed, IS  called  the  load  water  line.  According  as  the 
ahip  is  lightened,  she  will  rise  higher  out  of  the  watery 
and  hence  new  water  lines  will  be  formed.  If  she  be 
lightened  in  such  a  manner  that  the  keel  may  preserve 
the  same  inclination  to  the  surface  of  the  water,  these 
lines  will  be  parallel  to  each  other ;  and  if  they  are  pa* 
imllel  to  the  keel,  they  will  be  represented  by  straight 
lines  parallel  to  each  other  in  the  body  plan  \  otherwise 
by  curves.  In  the  half  breadth  plan,  these  lines  are 
corves  limiting  the  half  breadth  of  the  ship  at  the  height 
of  the  corresponding  lines  in  the  sheer  plan.  In  or- 
der to  distinguish  these  lines,  they  are  usually  drawn  in 


253 


▼anoos 
laid 
1  on 


Kibband  lines,  are  curves  on  a  ship's  bottom  by  tlie   Diill.i\4it 
intersection   of  a  plane  inclined  to  the  plane  of  eleva-  VhiT.%  of  a^ 
tion  ;  and  are  denominated  diogotial  or  hori%ontal  ac-      ^'}^ 
cording  as  they  are  measured  upon  the  diagonal,  or  in         ^r^"^^ 
a  direction  perpendicular  to  the   plane  of  elevation. 
Both  these  answer  to  the  same  curve  on  the  sliip^s  bot- 
tom, but  give  vei-y  different  curves  when  described  on 
the  half  breadth  plan. 

Frames,  are  circular  pieces  of  timber  bolted  togc-  Fraiues, 
ther,  and  raised  upon  the  keel  at  certain  distances,  and  composed 
to  which  the  planks  are  fastened.    A  frame  is  composed  ^/  *  ^^^ 
of  one  floor-timber,  two  or  three  fultocks,  and  a  top-f'?l    vg 
timber  on  each  side :  which  being  united  together,  form  and  top* 
a  circular  inclosure,  and  that  which  incloses  the  greatest  timber. 
space  is  called  the  midship  or  main  frame.     The  arms 
of  the  floor-timber  of  this  frame,  form  a  very  obtuse  an- 
gle ;  but  in  the  other  frames  this  angle  decreases  with 
the  distance  of  the  frame  from  midships.     Those  floor- 
timbers  which  form  very  acute  angles  are  called  crotches. 
The  length  of  the  midship  floor-timber  is  in  general 
about  half  the  length  of  the  main  frame.  32 

A  frame  of  timbers  is  commonly  formed  by  arches  of  ^^P*  **' 
circles  called  sweeps.  There  are  generally  five  sweeps:  ^^*J^ 
1st,  The  Jloor  sweep  ;  which  is  limited  by  a  line  in  the  frame, 
body  plan  perpendicular  to  the  plane  of  elevation,  a 
little  above  the  keel ;  and  the  height  of  this  line  above 
the  keel  at  the  midship  frame  is  called  the  dead  rising. 
The  upper  part  of  this  arch  forms  the  head  of  the  floor 
timber.  2d,  The  lower  breadth  sweep  ;  the  centre  of 
which  is  in  the  line  representing  the  lower  height  of 
breadth.  3d,  The  reconciling  stveep.  This  sweep  joins 
the  two  former,  without  intersecting  either ;  and  makes 
a  fair  curve  from  the  lower  height  of  breadth  to  tbe 
rising  line.  If  a  straight  line  is  drawn  from  the  upper 
edge  of  the  keel  to  touch  the  back  of  the  floor  sweep, 
the  form  of  the  midship  frame  below  the  lower  height 
of  breadth  will  be  obtained.  4th,  The  vppcr  breadth 
sweep ;  the  centre  of  which  is  in  the  line  representing 
the  upper  height  of  breadth  of  the  timber.  This  sweep 
described  upwards  forms  the  lower  part  of  the  top  tim- 
ber. 5th,  The  top-timber  sweep  is  that  which  forms  tbe 
hollow  of  the  top-timber.  This  hollow  is,  however,  very 
often  formed  by  a  mould,  so  placed  as  to  touch  the  up- 
per breadth  sweep,  and  pass  through  the  point  limiting 
the  half  breadth  of  the  top-timber. 

The  main  frame,  or  as  it  is  usually  called  dead-fiat,  is  Nromm  of 
denoted  by  tbe  character  0.  The  timbers  before  dead-  fr^ii 
flat  are  marked  A,  B,  C,  &c.  in  order;  and  those  abaft 
dead-flat  by  the  figures  i,  2,  3,  &c.  The  timbers  ad- 
jacent to  dead-flat,  and  of  the  same  dimensions  nearly, 
are  distinguished  by  the  characters  (A),  (B),  &c.  knd 
(1)9  (2)9  &c.  That  part  of  the  ship  abaft  the  main 
frame  is  called  the  after  body ;  and  that  before  it  tbe 
fore  body. 

All  timbers  are  perpendicular  to  the  half  breadth 
plan.  Those  timbers  whose  planes  are  perpendicular 
to  the  sheer  plan,  are  called  square  timbers ;  and  those 
whose  planes  are  inclined  to  it  are  caMed  canted  timbers. 
The  rising  Hne,  is  a  curve  drawn  in  the  sheer  plan,  at 
the  heights  of  the  centres  of  the  floor  sweeps  in  the 
body  plan.  As,  however,  this  line,  if  drawn  in  this 
manner,  would  extend  beyond  the  upper  line  of  the 
figure,  it  is  therefore  usually  so  drawn  that  its  lower  part 
may  touch  the  upper  edge  of  the  keel.  This  is  per- 
formed by  taking  the  bei^bU  ^1  ^^Oci^^  >^^  k^'^xiNx^'^X^ 
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the  body  plan,  from  the  height  of  the  centre  of  the 
sweep  of  dead-flat,  and  setting  them  off  on  the  corre- 
sponding timbers  in  the  sheer  plan  from  the  upper  edge 
of  the  keel. 

Half  breadth  of  the  risings  is  a  curve  in  the  floor  plan, 
which  limits  the  distances  of  the  centres  of  the  floor 
sweeps  from  the  middle  line  of  the  body  plan. 
•  The  rising  of  the  fioor^  is  a  curre  drawn  in  the  sheer 
plan,  at  the  height  of  the  ends  of  the  floor  timbers.  It 
is  limited  at  the  main  frame  or*  dead  flat  by  the  dead 
rising,  and  in  flat  ships  is  nearly  parallel  to  tne  keel  for 
some  timbera  afore  and  abaft  the  midship  frame  y  for 
which  reason  these  timbers  are  called^^t#:  but  in  sharp 
ships  it  rises  gradually  from  the  main  frame,  and  ends 
on  the  stem  and  post. 

Cutting-down  tine^  is  a  curre  drawn  on  the  plane  of 
elevr.'tion.  It  Iknits  the  depth  of  every  floor  timber  at 
the  middle  line,  and  also  the  height  of  the  upper  part  of 
the  dead  wood  afore  and  abaft. 

Timber  and  room^  or  room  and  space^  Is  the  distance 
between  the  moulding  edges  of  two  timbers,  which  must 
always  contain  the  breadth  of  two  timbers  and  an  inter- 
val of  about  two  or  three  inches  between  thenu  la 
forming  the  timbers,  one  mould  serves  for  two,  the  fore- 
side  of  the  one  being  supposed  to  unite  with  the  alUide 
of  the  other,  and  so  make  only  one  line,  which  is  call»> 
ed  the  jot  Al  <f  the  timbers. 

In  order  to  illustrate  the  above,  and  to  explain  more 
particularly  the  principal  pieces  tliat  compose  a  ship,  it 
will  be  necessary  to  give  a  description  of  them.  These 
pieces  are  for  the  most  part  represented  according  to  the 
order  of  their  disposition  in  {iff-,  x. 

A,  Represents  the  pieces  of  the  keel  to  be  securely 
bolted  together  and  clinched. 

B,  The  stempost,  which  is  tenanted  into  the  keel,  and 
connected  to  it  by  the  knee  G. 

£,  The  back  of  the  post,  which  is  also  tenanted  into 
the  keel,  and  securely  bolted  to  the  post  \  the  intention 
of  it  is  to  give  sufficient  breadth  to  the  port,  which  sel- 
dom can  be  got  broad  enough  in  one  piece.  C  is  the 
false  post,  which  is  fayed  (b)  to  the  fore  part  of  the 
sternpost. 

C,  The  stem,  in  two  pieces,  to  be  scarfed  together. 
The  stem  is  joined  to  the  fore  foot,  which  makes  a  part 
of  both. 

II,  The  apron,  in  two  pieces,  to  be  scarfed  together, 
and  fayed  on  the  inside  of  the  stem,  to  support  the  scarf 
thereof^  and  therefore  the  scarf  of  tiie  apron  must  be  at 
some  distance  from  that  of  the  stem. 

I,  The  stemson,  in  two  pieces,  to  support  the  scarf 
of  the  apron. 

D,  The  beams  which  support  the  decks  \  and  F  the 
knees  by  which  the  beams  are  fastened  to  the  sides  of 
the  ship. 

K,  llie  wing  transom  :  it  is  fayed  across  the  stern- 
post,  and  bolted  to  the  head  of  it,  and  its  extremities 
are  fastened  to  the  fashion  pieces.  L,  Is  the  deck  tran- 
som, parallel  to  the  wing  transom.  M,  N,  Two  of  the 
lower  transoms  :  these  are  fastened  to  the  sternpost  and 
fashion  pieces  in  the  same  manner  as  the  wing  transom. 
Q,  The  knee*  which  fastens   the  transom   to  the  bhip^s 


side.  And,  O,  The  fashion  piece,  of  which  there  is 
one  on  each  side.  The  keel  of  the  fashion  piece  is  con- 
nected with  the  dead-wood,  and  the  head  is  fasteoed  to 
the  wing  transom. 

fi,  S,  Breast-books  \  these  are  fayed  in  the  inside  to 
the  stem,  and  to  the  bow  on  each  side  of  it,  to  which 
they  are  fastened  with  proper  bolts.  There  are  gene- 
rally four  or  five  in  theholo,  in  the  form  of  that  marked 
R,  and  one  in  the  form  of  that  marked  S,  into  which  the 
lower  deck  planks  are  rabbettd  :  There  is  also  one  im- 
mediately under  the  hanse  boles,  and  another  ander  the 
second  deck. 

T,  The  rudder,  which  is  joined  to  the  etrmpoat  bj 
the  rudder  irons,  upon  which  it  turns  round  in  the 
ffoogings,  fastened  to  the  sternpost  for  that  parpoae. 
There  is  a  mortise  cut  in  the  head  of  the  rodder,  into 
which  a  lon^  bar  is  fitted  called  the  tiUer^  and  by  which 
the  rudder  is  turned. 

U,  A  floor  timber:  it  is  laid  acroea  the  keel,  to 
which  it  is  fastened  by  a  bolt  throogh  the  middle. 
V,  V,  V,  V,  The  lower,  the  second,  third,  and  fourth 
futtocks.  W,  W,  The  top  timbers.  These  reiwesent 
the  length  and  scarf  of  the  several  timbers  in  the  mid- 
ship frame* 

X,  The  .pieces  which  compose  the  kelson.  They 
are  scarfed  together  in  the  same  mannec  as  the  keel,  and 
placed  over  the  middle  of  the  floor  timbers,  being  scored 
about  an  inch  and  a  half  down  upon  each  side  of  them, 
as  represented  in  the  figure. 

Y,  The  several  pieces  of  the  knee  of  the  bead  %  the 
lower  part  of  which  is  fayed  to  the  stem,  and  ita  keel  is 
scarfed  to  the  head  of  the  forefoot.  ^  It  is  fastened  to 
the  bow  by  two  knees,  called  cheeks^  in  the  form  of  that 
represented  by  Z  \  and  to  the  stem,  by  a  knee  called  a 
standard^  in  the  form  of  that  marked  0. 

0,  The  cathead  of  which  there  is  one  on  each  side 
of  the  bow,  projecting  so  far  as  to  keep  the  anchor  clear 
of  the  ship  when  it  is  hove  up. 

^,  The  bits,  to  which  the  cable  is  fastened  when  the 
ship  is  at  anchor. 

d^  The  side  counter  timbers,  which  terminate  the  ship 
abaft  within  the  quarter  gallery. 

^,  r.  Two  pieces  of  dead  wood,  one  afore  and  the 
other  abafl,  fayed  on  the  keel. 

Fig.  2.  is  a  perspective  representation  of  a  ship  fra- 
med and  ready  for  the  planking  \  in  which  A,  A  is  the 
keel  J  b,  the  sternpost ;  C,  the  stem  ;  K,  Li,  M,  the 
transoms  j  F,  F,  F,  F,  F,  F,  the  ribbands. 

Chap.  III.  Containing  Preliminary  Problems^  &c. 

The  general  dimensions  of  a  ship  are  the  length^ 
breadthj  and  depth. 

To  ascertain  those  dimensions  that  will   best  a.nswerp--,i. 
the  intencKd  purpose  is,  no  duubt,  a  problem  of  consi-uoB«ii»- 
derable  difliculty ;  and  from   theory   it  may  tie   shownmconMi 
that  there  are  no  determinate  proportions  subsisting  be-**^*  "^ 
twcen  the  length,  bieadth.  and  depth,  by   which  these     i^^*^ 
dimensions  mav  he   settled  j  yet,   by  combining  theory  c:red  fitf 
and  practice,  ihe  proportional  dimensions  may    be  ap-tiw«r? 

proximated  to  pretty  nearly.  comUaed 
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As  ships  are  constructed  for  a  variety  of  different 
purposes,  their  principal  dimensions  must  therefore  be 
altered  accordingly,  in  order  to  adapt  tbem  as  nearly  as 
possible  to  the  proposed  intention  ;  but  since  there  is  ne^ 
fixed  standard  whereby  to  regulate  these  dimensions,  the 
methods  therefore  introduced  are  numerous,  and  in  a 
great  measure  depend  upon  custoiti  and  fancy. 

With  regard,  however,  to  the  proportional  dimen- 
sions, they  perhaps  may  be  inferred  from  the  circle. 
Thus,  if  the  extreme  breadth  be  made  equal  to  the  dia- 
meter, the  length  at  the  load  water  line,  or  the  distance 
between  the  rabbets  of  the  stem  and  post  at  that  place, 
may  be  made  equal  to  the  circumference  of  the  same 
circle ;  and  the  depth  of  the  bold  equal  to  the  radius, 
the  upper  works  being  continued  upwards  according  to 
circumstances.  A  ship  formed  from  these  dimensions, 
with  a  bottom  more  or  less  full  according  as  may  be 
jud^d  necessary,  will  no  doubt  answer  the  proposed  in- 
tention. Nevertheless,  one  or  other  of  these  dimensions 
may  be  varied  in  order  to  gain  some  eksential  property, 
which  the  trade  that  tbe  vessel  is  intended  for  may  re- 
quire. 
Practical  Tbe  following  bints  are  given  by  Mr  Hutchinson  * 
faman-  towards  fixing  rules  for  the  best  construction  of  ships 
^*.P*g«    bottoms. 

5*  I.  "  I  would  recommend  (says  he),  to  prevent  ships 

See  Book  bottoms  from  hogging  t  upwards  amidship,  to  have  the 
.  chip.  2*  fore  and  after  part  of  their  keels  deep  enough,  that  the 
upper  part  may  be  made  to  admit  a  rabbet  for  the  gar- 
board  Ktrcak,  that  the  main  body  and  bearing  part  of 
the  ships  bottoms  may  be  made  to  form  an  arch  down- 
wards in  their  length,  suppose  with  the  same  sheer  as 
their  bends,  at  tbe  rate  of  about  2  inches  for  every  30 
feet  of  the 'extreme  length  of  tbe  keel  towards  the  mid- 
ahip  or  main  frame,  which  may  be  reckoned  the  crown 
of  the  arch  *,  and  the  lower  part  of  the  keel  to  be  made 
straight,  but  laid  upon  blocks  so  that  it  may  form  a  re- 
gular convex  curve  downwards  at  the  rate  of  an  inch 
tor  every  30  feet  of  the  extreme  length  of  the  keel,  the 
lowest  part  exactly  under  the  main  firame :  which  curve, 
I  reckon,  is  only  a  sufficient  allowance  for  the  keel  to 
become  straight  below,  after  they  are  launched  afloat, 
by  the  pressure  of  the  water  upward  against  their  floors 
aniidship,  which  cau8e»  their  tendency  to  hog.  And 
certainly  a  straight  keel  is  a  great  advantage  in  sailing, 
as  well  as  to  support  tbem  when  laid  upon  level  ground 
or  on  straight  blocks  in  a  repairing  dock,  without  taking 
damage. 

2.  *'  As,  square-stemed  ships,  from  experience,  are 
found  to  answer  all  trades  and  purposes  better  than 
round  or  pink-stemed  ships,  I  would  recommend  the 
fore  part  of  tbe  sternpost,  on  account  of  drawing  tbe 
water  lines  in  the  draught,  only  to  have  tf  few  inches 
rake,  that  the  after  part  may  stand  quite  npright  per- 
pendicular to  the  keel :  and  for  tbe  rake  of  the  stem  I 
would  propose  the  rabbet  for  the  budding  ends  for  the 
entrance,  and  bows  from  tbe  keel  upwards,  to  form  the 
same  curve  as  the  water  line  from  the  stem  at  the  bar- 
pin  towards  the  maio  breadth,  and  the  bows  at  the  bar- 
pin  to  be  formed  by  a  sweep  of  a  circle  of  half  tbe  three- 
.  fourths  of  the  main  breadth  ^  and  tbe  main  transom  to 
be  three-fourths  of  the  main  breadth  ;  and  the  buttocks, 
at  the  load  or  sailing  mark  ait,  to  be  formed,  in  the  same 
manner  as  the  bows  at  tbe  barpin,  with  a  sweep  of  a 
circle  of  half  the  tbree-fourtbs  of  the  main  breadth,  to 
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mit  a  regular  convex  curve  to  the  main  frame,  and  from      nary 
tirese  down  to  the  keel  to  form  regular  convex  water-  Prob^^^'"^^ 
lines,  witiiout  any  of  those  unnatural,  hollow,  concave         ' 
ones,  either  in  the  entrance  or  run  *,  which  rules,  in  my 
opinion,  will  agree  with   the  main  body  of  tbe  ship^ 
whether  she  is  designed  to  be  built  full  for  burden  or 
sharp  below  for  sailing. 

3.  ^*  This  rule  for  raking  the  stem  will  admit  all  the 
water  lines  in  the  ship^s  entrance  to  foiin  convex  cur^'es 
all  the  way  from  the  stem  to  tbe  midship  or  main  frame^ 
which  answers  much  better  for  sailing  as  well  as  mak- 
ing a  ship  more  easy  and  lively  in  bad  weather.  And 
the  bows  should  flange  off,  rounding  in  a  circular  form 
from  the  bends  up  to  the  gunwale,  in  order  to  meet  the 
main  breadth  the  sooner,  with  a  sweep  of  half  tbe  main 
breadth  at  the  gupwale  amidships ;  which  will  not  only 
prevent  tbem  greatly  from  being  plunged  under  water 
in  bad  weatber,  but  spread  the  standing  fore-ri|rging  the 
more,  to  support  these  material  masts  and  sails  forward 
to  much  greater  advantage  than  in  those  over  sharp 
bowed  ships,  as  has  been  mentioned.  And  as  the  sail- 
ing trim  of  ships  in  general  is  more  or  less  by  the  stern, 
this  makes  the  water  lines  of  the  entrance  in  proportion 
the  sharper  to  divide  the  particles  of  water  the  easier, 
so  that  the  ship  may  press  through  it  with  the  least  re- 
sistance. 

4.  *'  The  run  ought  to  be  formed  shorter  or  longer ». 
fuller  or  sharper,  in  proportion  to  the  entrance  and  main 
body,  as  the  ship  is  designed  for  burden  or  sailing  fast. 
The  convex  curves  of  tbe  water  lines  should  lc«>fn  gra- 
dually from  the  load  or  sailing  mark  aft,  as  has  been 
mentioned,  downwards,  till  a  fair  straight  taper  is  form- 
ed from  the  after  part  of  the  floor  to  tbe  sternpost  be- 
low, without  any  concavity  in  the  water  lines ;  which- 
will  not  only  add  buoyancy  and  burden  to  the  after- 
body and  run  of  the  ship,  but,  in  my  opinion,  will  help, 
both  her  sailing  and  steering  motions ;  for  the  pn^ssure 
of  the  water,  as  it  closes  and  rises  npon  it  to  come  to  its 
level  again,  and  fill  up  that  hollow  which  is  made  by 
the  fore  and  main  body  being  pressed  forward  with  sail, 
will  impinge,  and  act  with  more  power  to  help  the  ship 
forward  in  her  progressive  motion,  than  upon  those  un- 
natural concave  runs,  which  have  so  much  more  flat 
dead  wood,  that  most,  in  propoi*tion,  be  a  hinderance 
to  the  stern  being  turned  so  easily  by  the  power  of  the 
helm  to  steer  the  ship  to  the  greatest  advantage." 

Af  any  and  various  are  the  methods  which  are  employ- 
ed to  describe  the  several  partn  of  a  ship.  In  the  follow- 
ing problems,  however,  those  methods  only  are  given 
which  appear  to  be  most  easily  applied  to  practice,  and 
which,  at  the  same  time,  will  answer  any  proposed  pur-, 
pose. 

Problem  I.  To  describe  in  the  plane  of  elevation  the- 
sheer  or  curvature  of  the  top  timbers. 

Let  QR  (fig.  3.)  be  tbe  length  of  tbe  ship  between      Plkt# 
the  wing  transom  and  the  rabbet  of  the  stem.     Then  cccclixx^ 
since  it  is  generally  agreed,  especially  by  ihc  French      ^S  3* 
constructors,  that  the  broadest  part  of  the  ship  puirht^i^^i 
to  be  about  one-twelfth  of  the  length  before  the  mainofth* 
frame  or  dead  flat  j  therefoi^e  make  R0  equal  to  five- main  fnune 
twelfths  of  QR,  and  0  will  be  the  station  of  the  main »'><»«' o««- 
frame^  space  the  other  frames  on  the  keel,  and  from!:'* *^*Jj^  ***" 
these  points  let  perpendiculars  be  drawn  to  the  ketU^^Vj^^^^^ 
Let  0P  be  the  heigbt  oC  tfea  ^^y^^\.>^^  \sci\^\raOTv^^>^c«.'^«is!^. 
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VF  tbe  height  at  the  afiermost  fraaie,  nnd  RK  the 
height  at  the  stem.  Through  P  ilraw  £PL  parallel  to 
tbe  keel ;  describe  the  quadrants  PGI,  PMN,  the  ra- 
dius being  P0  ;  make  PH  equal  to  £F,  and  PO  equal 
KL,  and  draw  the  parallels  GH,  OM :  Divide  GH  si- 
milar to  0C,  and  OM  similar  to  0R.  Through  these 
points  oF  division  draw  lines  perpendicular. to  £L,  and 
the  several  |>oriinn9  of  these  perpendiculars  contained 
l)etween  £L  and  the  arch  will  be  the  risincfs  of  tlie  top- 
timber  line  above  £L.  A  curve  drawn  threagh  these 
]>oints  will  form  the  tup-timber  line. 

This  line  is  more  easily  drawn  by  means  of  a  curved 
or  bent  ruler,  so  placed  that  it  may  touch  the  three 
points  F,  P,  and  K. 

Prob.  II.  To  describe  the  stem. 

Let  K  (iipr.  3.)  be  the  upper  part  of  the  stem,  through 
which  draw  KS  parallel  to  the  keel,  and  equal  to  twice 
KR :  Through  the  termination  of  the  wales  on  tbe  stem 
draw  TW  parallel  to  QR.  Thea  from  the  centre  8, 
with  the  distance  SK,  desciibe  an  arch :  Take  an  ex- 
tent equal  to  the  nearest  distance  between  the  parallela 
WT,  QR  'y  and  find  the  point  W,  auch  that  one  point 
of  the  compass  being  placed  there,  the  other  point  will 
just  touch  the  nearest  part  of  the  above  arch  ^  and  from 
thb  point  as  a  centre  describe  sui  arch  antil  it  meeta  the 
keel,  and  tbe  stem  will  be  formed. 

Prob.  III.  To  describe  the  stempost. 

Set  off  QV  (fig.  3.)  for  the  rake  of  the  post:  draw 
VX  perpendicular  to  the  keel,  and  equal  to  the  height 
of  the  wing  transom,  join  QX,  and  it  will  represent  the 
aft  side  of  the  post. 

Prob.  IV.  To  describe  the  half  breadth  line. 

Let  MN  (fig.  4.)  be  the  given  length  :  Make  N® 
equal  to  five-twelfths  of  MN  ;  draw  the  line  0P  per- 
pendicular to  MN,  and  equal  to  the  proposed  extreme 
half  breadth.  Let  M£  be  the  round  aft  oF  the  stem 
or  wing  transom  ^  make  £0  petpendicniar  to  MN,  and 
equal  to  the  given  half  breadth  at  the  stem,  which  is 
generally  between  two-thirds  and  three-fourths  of  tbe 
main  half  breadth;  and  describe  the  areh  MO,  the 
centre  of  which  is  in  the  middle  line.  Space  the  frames 
(A),  A,  B,  &c*  and  (i),  i,  2,  Ac.  From  the  centre 
0,  with  the  radius  0P,  describe  the  quadrant  PRS) 
describe  also  the  quadrant  PCT.  Through  the  point 
O  draw  ORU  parallel  to  MN  *,  divide  the  straight  line 
RU  similar  to  M0  *,  and  through  these  points  of  di- 
vision draw  lines  perpendicular  to  MN,  and  meeting 
the  arch.  Transfer  these  lines  to  the  correspondent 
frames  each  to  each,  and  a  curve  drawn  through  the 
extremities  will  represent  that  part  of  the  side  contain- 
ed between  tbe  main  frame  and  the  stern.  Again, 
through  Q,  the  extremity  of  the  foremost  frame,  draw 
QV  parallel  to  MN.  Or  make  PV  a  fourth  or  third 
part  of  PU,  according  as  it  is  intended  to  make  the  ship 
more  or  less  Ml  towards  the  how*  Divide  VC  similar 
to  0C;  through  these  points  draw  lines  perpendi- 
cular to  MN,  and  terminating  in  the  quadrantal  areh  t 
Transfer  these  lines  to  the  corresponding  timbers  in  tbe 
fore  part,  and  a  curve  drawn  through  the  extreme  points 
will  limit  that  part  of  the  ship^s  side  contained  between 
P  and  Q«  Continue  the  curve  to  the  next  timber  at 
X.  From  Q  draw  QZ  perpendicular  to  QX ;  make 
the  angle  ZNQ  equal  to  ZQN,  and  tbe  point  Z  will 
be  the  centre  of  the  arch  forming  the  bow.    Remark, 


if  it  is  proposed  that  the  breadth  of  the  sbip  at  the  frames   pt^s^ 
adjacent  to  the  main  frame  shall  be  equal  to  the  breadth      avy 
at  tbe  main  frame  \  in  this  case,  the  centres  of  the  qua-  ^fskkm 
drantal  arches  will  be  at  the  points  of  intersection  of  "  *^ 
these  frames  with  the  line  MN;  namely,  at  (A)  and 
( I  )•     Also,  if  the  heigiit  of  the  ship  at  the  frames  (A) 
and  ( i)  is  to  be  the  same  as  at  dead  flat,  tbe  qnadraDtal 
arches  in  fig.  3.  are  to  be  described  from  the  prints  of 
intersection  of  these  frames  with  the  line  £!«. 

Tiiese  rules,  it  is  evident,  are  variable  at  pleaaore ; 
and  any  person  acquainted  trith  the  first  principles  of 
mathematics  may  apply  calculation  to  find  the  radii  of 
the  seveml  sweeps. 

Prob.  V.  To  describe  the  main  frame  or  dead  flat,  otrkt 

This  frame  is  that  which  contains  tbe  grenteat  space, ibip  in 
and  the  particular  form  of  each  of  the  other  frames  d»> 
pends  very  much  on  it.  If  the  ship  is  intended  to  carry 
a  great  burden  in  proportion  to  her  principal  dimensions, 
this  frame  is  made  very  full ;  but  if  she  is  intended  to 
sail  fast,  it  is  usually  made  sharp.  Hence  arises  diver- 
sity of  opinions  respecting  its  form  $  each  constructor 
using  that  which  to  him  appears  preferable.  In  order 
to  save  repetition,  it  is  judged  proper  to  explain  oe^ 
tain  operations  which  necessarily  enter  into  all  tbe  dif- 
ferent methods  of  constracting  this  frame.  ^ 

In  the  plane  of  the  upper  side  of  the  keel  produced,  Gcack 
draw  the  line  AB  (fig.  5.)  equal  to  the  proposed  breadth  P^*"^^ 
of  the  ship ;  bisect  AB  in  C,  and  draw  AD,  CE,  ttni^^ 
BF,  perpendicular  to  AB.     Then,  since  the  two  sides  f^.;, 
of  a  ship  are  similar,  it  is  therefore  thought  sufficient 
to  describe  the  half  of  each  frame  between  the  main 
frame  and  the  stem  00  one  side  of  the  middle  line  CE, 
and  the  half  of  each  of  those  before  the  main  frame  oa 
the  other  side  of  it.     The  first  half  is  called  the  after- 
hofly^  and  the  other  the  fire-Mt^.    The  after-body  is 
commonly  described  on  tbe  left  side  of  the  middle  line ; 
and  the  fore-body  on  the  right  side  of  it :  hence  tbe  line 
AD  is  called  the  Me  line  of  the  after  body,  and  BF 
the  side  line  of  ihtfore  body.  Make  AD  and  BF  each 
equal  to  tbe  height  of  the  ship  at  the  main  frame. 
Make  AG,  BG,  and  AH,  BH,  equal  to  the  lower  and 
upper  heights  of  breadth  respectively,  taken  from  tbe 
sheer  plan.     Let  II  be  the  load  water  line,  or  line  of 
floatation  when  tbe  ship  is  loaded,  and  KK  the  height 
of  the  rising  line  of  the  floor  at  this  frame.   Make  CN| 
CO,  each  equal  to  half  the  length  of  the  floor  timber, 
and  N,  O,  will  be  the  heads  of  the  floor  timber,  through 
which  draw  perpendiculars  to  AB.     Make  C  as,  £  m, 
each  equal  to  half  the  thickness  of  the  stempost,  and 
C  n,  £  »,  equal  to  half  the  thicknesa  of  the  stem,  and 
join  mm^nn. 

Method  I.  Ofde$erilnng  a  mamJrame.^^Trom  tbe 
centre  o  (fig.  5.),  in  the  lower  breadth  line,  describe 
the  lower  breadth  sweep  G  e  ;  make  N  b  equal  to  the 
proposed  radius  of  the  floor  sweep,  and  from  the  centre 
i  describe  the  floor  sweep  Nyi  Let  the  radios  of  the 
reconciling  sweep  be  A  ^,  equal  to  about  the  half  of 
AC  ;  then  make  A  h  equal  to  N  &,  and  A  m  equal  to 
G  a.  Now  from  the  centre  a,  with  an  extent  equal  to 
g  m,  describe  an  arch,  and  from  the  centre  &,  with  the 
extent  g  A,  describe  an  arch  intersecting  the  ibi 
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r,  which  will  be  the  centre  of  the  reconciling  sweep  ejl 
Join  N  01  by  an  inverted  curve,  t*ie  centre  of  which  may 
be  in  the  line  6  N  produced  downwards ;  or  it  may  be 
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r^imi*  joaned  by  two  curves,  or  by  a  straight  line  if  tbeie  ia 
imry  little  rising ;  and  hence  the  lowjer  part  of  the  main  frame 
oblewt.  jfHi  \^  described^ 

'•  In  order  to  form  the  top  timber^  make  F  k  equal  to 

soch  part  of  the  half  breadth,  agreeable  to  the  proposed 
ronnd  of  the  side,  as  one-seventh  ;  join  H  k^  and  make 
k  i  eqaal  to  about  two-thirds  of  U  k.:  make  the  ancle 
lit  I  equal  to  t  H  /;  and  from  the  centre  /  at  the  dis- 
tance /H  describe  the  arch  H  f  ;  and  from  the  centre  o, 
the  intersection  of  /t,  and  k  F  produced,  describe  the 
afch  ikf  and  the  top  timber  will  be  formed. 

IL  To  describe  a  matnjrame  of  an  intermediate  ctt- 
pacO^f  thmi  w,  neither  too  fiat  nor  too  jAar/y,-^Djvide  the 
,  6.  line  AX  (fig*  6.),  which  limits  the  head  of  the  floor 
timber,  into  three  equal  parts  \  and  make  a  b,  equal  to 
one  of  them.  Divide  the  line  d  B,  the  perpendicular 
distance  between  the  load  water  line  and  the  plane  of 
the  upper  side  of  the  keel,  into  seven  equal  parts  \  and 
set  off  one  of  these  parts  from  d  to  e,  and  from  c  to  m. 
Let  GH  be  the  lower  deck,  join  G  m^  and  produce  it 
to  q.  Draw  the  straight  line  V  a,  bisect  it  in  n,  and 
from  the  points  n^  a,  describe  arches  with  the  radius  G  q 
intersecting  each  other  in  P,  which  will  be  the  centre 
of  the  arch  n  a.  The  centre  of  the  arch  V  » is  found  by 
describing  arches  downwards  with  the  same  radius. 

With  an  extent  equal  to  once  and  a  half  of  B  e^  de- 
scribe  arches- from  the. points  &, «,  intersecting  each  other 
in  A,  and  fnyn  this  point  as  a  centre  describe  the  arch 
e  bi  make  a  I  equal  to  ^  m,  and  join  A f»,  A  /•  Then, 
in  order  to  reconcile  two  arches  so  as  to  make  a  fair 
curve,  the  centres  of  these  arches  and  of  the  points  of 
contact  must  be  in  the  same  straight  line.  Hence  the. 
point  k  will  be  the  centre  of  the  arch  d  m,  and  o  the 
centre  of  the  arch  a  L  The  arch  /ni  is  described  from, 
the  centre.  A. 

Tb  form  the  top  timber,  set  back  the  tenth  part  of 
the  half  breadth  from  K  to  S  upon  the  line  of  the  se- 
cond deck  'j  then  with  a&  extent  equal  to  two-thirds  of 
the  whole  bteadtb  describe  an  arch  through  the  points 
B  and  H,  the  upper  height  of  breadth.  Again,  make. 
Mi  equfld  tothefifrh  part  of  the  half  breadth ;  describe 
an  arch  of  a  circle  through  the  points  S  and  T,  taking 
the  diagonal  GB  fer  the  radios*  As  this  arch  is  in- 
verted in  respect  of  the  arch  f/  S,  the  centre  will  be 
without  the  figure.  Hence  one-half  of  the  main  frame 
is  formed,  and  the  othes  half  is  described  by  similar  ope* 
rations. 

Remark*  This  firame  may  be  made  more  or  less  full 
by  altering  the  several  radii. 

III.  2b  describe  a  main  frame  of  a  circular  farm*^^^ 
?lat«  ^^  ^^  several  lii^s  be  drawn  as  before :  Then  make 
;luK?i.  O  a  (fig,  7.)  equal  to  the  half  breadth  G  a,  and  frtmi 
g-  7*     the  centre  a^  with  the  radios  G  a^  describe  tlie  arch 

^  G  c  O.  Let  (/  be  the  bead  of  the  floor-timber,  and 
d»  the  risings  Assume  the  point  f  in  the  arch,  ac- 
cording to  the  proposed  round  of  the  second  futtock,  and 
describe  the  arch  df;  the  centre  of  which  may  he  found 
as  in  the  former  method  :  from  the  centre  a,  with  the 
distance  a  c/,  describe  the  arch  dcO\  make  </r equal  to 
one-third  of  d  O,  and  the  angle  dc  h  equal  to  c  dh^  and 
from  the  centre  h  describe  the  arch  d  c.  The  inverted 
arch  c  O  may  be  described  as  before. 

IV,  To  describe  a  very  Juil  main  Jrame^-^lM  tlie 
iFerlical  and  hoiizoiital  lines  be  drawn  as  before :  let  &, 

0«        fig.  8.  be  the  flooc^head,  and  b  x  the  rising.  Divide  G  c 
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into  two  equal  parts  in  the  point  cf,  and  upon  c  d  de-   Prelimi- 
scribe  t^e  square  dbac^in  which  inscribe  the  quadrant     nary 
dea.  Divide  the  line  6  i/  into  any  number  of  equal  parts  .^"*^^'"^, 
in  the  points  O,  N,  M,  L,  and  draw  the  lines  L  wi,  Me,       "^  " 
N  It,  O  6,  perpendicular  to  db»    Divide  the  line  G  C, 
the  depth  of  the  hold,  the  risinff  being  deducted,  into 
the  same  number  of  equal  parts  m  the  points  £,  F,  I,  K, 
and  make  the  lines  £  /i,  F  jf,  I  r,  K  «,  in  the  frame, 
equal  to  the  lines  O  6,  N  fi,  M  e,  Lm,  in  the  square^ 
each  to  each  respectively  y  and  through  the  points  G,  p^ 
ff,  r,  «,  6,  describe  a  curve.   The  remaining  part  of  th& 
fnune  may  be  described  by  the  preceding  methods, 

V.  To  describe  the  meinjrame  of  a  ship  intended  to 
be  a  fast  saHer^^Tht  principal  lines  being  drawn  as  be- 
fore, let  the  length  of  the  floor  timber  be  equal  to  half 
the  breadth  of  the  ship,  and  the  rising  one-fifth  or  one- 
sixth  of  the  whole  length  of  the  floor-timber,  which  lay. 

off  from  X  to  £,  fig,  9.  Through  the  point  £  draw  tbe^g*  9* 
line  T«  perpendicular  to  GC,  and  ^£  perpendicular  to 
AG.  Join  T  </,  which  bisect  in  B,  and  draw  BF  per- 
pendicular thereto  J  and  meeting  CG  produced  in  F, 
firom  the  centre  F,  at  the  distance  Fl\  describe  the  8e« 
micircle  T  d  D.  Divide  GT  into  any  number  of  parts, 
VW,  &c  and  bisect  the  intervals  DV,  DVV,  &c.  in 
the  points  X,  Z^  &c ;  then,  from  the  centre  X,  with 
the  extent  XV,  describe  the  semicircle  D  6  V,  intersec- 
ting AG  in  &•  Let  VP  be  drawn  perpendicular  to 
GT,  and  b  P  perpendicular  to  AG,  and  the  point  of  in- 
tersection P  will  be  one  point  through  which  the  curve 
is  to  pass.  In  like  manner  proceed  for  the  others,  and 
a  curve  drawn  through  all  the  points  of  intersection  will 
be  part  of  the  curve  of  the  main  frame.  The  remain- 
ing part  of  the  curve  from  £  to  Y  will  be  composed  o^ 
two  arches,  the  one  to  reconcile  with  the  former  part  of  - 
the  curve  at  £,  and  the  other  to  pass  through  the  point 
Y,  the  centre  of  which  may  be  found  by  any  of  the  pre- 
ceding methods.  In  order  to  find  the  centre  of  that 
which  joins  with  the  curve  at  £,  make  TB  equal  to  the 
half  of  GD,  and  join  EB,  in  which  a  proper  centre  for 
this  arch  may  be  easily  fouadt 

The  portion  G  &  £  of  the  curve  is  a  parabola,  whose 
vertex  is  G  and  parameter  GD. 

For  GD  :  G  &  ::  G  &  :  GV  by  construction. 

Hence  DG  x  GVsG  &*,  which  is  tlie  equation  for 
a.  parabola. 

VI.  To  describe  a  mainframe  of  a  middling  capacir 
fy,---Let  the  length  of  the  floor- timber  be  equal  to  one* 

mlf  of  the  breadth  of  the  ship.  Make  O  d^  fig,  10.  pig»  i^ 
equal  to  one-fourth  of  the  length  of  the  floor-timber,  and 
draw  the  perpendicular  d  c  jsqual  to  the  rising,  and  di- 
vide it  into  two  equal  parts  in  the  point  e*  Describe 
an  arch  through  e^  and  the  extremity  a  of  the  floor-tim- 
ber, the  radius  being  equal  to  the  haif  breadth,  or  more 
or  less  according  to  the. proposed  round  of  the  floor-head. 
Then  with  the  radius  O  /,  half  the  length  of  tbe  floor- 
timber,  describe  the  arch  e  Y, 

Draw  /  m.  perpendicular  to  O A :  bisect  A  n  in  /?,  and 
draw  the  perpendicular  p  q.  From  the  middle  of  A  p 
draw  th<^  perpendicular  r  «,  and  from  the  middle  of  A  r 
draw  the  perpendicular  t  u.  Make  n  »,  />  g^  each  equal 
to  /  ft :  make  the  distances /?  y,  r  A,  each  equal  to  a  g>* 
r  F,  <  £,  each  equal  ioab;  and  t  x  equal  to  a  £.  Then 
a  curve  drawn  through  tbe  points  a,  is,y,  F,  x^  T,  will 
focm^  the  under  pajrt  of  the  midship  frame. 

We  shall  finish  these  methods  of  desctibia^t.b.^'Qas^^ 
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Prelimi-    frame  of  a  sliip  with  the  foUowing  remark  from  M.  Vml 
nary      du  Clairbois  *.    "  It  seemA  (says  he)  that  they  have  af- 
Problems,  fected  to  avoid  straight  lines  in  naval  architecture ;  yet, 
*  Archiicc  K^^^^^^^ically  speaking,  it  appears  that  a  main  frame 
iure  Na-     iormed  of  straight  lines  will  have  both  the  advantage 
vaU,^2i.  and  simplicity  over  others.'^     To  illustrate  this,  draw 
the  straight  line  MN  (fi^.  9.)  in  such  a  manner  thnt 
the  mixtilineal  space  Ma/  may  be  equal  to  the  niix- 
^lineal  space  DNY.     Hence  the  capacity  of  the  main 
frame  formed  by  the  straight  lines  MN,  NY  will  be 
equal  to  that  of  the  frame  formed  by  the  corve  M  a 
DY )  and  the  frame  formed  by  the  straight  lines  will 
for  the  most  part  be  always  more  susceptible  of  receiving 
Tra^e  de    ^  |)q^  that  will  easily  divide  the  fluid.     It  is  also  evi- 
^T!ZL^  dent,  that  the  cargo  or  bailast,  being  lower  in  the  frame 
formed  of  straight  lines  than  in  the  other,  it  will  there- 
fore be  more  advantageously  placed,  and  will  enable  the 
ship  to  carry  more  sail  (c);  so  that  having  a  bow  equal- 
ly well  or  better  formed,  she  will  sail  faster. 

Prob.  VI.  To  describe  a  stem  having  a  square  tuck. 
Let  AB  (fig.  II.)  be  the  middle  Hoe  of  the  post, 
and  let  CD  be  drawn  parallel  thereto  at  a  distance  equal 
t-o  half  the  thickness  of  the  post«  Make  C£  equal  to 
the  height  of  the  lower  part  of  the  fashion-piece  above 
the  keel :  make  CT  equal  to  the  height  of  the  extre- 
mity G  of  tlie  transom  above  the  plane  of  the  keel  pro- 
duced, and  CH  equal  to  the  height  of  the  transom  on 
the  post,  HT  being  equal  to  above  one-ninth  or  one- 
tenth  of  GT,  and  describe  the  arch  GH,  the  centre  of 
which  will  he  in  BA  produced  :  make  EK  -equal  to 
five  twelfths  of  ET  ;  through  K  draw  KL  perpendicu- 
lar to  CD^  and  equal  to  EK  \  and  with  an  extent  equal 
to  £L  describe  the  arch  £L.  Make  G[  equal  to  the 
Iialf  of  ET,  and  from  the  centre  I  describe  the  arch 
GM,  and  draw  the  reconciling  curve  ML. — Let  the 
curve  of  the  fashion-piece  be  produced  upwards  to  the 
point  representing  the  upper  height  of  breadth  as  at  O. 
Xfake  ON  equal  to  the  height  of  the  top-timber,  and 
BN  equal  to  the  half  breadth  at  that  place,  and  join 
ON.  Through  N  and  the  upper  part  of  the  counter, 
let  arches  be  described  parallel  to  GH.  The  tafferel, 
windows,  and  remaining  part  of  the  stern,  may  be  finish- 
ed agreeable  to  the  faucy  of  the  artist. 

In  fig.  1 2.  the  projection  of  the  stem  on  the  plane  of 
elevation  is  laid  down,  the  method  of  doing  which  is 
obvious  from  inspection. 

If  the  transom  is  to  round  aft,  then  since  tlie  fashion- 
pieces  are  always  sided  straight,  their  planes  will  inter- 
sect the  sheer  and  fioor  planes  in  a  straight  line.  Let 
.  ^ S  (^R*  '4*)  ^  the  intersection  of  the  plane  of  the  fa* 
sliion -piece  with  the  floor  plane.  From  the  pointy  draw 
^W  jierpendicular  to^M:  makey  A:  equal  to  the  height 
of  the  tuck,  and  W  k  being  joined  will  be  the  intersec- 
tion of  the  plane  of  the  fashion-piece  with  the  sheer 
plane.  Let  the  water  lines  in  the  sheer  plane  produced 
meet  the  line  k  W  in  the  points  a,  s,  /i,  and  draw  the  per- 
pendiculars aa^  ss^  hh.  From  the  points  (?,  j,  h  (fig.  14). 
draw  lines  parallel  to  G^  to  intersect  each  correspond- 
ing water  line  in  the  floor  plane  in  the  points  3,  2,  i. 


«g.  XX. 


Plate 

CCCcix.YXVil. 


From  the  points  G,  3,  2,  T,  in   the  floor- plane  draw 
lines  perpendicular  to  »-  M,  intersection  the  water  lioes     mty 
(fii^.  13.)  in  the  points  G,  3,  2,  i  j  and  tfaroQ|^i  these  •*«>*>*«» 
points  descrihe  the  curve  G  3  2  l  A-;   and    \VG  3  2,        ^  ^ 
I  A:  will  he  the  projection  of  the  plane   of  the  fasbioo- 
picce  on  the  RJieer  plane.     Through  the  points  G,  3,  2, 
I  (ficr.  13O  draw  the  lines  GF,  3  A,   28,    i  li,  per-f^3''> 
penrlicular  to  \V  A:  /  and  make  the  lines  WF,  a  A,  ^  S, 
h  H,  equal  to  the  lines  /»•  G,  £73,  «  2,   hi  (fig.  14.)  re- 
spectively, and  WFWSlI  k  will  be  the  true  form  of  the 
plane  of  the  aft  side  of  the  fashion -piece.      AVfaeD  it  ia 
in  its  proper  position,  the  line  "W  F  wiii  be  in  ibe  same 
plane  with  the  sheer  line ;  the  line  a  A  in   the  same 
plane  with  the  water  line  03;  the  line  «  S  in  the  same 
plane  with  the  water  line  #  2  }  and  the  line  A  U  in  the 
same^  plane  with  (he~water  line  h  1.     If  linen  be  drawn 
from  the  several  points  of  intersection  of  I  be  ^mler  lines 
with  the  rabbet  of  the  port  (fig.  13*)*  perpendicular  to 
g  M,  and  curved  lines  being  drawn  fi-oni  tbese  pointa  te 
G,  3,  2,  I   (fig.  14.)  n^spectively,  will  give  tbe  fomf-^t^ 
and  dimenMions  of  tlie  tuck  at  the  severml  waiter  lines. 

Prob.  VIL  To  bevel  the  fashion -piece  of  a  square 
tuck  by  water- lines. 

As  the  fashion-piece  both  rakes  and  cants,  tbe  planes 
of  the  watcr-linei)  will  therefore  intersect  it  bigber  on 
the  aft  than  qn  the  fore-side;  hut  before  tbe  heights  on 
the  fore-side  can  he  found,  the  breadth  of  tbe  timber 
must  be  determined  \  which  let  he  6  fi  (fig.  15).  Ilien, 
as  it  cants,  the  breadth  in  the  direction  of  the  water- 
line  will  exceed  the  true  breadth.  In  order  to  find  the 
true  bread th,  form  the  aft-side  of  the  fa«ibion- piece  as  di* 
rected  in  the  last  problem. 

Let  t  5  (fig.  13.)  be  the  aft  side  of  tbe  rabbet  on  tbef-.i^ 
outiiide  of  the  post,  WM  the  common  section  of  tbe  pl^w 
of  the  fashion-piece  and  the  sheer-plan.  Before  tbia  last 
line  can  be  determined,  the  several  water-lines  z,  2,  3, 
4,  and  5,  must  be  drawn  parallel  to  the  keel,  wbicli  may 
represent  so  many  transoms.— -Let  these  water-lines  be 
formed  and  ended  at  the  aft-side  of  tbe  rabbet,  as  in 
fig.  1 4.  where  the  rounds  aft  of  the  several  transoms  aie 
described,  limiting  the  curvet  of  the  water-lines.  Now 
the  line  \VM  must  rake  so  as  to  leave  room  for  half  the 
thickness  of  the  post,  at  the  tuck  :  in  order  to  which, 
produce  W^  to  r;  make  rg  half  the  thickness  of  tbe 
post ;  through  r  draw  a  line  parallel  to  ^  M  to  intersect 
gOtinhi  then  with  the  radius  r  6,  from  x  the  point  of 
the  tuck  as  a  centre,  describe  an  arch,  and  draw  the  line 
WM  just  to  touch  the  back  of  that  arch. 

The  line  WM  being  drawn,  let  any  point  A:  in  it  be 
assumed  at  pleasure  :  from  k  draw  ky  perpendicular  to 
g-M:  through  y  draw  y/*  (fig.  14.)  parallel  to^G,  in* 
tersecting  the  line  M  /^ drawn  perpendicular  to  ^  M  in 
the  point  f»  From  M  draw  M  t  perpendicular  to  yf^ 
and  from  y  draw  y  n  perpendicular  to  WAI  (fig.  13.). 
Make  M  n  (fig.  15.)  equal  to  M  i  (fig.  14.)  ;  (hen  MI 
(fig.  15.)  being  equal  toy  A-  (fig.  13.),  join  mi,  and 
the  angle  i  »  M  will  be  the  bevelling  to  the  horizontal 
plane.  Again,  make  Ma,  M/'(fig.  15.)  respectively 
equal  to  y  n  (fig.  13.)  and  My(fig.  14.),  and  join  ^f; 

and 


(c)  It  is  not  a  general  rule,  that  lowering  the  cargo  of  a  ship  augments  her  stability.  This  is  demonstrated  by 
the  Chevalier  de  Borda,  in  a  work  published  by  M.  de  Goimpy  upon  this  subject.  See  alio  L* Architecture Navaic 
par  iU.  Vial  du  Chirboisy  p.  2J. 
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relimi-   tod  tbe  angle  M  v&f  will  be  the  bcvellia^  -to  the  aheer- 


nary 


plane. 

Tbe  beveUiog  being  now  found,  ditiw  the  line  a  A 
(fig.  i5«)  parallel  to  ss  i>,  a»or  ^  f>  being  the  scantling 
of  the  timber.  Then  o  i9  if  ill  be  tbe  breadth  of  the 
timber  on  the  honLontal  plane^  and  %e\\»  breadth  on 
the  sheer-plane,  and  a  c  what  is  within  a  square. 

•Now  as  the  lines  ^  G,  a  3,  «  2,  /«  i,  yu  represent 
the  ad-side  of  the  fashion  piece  on  the  horizontal  plane 
(fig.  14),  dotted  lines  may  be  drawn  parallel  to  ihem 
to  represent  the  fore-side,  making  n  x  (Bg.  1 5.)  the  per- 
pendicular distance  between  the  lines  represeatiog  fore 
and  ah  sides  of  the  fashion-piece*  By  these  lines  form 
the  fore-side  of  the  fashion-piece  in  the  same  manner  as 
the  aft-side  was  formed.  The  water-lines  on  the  fore- 
side  of  the  plane  of  the  fashion -piece  must,  however,  be 
first  drawn  in  fig.  13.  thus  :  Draw  the  lines  e  6,  'c  d  pa« 
rallel  to  WM,  and  whose  perpendicular  distances  there- 
from may  be  equal  to  a  c  and  s  e  {hg*  i  g.)  respective- 
\j.  Draw  a  line  parallel  to  a  A  through  the  point 
where  the  line  c  d  intersects  the  fifth  water-line.  Draw 
a  line  parallel  to  a  A  through  the  point  where  tbe 
fourth  water-line  intersects  tbe  line  c  df  in  like  manner 
proceed  with  the  other  water-lines.  The  fore-side  of 
the  fash  ion- piece  is  now  to  be  described  by  means  of 
these  new  water^ines,  observing  that  the  distances  in 
the  floor  plane  must  beset  off  from  tbe  line«&,  and  not 
from  WM ,  as  in  the  former  case  ^  and  a  curve  describ" 
ed  through  the  points  5,  3,  2,  i,  where  these  distances 
reach  to,  will  represent  the  fore-sideof  the  fashion-piece. 

The  nearest  distance  between  the  points  5«  3,  2,  r, 
and  the  aft-side  of  the  fashion-piece  is  what  the  bevelling 
is  beyond  the  square  when  both  stock  and  tongue  of 
the  bevel  are  perpendicular  to  the  timber.  Make  M  p 
(fig.  16.)  equal  to  the  breadth  of  the  timber,  and  M  5 
•  equal  to  the  perpendicnlar  distance  of  the  point  5 
(fig.  13.)  from  the  aft-side  of  the  fashion-piece,  and 
join  5/7.  In  like  manner  proceed  with  the  others,  and 
the  bevellings  at  these  parts  will  be  obtained  ^  but,  in 
order  to  avoid  confusion,  the  perpendiculars  4,  3,  2, 
(fig.  13.),  instead  of  bein^  laid  off  from  M  (fig.  16.)^ 
were  set  off  from  points  as  far  below  Mas  tbe  oth^r  ex- 
tremities of  the  lines  drawn  from  these  points  are  below 
the  point  p> 

Prob.  VIII.  To  describe  tbe  trm&soas  of  a  round 
poop. 

Tbe  transoms  are  fastened  to  the  stem-post  in  tbe 
same  manner  that  the  ioor-timbers  are  fastened  to  the 
keel,  and  have  a  rising  called  iUeJl^ht  similar  to  the  ri- 
sing of  tbe  ioor-timbers.  The  upper  transom  is  called 
the  wMg  transom,  the  next  the  deck  transom,  and  the 
t>thers  tbe  Jirs^  second,  and  /Am/ transoms  in  order.  The 
wing  transom  bas  a  round  aft  and  a  round  up:  the  round 
up  of  the  deck  transom  is  the  same  as  that  of  the  beams* 

The  fashion-piece  of  a  square  tuck  most  be  first  de- 
•scribed,  together  with  the  three  adjacent  frames,  by  the 
method  to  be  explained.  The  part  of  tbe  stem  above 
the  wing  transom  is  to  be  described  in  the  same  manner 
as  before,  and  may  therefore  be  omitted  in  this  place. 
T1ie  part  below  tbe  keel  of  tbe  fashion-piece  is  also  die 
same  in  both  cases.  Let  fig.  17.  represent  the  fashiou- 
j^^*^^  piece  of  a  square  tuck,  and  the  three  adjoining  frames/ 
l  17.  Divide  the  interval  AB  into  four  equal  parts  in  tl&e 
joints  Cy  D,  £,  and  draw  the  perpendicoUrs  AF,  CG, 
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DH,  £1,  and  BK  :  these  will  be  portions  of  water  linei    Prelimi- 
answeriofr  to  the  several  transoms.  nary 
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Let  these  water-lines  be  described  on  the  floor- plan  rtobiemg.^ 
(fig.  18.),  in  which  ABC  represents  the  wing  tran- ».  jj^ 
som.  Describe  the  arch  6  C  to  reconcile  the  curves 
A  b  and  C£.  Let  LFG  be  the  water-line  answering 
to  the  lower  part  of  the  fashion-piece,  the  distance  be- 
tween the  points  L  and  A  being  equal  to  the  excesa 
of  the  projection  of  the  point  A  beyond  that  of  B 
(fig.  20.)*  Draw  CK  (fig.  18.)  perpendicular  to  AM^ 
and  make  the  angle  KCM  equal  to  about  25  degrees, 
and  CN  will  be  the  projection  of  the  fashion- piece  on 
the  floor-plane.  Make  AB  (fig.  19.)  equal  to  AB  ^i„  ^^ 
j(fig.  17.).  Divide  it  into  four  equal  parts,  and  draw 
the  perpendiculars  AF,  CH,  DI,  EK,  and  BG.  Make 
AF  equal  to  CM,  and  BG  equal  to  MN,  and  draw  tbo 
curve  FHIKG,  having  a  less  curvature  than  the  fa^ 
shion-piece  of  the  square  tuck  s  cp  g  n.  Make  MO, 
MP,  MQ,  equal  to  CH,  DI,  and  £K  respectively. 
Divide  AL  (fig.  18.)  into  four  equal  parts,  and  to 
these  points  of  division  draw  curves  through  the  points 
O,  P,  Q,  so  as  to  partake  partly  of  tbe  curvature  of 
A  b  CEand  partly  of  that  of  LNF,  but  most  of  the 
curvature  of  that  to  which  the  proposed  curve  is  near* 
est  \  and  hence  the  form  of  the  several  transoms  will  bo 
•obtained. 

In  order  to  represent  the  curve  of  the  fashion-piece 
on  the  plane  of  projection,  make  the  lines  AF,  CG, 
DH,  £1,  and  BK,  (Bg.  17.)  respectively  equal  to  the 
perpendicular  distance  of  the  points  C,  O,  P,  Q,  and  N. 
From  the  line  AN  (fig.  18.),  and  tlirou|;ti  the  extremi- 
ties of  these  lines,  draw  the  curve  FGHIK. 

It  remains  to  lay  down  the  projection  of  the  fashion- 
piece  on  the  plane  of  elevation.  In  order  to  which,  di- 
vide the  line  AB,  fig.  20.  (equal  to  AB  fig.  17,)  into  Fig.  aoi' 
four  equal  parts,  and  through  tbe  points  of  division 
draw  the  perpendiculars  AF,  CG,  DH,  EI,  and  BK  ; 
make  AF  (fig.  20.)  equal  to  the  perpendicular  distance 
of  the  point  C  from  the.line  BL  (fig.  1 8.).  In  like  man- 
ner make  the  lines  CG,  DH,  £1,  and  BK  (fig.  20.)  re- 
spectively equal  to  the  perpendicular  distances  of  the 
points  O,  P,  Q,  and  N,  from  the  line  BL  (fig.  18.)  ; 
and  a  curve  drawn  through  these  points  will  be  the  pro- 
jection of  the  fasbion^piece  on  the  plane  of  elevation. 

Prob.  IX.  To  describe  the  intermediate  frames  in 
the  after  body. 

For  tbb  purpose  the  midship  and  stem  frames  must 
be  drawn  in  the  plane  of  projection.  As  the  main  frame 
contains  tbe  greatest  capacity,  and  tbe  stem  frame  is 
that  having  the  least,  it  hence  follows  that  the  form  and 
dimensions  of  the  internediate  firames  will  be  between 
these  \  each  firame,  however,  partaking  most  of  the/orm 
of  that  to  which  it  is  nearest* 

Let  ACD£  (fig.  2i«)  be  the  main  frame  on  the  Fig.  2^ 
plane  of  projection,  and  FGH  the  stern  frame ;  and  let 
there  be  any  convenient  number  of  intermediate  frames, 
«s  nine.  Draw  the  floor  ribband  CF^  and  the  breadth 
ribband  GD.  Divide  the  corves  CD,  ^FG,  each  into 
the  same  number  of  equal  parts,  as  three,  in  the  points 
K,  M  ^  L,  N)  and  draw  the  second  and  third  ribbands 
KL,  MN.  In  order  to  divide  these  ribbands  so  as  to 
form  fair  curves  in  different  sections,  various  methods 
have  been  proposed.  One  of  the  best  of  these,  being 
that  which  is  chiefly  employed  by  the  French  construc- 
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Prelhni.    tors/  is  ^y  itteai^S'bf'iai  eqaiktdnJ triangle,  i«hich  if  con- 
structed aa  foUotys* 

D^aw  the  line  ME  (fig  23.),  limited 'ftt  M,  but  pro- 
duced towards  £ :  take  M  i  equal  to  any  convenient 
extent;  make  i,  2  equal  to  thrice  that  extent,  2,  3 
equal  to  five  times,  and  3,  4  equal  to  seven  times  Che 
aiiove  extent ;  and  continue  this  division  to  £,  alivmys 
increasing  by  two,  until  there  be  as  many  points  as  there 
are  frames,  including  the  main  and  stern  frames.  Up- 
on  ME  describe  the  equilateral  triangle  M  S£,  and  draw 
lines  from  the  vertex  S  to  each  point  of  division  *,  then 
the  line  SM  will  be  that  answering  to  the  main  frame, 
and  SE  that  corresponding  to  the  post  j  and  the  other 
lines  will  be  those  answering  to  the  iDtermediate  frames 
in  order. 

Let  fig.  23.  be  (be  projection  of  part  of  the  stem  on 
the  pUne  of  elevation,  together  with  the  eighth  and 
ninth  frames.  From  the  points  L,  N,  G,  (fig.  ai.) 
draw  the  lines  LO,  NP,  GQ,  perpendicular  to  the 
plahe  of  the  upper  edge  of  the  keel.  Make  AB  (fig. 
23.)  equal  to  AF  (fig.  21.),  and  draw  the  water  line 
BCD.  Draw  the  line  BC  (fig.  22.)  so  that  it  may  be 
parallel  to  the  base  of  the  triangle,  and  equal  to  CD 
(fig.  23.),  which  produce  indefinitely  towards  H.  Make 
BD  equal  to  BC  (fig.  2309  >uid  draw  the  dotted  line 
KD  (fig.  22.).  The  ribband  FC  (fig.  21.)  is  to  be  ap- 
plied to  the  triangle,  so  that  it  may  be  parallel  to  the 
base,  and  contained  between  the  line  MS  and  the  dot- 
ted line  SD.  Let  r/ represent  this  line;  then  transfer 
the  several  divisions  from  c/ to  the  ribband  CF  (fig.  21  Oi 
and  number  them  accordingly.  Again,  make  £F  (fig. 
23.)  equal  to  LO  (fig.  21.),  and  draw  the  water  line 
FGH  ',  make  BF  (fig.  22.)  equal  to  FG  (fig.  23.), 
and  draw  the  dotted  line  SFj  apply  the  second  ribband 
LK  to  the  triangle,  so  that  the  extremity  K  may  be 
on  the  line  SM,  and  the  other  extremity  L  on  the  dot- 
ted line  SF,  and  making  with  SM  an  angle  of  about 
62?  degrees.  Let  A:  /  be  this  line,  and  transfer  the  divi- 
sions from  it  to  the  ribband  KL.  In  like  manner  make 
IK  (fig.  23.)  equal  to  NP  (fig.  21.),  and  draw  the  wa- 
ter line  KLM.  Make  BG  (fig.  22.)  equal  to  KL  (fig. 
23.) 9  ^^^  draw  the  dotted  line  SG^  then  the  ribband 
1V1N  is  to  be  applied  to  the  triangle  in  such  a  manner 
that  its  extremities  M  and  N  may  be  upon  the  lines 
SM,  SG  respectively,  and  that  it  may  make  an  angle 
of  about  68  degrees  with  the  line  SM  j  and  the  divi- 
sions are  to  be  transferred  from  it  to  the  ribband  MN. 
The  same  process  is  to  be  followed  to  divide  the  other 
ribbands,  observing  to  apply  the  fourth  ribband  to  the 
triangle,  so  that  it  may  make  an  angle  of  86  degrees 
with  the  line  SM ;  the  fifth  ribband  to  make  an  an^le 
of  6$  degrees,  and  the  sixth  an  angle  of  60  degrees  with 
the  line  SM. 

The  quantities  of  these  angles  are,  however,  far  from 
being  precisely  fixed.  Some  constructors,  in  applying 
the  ribbands  to  the  triangle,  make  them  all  parallel  to 
its  base  )  and  others  vary  the  measures  of  these  angles 
according  to  f^tncy.  It  may  also  be  remarked,  that  a 
different  method  of  dividing  the  base  of  the  triangle  is 
used  by  some.     It  is  certainly  proper  to  try  different 


methods  $  and  that  is  ta  be  preferred  nAicb  hmttrnxm^tm  f^^i^ 
the  intended  purpose. 

Beside  the  frames  already  mentiofte^  Cbere  are  ather  Mm 
two  laid  down  by  some  oeaatruct^rsqD  the  arveral  plans, ' 
-called  balanceframe9.  The  after  balatice  hmane  is  placed 
at  one  fonitb  of  the  length  af  the  tbtp  before  the  itero- 
post*,  and  the  other,  commonly caHed  the  i9»fjrawu^  at 
one  fourth  of  the  ship's  length  ait  of  a  perpeodtciilar  to 
the  keel  from  the  rabbet  of  the  stem.  Ijet  the  doMcd 
line  at  X,  between  tbe  fifth  and  aixtfa  feanea,  (fig.  23.) 
be  the  place  of  the  after  balance  fraoie  in  the  plane  of 
elevation.  Then,  in  order  to  lay  down  thia  firmme  in  the 
plane  of  projection,  its  repreientation  moat  he  previoaaly 
drawn  in  the  triangle.  To  accoropliah  thi*,  drmw  the 
line  8V  (fig.  22.)  so  that  tbe  interval  5  V  nay  have  the 
tame  ratio  to  5  6  (fig.  22  )  that  5X  has  to  5  6  (fig. 
23.)  (d).  Then  the  several  points  in  the  riUHiods  in 
the  plane  af  projection  answering  to  thia  ffmae  aie  to 
be  found  by  means  of  the  triangle  in  the 
as  before. 

The  loof  frame  is  nearly  of  the  ntme 
the  after  balance  frame,  or  rather  of  a  little  greater  ca- 
pacity, in  order  that  the  centre  of  gravity  af  that  part 
of  the  ship  may  be  nearly  in  the  phwe  of  the  midship 
frame.  Hence  the  loof  frame  may  be  eaaSly  drawn  ia 
the  plane  of  projection,  and  hence  also  the  other  frames 
in  the  fore  body  may  be  readily  described. 

Phob.  X.  To  describe  the  fmnies  in  the  fore  body. 

Draw  the  middle  line  of  the  stem  AB  (fi^*  24.)»F^:f 
make  AC,  BD  each  equal  to  half  the  thickaeaa  of  the 
stem,  and  draw  tbe  line  CD  \  describe  alao  one  half  of 
the  main  frame  CKFGHI.     Let  e£,/F,^G,  i(H,  be 
water  lines  at  the  heights  of  the  ribbanda  on  tbe  main 
frame ;  also  let  o  be  tbe  termination  of  the  floor  ribband, 
and  h  that  of  the  breadth  ribband  on  the  atom.    I>ivide 
the  interval  a  h  into  three  equal  parts  in  tbe  poiota  r,  </, 
and  draw  the  ribbands  a  E,  c  F,  i/G,  and  h  H.     Make 
^ufK^K  hm  {^%.  24.)  equal  to  et\fk^  gl,  km 
(fig.  21.)  respectively,  and  dmw  tbe  curve  Cikim^ 
which  will  be  the  projection  af  the  loof  frame.  Or  since 
h  is  necessary  that  the  capacity  of  the  loof  frame  should 
be  a  little  greater  than  that  of  tbe  after  balaooe  frame,' 
each  of  the  above  lines  may  be  increased  by  a  propor- 
tional part  of  itself,  as  one  tenth,  or  one  twentieth,  as 
may  be  judged  proper. 

Construct  the  triangle  (fig.  25.)  in  the  same  manner  Fi^^ 
as  fig.  22,  only  observing,  that  as  there  areiewer  frames 
in  the  fore  than  in  the  afler  body,  its  base  will  therefore 
be  divided  into  fewer  parts.  Let  there  be  eight  frames 
in  the  fore  body,  then  there  will  he  eight  divisions  ia 
the  base  of  the  triangle  beside  the  extremes. 

Let  fig.  26.  represent  the  stem  and  part  of  the  fofe- 
body  in  the  plane  of  elevation,  and  let  O  be  the  place 
of  the  loof  frame.  Divide  the  interval  4,  5  (fig.  25.) 
so  that  4,  5  may  be  to  4  Z  as  4,  5  to  4,  o  (fig.  26. )« 
and  draw  the  dotted  line  SZ,  which  will  be  the  line  de» 
noting  the  loof  frame  in  the  triangle. 

Draw  the  lines  AB,  CD,  £F,  GH  (fig.  26.)  pand*ns.:i 
lei  to  the  keel,  and  whose  perpendicular  diatances  there- 
from may  be  equal  to  C  a,  C  r,  C  </,  C  ^,  (fig.  24.)  the 

intersections 


(D)  It  is  evident,  from  the  method  used  to  divide  the  base  of  the  triangle,  that  this  proportion  does  not  agree 
exactly  with  the  construction }  tbe  difference,  however,  being  ssmall,  is  therefore  neglected  in  practice. 


SHI  P-B  U  I  L  B  I  N  G. 


^i 


FrrliirJ.    intersections  of  these  lines  with  the  rabbet  of  the  stem* 
nary      namely,  the  points  I,  K,  L,  M  will  be  the  points  of 
Problem*,  termination  of  the  several  ribbands  on  the  stem  in  the 
*'       plane  of  ele^i;ation.     Divide  8  A  (fig.  25.)  so  that  8B, 
8  C,  8  D,  and  8  £,  may  be  respectively  equal  to  BI, 
DK,  FL,  and  HM  (fig.  26.)*  and  ^raw  the  dotted 
lines  Sn,  SC,  SD,  SE  (fig.  25.).     Apply  the  edge  of 
A  slip  of  card  to  the  first  ribband  (fig.  24.)«  mi^  mark 
thereon  the  extremities  of  the  ribband  <!,  £,  and  also  >- 
the  point  of  intersection  of  tiie  loof  frame.     Then  ap* 
ply  this  slip  of  card  to  the  triangle  in  such  a  maoner 
that  the  point  a  may  be  on  the  dotted  line  SB,  the 
point  £  on  the  line  SM,  aiid  die  point  answering  to  the 
loof  frame  on  the  dotted  line  SZ  ;  and  mark  upon  the 
card  the  several  points  of  intersection  of  the  lines  Si, 
8  2,  &c.     Now  apply  the  card  to  the  ribband  a  £  (fig. 
24.)  as  before,  and  transfer  the  several  -points  of  divi- 
sion from  it  to  the  ribband.     In  like  manner  proceed 
with  the  other  ribbands  ;  and  lines  drawn  through  the 
corresponding  points  in  the  ribbands  will  be  the  projec- 
tion of  the  lower  part  of  the  frames  in  the  fore  body. 
The  projections  of  the  top-timbera  of  the  several  frames 
may  be  taken  from  the  half  breadth  plan  j  and  hence 
each  top-timber  may  be  easily  described. 

In  large  ships,  parlicnlarly  in  those  of  the  French 
navy,  a  dtflPerent  method  is  employed  to  form  the  top- 
timbers  in  the  fore  body,  which  is  as  follows : 
Plate  Let  BI  (fig.  27.)  be  one-fourth  of  the  breadth  of 

•^^^'^"•the  ship,  and  draw  IK  parallel  to  AB.  Take  the 
^'  ^*  height  of  the  foremost  frame  from  the  plane  of  eleva- 
tion, and  lay  it  off  from  A  to  B :  from  the  point  B 
draw  BH  perpendicular  to  AB,  and  equal  to  half  the 
length  of  the  wing  transom.  Let  £  be  the  place  of 
the  breadth  ribband  on  the  main  frame,  and  F  its  place 
on  the  stem  at  the  height  of  the  wing  transom.  With 
a  radius  equal  to  five-sixths  of  half  the  greatest  breadth 
Fig.  2S.  of  the  ship  describe  the  quadrant  £FG  {&g.  28.)  ^ 
Make  £H  equal  to  FG  (fig.  27.),  the  point  F  being 
at  the  height  of  the  wing  transooi.  Through  H  draw 
HO  perpendicular  to  £H,  and  intersecting  the  circum- 
ierence  in  O ;  then  draw  OL  parallel  to  U£,  and  £L 
parallel  to  HO.  Divide  £L  into  as  many  equal  parts 
as  there  are  frames  in  the  fore  body,  including  the  main 
frame,  and  from  these  points  of  division  draw  the  per- 
pendiculars II,  22,  &c.  meeting  the  circumference  as 
in  the  figure.  Take  the  distance  11,  and  lay  it  o(F 
from  G  (fig.  27.)  towards  F  to  the  point  i  ;  and  from 
the  same  point  G  lay  off  towards  F  the  several  per- 
pendiculars contained  between  the  straight  line  and  the 
curve  to  the  points  2,  3,  &c.  and  through  these  points 
draw  lines'  parallel  to  £G. 
Fig.  ip.  Take  any  line  AB  (fig.  29.)  at  pleasure:  divide  it 

equally  in  two  in  the  point  8  :  divide  8  B  in  two  pans 
in  the  point  7,  and  continue  this  method  of  division  un- 
til there  are  as  many  points  as  there  are  frames  in  ihe 
fore  body,  including  the  main  frame.  Upou  AB  con- 
struct the  equilateral  triangle  ACB,  and  draw  the  line 
C  8,  C  7,  &c.  Place  a  slip  of  card  on  the  parallel 
aK  8  (fig.  27.),  and  mark  thereon  the  points  opposite 
to  a,  K,  and  8  ;  and  let  them  be  denoted  accordingly. 
Then  apply  this  slip  of  card  to  the  triangle,  so  that  the 
point  a,  which  is  that  answering  to  the  rabbet  of  the 
(item,  may  be  on  the  line  AC  \  tliHt  the  point  answer- 
ing to  K  may  be  on  C  8,  and  the  extremity  8  on  the 
line  CB )  and  mark  on  the  cai*d  the  points  of  intersec- 


tion lof  the  lines  C  7,  C  6,  .&c.  and  number  them  ^«o-    pireiM. 
cofdingly.     Now  apply  this  slip  of  card  to  tlie  seventh      nary 
parallel  (fig.  23.),  the  point  a  being  on  tbe  line  CD,  Problems, 
and  mai'k  on  this  parallel  the  point  oi  iatersecliioQ  7  ;  -     ▼ 
slide  the  card  down  to  the  i»ixtb;parallel,to  which  trans- 
fer tlie  point  N^  6.     In  like  nanner  preoeed  with  tlie 
other  parallels. 

Tlie  point  K,  at  the  iolei'section  of  the  line  IK.  with 
the  eighth  parallel,  U  one  point  tbr-ough  which  the 
eighth  frame  passes.  From  this  point  upwards  a  carve 
is  to  be  described  so  as  to  reconcile  with  the  lowei  part 
of  this  irame  already  deaciabed,  and  the  upper  part, 
forming  an  inverted  arch,  which  is  to  terminate  at  H* 
This  top-timber  may  be  formed  by  two  sweeps,  iwbose 
radu  and  centres  are  to  be^termined  partly  frcun  cir- 
cumstances and  pardy  accondiag  to  &acy.  It  how- 
ever may  be  more  readily  formed  hy  hand. 

Let  IjM  (fiig.  27.)  be  the  itne  of  the  second  deck 
At  the  main  frame,  and  let  LN  be  the  differeace  of  the 
draught  of  water,  if  any.  Make  GN  (fig.  28.)  equal 
to  LN:  draw  NM  perpendicular  to  GN,  meeting  the 
circle  in  M^  and  through  the  points  G  and  Mdraw 
the  parallels  GV  and  MV  ^  divide  GN  as  before,  aad 
from  the  several  points  of  division  draw  peFpendicalars 
terminating  in  the  curve.  Traasfer  these  perpendicu- 
lars from  L  upwards  (fig.  27O9  ^^  thi^gh  the  points 
thus  found  draw  the  lines  11,  22,  &c.  parallel  to  LAI. 
Apply  a  slip  of  card  to  the  eighth  parallel,  ftnd  mark 
upon  it  the  point  answering  to  the  stem,  the  WgbtJi  and 
main  frames :  carry  this  to  the  triangle,  and  place  it  so 
that  these  points  may  be  ^n  the  corresponding  lines. 
Then  the  points  of  intersection  of  the  lines  C  7,  C  6, 
&c.  are  to  be  marked  on  the  card,  which  is  now  to  be 
applied  first  to  the  eighth  parallel  (fig.  27.),  then  to 
the  seventh,  &c.  transferring  the  several  points  of  di- 
vision in  order  as  befm^. 

Draw  the  line  HO  (fig.  27.)  ;  mark  its  length  on  a 
slip  of  oard,  and  apply  it  to  the  trian^e,  so  that  it  may 
be  parallel  to  its  base,  and  its  extremities  one  on  the 
eightli  and  the  other  on  the  main  frame  :  mark  on  the 
card  the  points  of  intersection  of  the  several  interme- 
diate lines  as  before  ;  then  apply  the  card  to  HO,  and 
transfer  the  divisions. 

There  are  now  three  points  determined  through 
which  each  top-timber  must  pass,  namely,  one  in  the 
breadth  ribband,  one  in  the  fifth,  and  one  in  the  upper 
ribband.  Through  these  curves  are  to  be  described, 
so  as  to  reconcile  with  the  lower  part  of  the  frame,  and 
partake  partly  of  the  curvature  of  the  eighth  frame, 
and  partly  of  that  of  the  main  frame,  but  most  of  that 
of  the  frame  to  which  it  is  nearest :  and  hence  the 
plane  of  projection  h  so  far  finished,  that  it  only  re- 
mains to  prove  the  several  frames  by  water  lines. 

Another  method  of  describing  the  frames  in  the 
body  plan  is  by  sweeps.  In  thia  method  it  is  necessary, 
in  the  fii*st  place,  to  describe  the  heigth  of  the  breadth 
lines,  and  the  ri^^iog  of  the  floor,  in  the  plane  of  eleva- 
tion. The  half  breadth  lines  are  next  to  be  described  in 
the  iloor  plan.  The  main  frame  is  then  to  be  descri- 
bed by  three  or  more  sweeps,  and  giving  it  such  a  form 
as  may  be  most  suitable  to  the  service  the  ship  is  design- 
ed for.  The  lower,  upper,  and  top-timber  heights  of 
breadth,  and  the  risings  of  the  floor,  are  to  be  set  upon 
the  middle  line  in  the  body  plan,  and  the  several  half 
breadths  are  then  to  be  laid  off  on  lines  drawn  thco^^^ 
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Pfvlimi-   tli«8^  (oinb  perpendicular  to  the  middle  line.    A  mould 
nary      nmy  then  be  made  for  the  main  frame,  and  laid  upon 

Problcmi.  ^[^  several  risings,  as  in  whole  mouldings,  explained  in 
■Chapter  V,  with  this  difference,  chat  here  an  under 
breadth  sweep  is  described  to  pass  through  the  point 
•which  limits  the  half  breadth  of  the  timber,  the  centre 
of  which  wtU  be  in  the  breadth  line  of  that  timber. 
The  proper  centres  for  all  the  frames  being  found,  and 
-the  arches  described,  the  bend  mould  must  be  so  pla- 
•c^d  on  the  rising  line  of  the  floor  that  the  back  of  it 
may  touch  the  back  of  the  under  breadth  sweep.  But 
the  general  practice  is,  to  describe  all  the  floor  sweeps 
with  compasses,  as  well  as  the  under  breadth  sweeps, 
and  to  reconcile  these  two  by  a  mould  which  is  an  arch 
of  a  circle,  its  radius  beinff  the  same  with  that  of  the  re- 
conciling sweep  by  which'the -midship  frame  was  formed. 
It  is  usual  for  all  the 'floor  sweeps  to  be  of  the  same  ra- 
-dius  \  and  in  order  to  find  their  centres  a  line  is  formed 
on  the  floor  plan  for  the  half  breadth  of  the  floor.  As 
this  line  cannot  be  described  on  the  surface  of  a  ship,  it 
is  therefore  only  an  imaginary  line.  Instead  of  it  some 
make  use  of  a  diagonal  in  the  body  plane  to  limit  the 
half  breadth  of  the  floor  upon  everj  rising  line,  and  to 
erect  perpendiculars  at  the  several  intersections,  in  the 
same  manner  as  for  the  midship  frame. 

After  the  sweeps  are  all  described,  recourse  is  had  to 
moulds,  or  some  such  contrivance,  to  form  the  hollow  of 
the  timbers,  much  in  the  same  manner  as  in  whole 
moulding ;  and  when  all  the  timbers  are  formed,  they 
must  be  proved  by  ribband  and  water  lines,  and  altered, 
if  necessary  to  make  fair  cur\'es. 

The  precedingmethods  of  describing  the  several  planes 
or  sections  of  a  ship  being  well  understood,  il  will  be  a 
very  easy  matter  to  constrnct  draughts  for  any  proposed 
ship  :  and  as  the  above  planes  were  described  separately 
and  independent  of  each  other,  it  is  therefoie  of  little 
consequence  which  is  ^t  described.  In  the  following 
appMcation,  however,  the  plane  of  elevation  will  be  first 
drawn,  then  part  of  the  floor  plan,  and  lastly  the  body 
plan  :  and  in  connecting  these  plans  the  most  rational 
and  simple  methods  will  be  employed. 

{Chap.  IV.  Ap^ication  of  the  foregoing  Rulei  to  the 

Comtrucfion  of  Ships. 

Sect.  I.  To  eofutruct  a  Ship  intended  to  carry  a  consi- 
derable Burden  in  Proportion  to  her  general  Di* 
tnensionSf  and  to  draw  little  Water. 

JhMENSIOKS* 

.'Length  between  the  iving  transem  and  a  per-  T.  In. 

pendicolar  from  the  rabbet  of  the  etem  at 

the  height  of  breadth  line                 -  80     o 

Main  half  breadth  moulded  -  no 
Half  breadth  at  the  height  of  breadth  line  at 

the  stem               -                -               •  *]     6 

Top-timber  half  breadth  -  -  10  6 
Height  of  the  stem  above  the  upper  edge  of 

the  keel         '    -                 -               -  170 

Height  of  the  breadth  line  at  tfie  stem         -  13     6 

Height  of  the  breadth  line  at  the  stern       -  123 

Upper  height  of  breadth  at  the  main  frame  7     4 

Lower  height  of  breadth              -             -  5  '  ^ 

jleight  of  middle  line  of  wales  at  the  stejm  10     o 


6 

la. 
10 

ApjiIM 
of  Ibcir 

10 

6 

9 

0 

0 

18 

Ilnctiai 

Height  of  middle  line  of  wales  %t  tbe  msiii 

frame  •  •  -* 

Height  of  middle  line  of  wales  at  the  stera 
Breadth  of  the  wales 
Height  of  top-timber  at  mtilshipa 

'  at  stem  - 


Draw  the  line  a  h  (fig.  3c.)  equal  to  Bo  feet,  from     Pbie 
a  convenient  eeale  :  divide  it  into  as  .mmny  equal  parts  CCCnc 
plus  one  as  there  are  to  be  fnunea,  which  let  be  16,    ^^ 
and  through  each  point  of  division  draw  perpendicular?. 
Make  be  equal  to  17  feet,  the  perpendicular  bright  of 
the  top  of  the  stent  above  the  upper  edge  of  the  keel, 
and  describe  the  stem  by  Prob.  II.      Make  a</eqnai 
to  loj^  feet,  the  height  of  the  middle  line  of  the  wales 
at  the  stem,  and  or  equal  to  the  propoeed  rake  of  the 
post,  which  may  be  about  2  feet:  join   </r/  and   draw 
the  liney^  representing  the  aft-side  of  the    po«r.     De. 
scribe  the  counter  and  stem  by  Problem  VI.  and  VI f. 
Make  0A  equal  to  14  feet,  tbe  top  timber  height  at 
the  main  frame,  and  ik  equd  to  18  feet,  the  height  at 
the  stem  ;  and  through  the  three  points  c,  h^  k^  describe 
the  curve  limiting  the  top-timbers  by  Probicoi  I.   Make 
bd  equal  to  10  feet,  the  height  of  the  middle   line  of 
the  wales  at  the  stem,  and  0H  equal   to  6   feet  10 
inches,  the  height  at  the  main  frame  ;  and  the  corve 
dYid  being  described  will  represent  the  middle  line  of 
the  wales.     At  the  distance  of  io\  inches  on  each  side 
of  this   line  draw  two  curves  parallel  thereto,  and  tbe 
wales  will  be  completed  in  this  plan,     ^lake    bi  equal 
to  13-7  feet,  the  height  of  tbe  breadth  line  at  the  stem  \ 
a  m  equal  to  1 2^  feet,  the  height  at  the  stem,  and  1 0 
K0  equal  to  5. feet  10  inches  and  7  feet  4  inches  re- 
spectively \  and  draw  the  upper  breadth  line  /Km  and 
lower  breadth  line  11  m.     From  the  line  a 6  lay  down- 
wards the  breadth  of  tlie  keel,  which  may  be  about  one 
foot,  and  draw  the  line  ht  parallel  to  a  b. 

Let  the  line  hr^  which  is  the  lower  edge  of  the  keel, 
represent  also  the  middle  line  of  the  floor  plan.  Pro- 
duce all  the  perpendiculars  representing  the  frames: 
make  ®  M  (fig.  31.)  equal  to  ii  ieet,  tbe  main  halff^.ji. 
breadth  at  midships }  throogh  m  (fig«  30.)  draw  the 
line  mN  perpendicular  to  06,  and  make  p  N  equal  to 
Tjr  feet,  and  draw  the  main  half  breadth  line  NM  r  by 
Problem  IV.  Describe  also  the  top-timber  half  breadth 
Hue  POr,  00  being  equal  to  lo^  feet,  and  form  tha 
piojecting  part  of  tbe  stem  qret. 

In  order  that  the  top-tioiber  line  may  look  fair  on 
the  bow,  and  to  prevent  the  foremost  top-timbera  Irom 
being  too  short,  it  is  oeoessary  to  lift  or  raise  tbe  abeer 
from  the  ronnd  of  the  bow  to  tbe  stem.     For  this  pur- 
pose the  following  method  is  asoally  employed :  Pro« 
duce  the  circular  sheer  before  the  stem  io  the  plane  of 
elevation  at  pleasure ;  then  place  a  batten  to  the  ronnd 
of  the  bow  in  the  half  breadth  plan,  and  mark  on  it  the 
stations  of  the  squaro  timbers  and  the  side  ef  the  stem ) 
apply  the  batten  to  the  sheer  plan,  and  place  it  to  the 
sheer  of  the  ship,  keeping  the  stations  of  the  timbers  on 
the  batton  well  with  those  on  the  sheer  plan  for  scve* 
ral  timbers  before  dead  fiat,  where  they  will  not  alter ; 
then  mark  the  other  timbers  and  the  stem  on  tbe  sheer 
Hoe  produced  j  through  these  points  draw  lines  parallel 
to  the  keel,  to  intersect  their  corresponding  timbers 
and  the  stem  in  the  sheer  plsn  :  then  a  cur\'e  described 
these  last  points  will  be  tbe  sheer  of  tbe  ship  round 
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icaiion**'*  boTt,  lifleil  B5  required:  and  the  heights  of  the 
le  fure  timbers  thus  lengthened  are  to  be  transferred  to  the 
w  Rules  body  pl:^  as  before. 

le  Con-      Draw  the  line  AB   (fig.  32.)  equal  to  2  2  feet,  the 

slion  of  ^^Ij^Ijj  breadth ;  from  the   middle  of  which  draw  the 

^         perpendicular  CD:  make  C£  equal  to  Iialf  the  thicknes5i 

*l:ite      of  the  post,  and  CF  equal  to  half  that  of  the  stem,  and 

Ixxxix.  from  the  points  A,  E,  F,  B,  draw  lines  parallel  to  CD. 

*'^^*    Make  AG,  BG  each  equal  to   14  feet,  the   height  at 

tlie  main  frame,  and  draw  the  line  GG  parallel  to  AB. 

Make  GH,  GH  each  equal  to  half  a  foot,  the  difierence 

between  the  main  and  top  timber  half-breadths.     From 

A  and  B  set  up  the   heights  of  the  lower  and  upper 

breadth  lines  to  I  and  K,  and  draw  the  straight  lines 

IK,  IK.    Let  CL  be  the  rising  at  the  main  frame,  and 

0,  0  the  extremities  of  the  floor  timber.     Hence,  as 

there  are  now  five  points  determined  in  each  half  of 

the  main  frame,  it  may  be  very  easily  described. 

Make  CM  equal  to  L0,  join  M0,  and  draw  the 
other  ribbands  NO,  FQ.  In  order,  however,  to  sim- 
plify this  operation,  the  rectilineal  distance  01  was 
trisected,  and  through  the  points  of  division  the  lines 
NO,  PQ  were  drawn  parallel  to  the  floor  ribband 
M0.  \  ^ 

Take  the  distance  be  (fig.  30.),  and  lay  it  off  from 
F  to  (fig.  32.)  >  also  make  F^  (fig.  32.)  equal  to 
Yu  (fig.  30.);  through  b  draw  be  parallel  to  AB,  and 
equal  to  FIl  {dg,  3iO*  I"  ^^^^  manner  take  the 
heights  of  each  top- timber  from  fig.  30.  and  lay  tbeoi 
off  from  C  towards  D  (fig.  32.)  ;  through  these  points 
draw  lines  parallel  to  AB,  and  make  them  equal  each  to 
each,  to  the  corresponding  half  breadth  lines  taken  from 
the  floor-plan :  Then  throogh  the  several  points  a,  c, 
&c.  thus  found,  draw  a  line  a  c  H,  which  will  be  the 
projection  of  the  top4imber  line  of  the  fore  body  in  the 
body  plan.  Proceed  in  the  same  manner  to  nnd  the 
top-timber  line  in  the  after  body. 

Transfer  the  lieight  of  the  main-breadth  line  on  the 
atem  b  I  (fig.  30.),  from  Y  io  d  (fig.  32.).     Transfer 
also  the  heights  of  the  lower  and  upper  breadth  lines  at 
timber  F  (fig.  30.)  namely,  FW,  FX,  from  F  to  ^ 
andy*(fig.  32.) ',  through  which  draw  the  parallels  e  g^ 
J h;  make  them  equal  to  FS  (fig.  31.),  and  draw  the 
straight  line  g  lu    lit  this  manDer  proceed  to  lay  down 
the  portions  of  the  extreme  breadth  at  each  frame,  both 
in  the  fore  and  in  the  after  body  in  the  body  plan,  and 
draw  the  upper  and  lower  breadth  lines  dh  K,  dg\  in 
the  fore  body  and  K  f,  1 1  in  the  after  body.     Hence 
the  portions  of  the  several  top  timbers  contained  between 
the  top -timber  and  main  breadth  Hoes  may  be  easily  de- 
scribed.    It  was  before  remarked  that  their  forms  were 
partly  arbitrary.    The  midship  top-Umber  has  generally 
a  hollow,  the  form  of  which  is  left  entirely  to  the  artist, 
though  in  some  ships,  especially  small  ones,  it  has  none. 
It  is  the  common  practice  to  make  a  mould  for  this  hol- 
low, either  by  a  sweep  or  some  other  contrivance,  which 
is  produced  considerably  above  the  top-timber  line,  in  a 
straight  line  or  very  near  one.    The  midship  top-timber 
IS    formed  by  this  mould,  which  is  so  placed  that  it 
breaks  in  four  with  the  back  of  the  upper  breadth  sweep. 
The  other  top-timbers  are  formed  by  tlie  same  mould, 
observing  to  place  it  so  that  the  straight  part  of  it  may 
be  parallel  to  the  straight  part  of  the  midship  timber, 
and  moved  up  or  down,  still  keeping  It  in  that  direction 
till  it  just  touches  the  back  of  the  upper  breadth  sweep. 


Some  constractors  begin  at  the  after  timber,  after  the  Applicau'on 
mould  is  made  for  the  midship  top-timber^  because  they  of  the  fure. 
think  it  easier  to  keep  the  straight  part  of  the  moulJ  pa-E<>*"if  *^"^** 
lallel  to  this  than  to  the  midship  timber;  and  by  this ^1* ^^f. ^''"; 
means  the  top  side  is  kept  Irom  winding.  Others,  again,  ships. 
make  a  mark  upon  the  mould  where  the  breadth  line  of 
the  midship  timber  crosses  it,  and  with  the  same  mould 
they  form  the  after  timber  :  this  will  occasion  the  mark 
that  wa^  made  on  the  mould  when  at  the  main  frame  to 
fall  below  the  breadth  line  of  the  after  timber,  and 
therefore  another  mark  is  made  at  the  heifrht  of  the 

o 

breadth  line  at  the  after  timber  \  the  straight  part  of  the 
mould  is  then  laid  obliquely  across  the  breadth  lines  of 
the  top- timbers  In  such  a  manner  that  it  may  intersect 
the  breadth  line  of  the  midship  timber  at  one  of  these 
marks  and  the  breadth  line  of  the  after  timber  at  the 
other  mark  \  then  the  several  intersections  of  the  breadth 
lines  of  the  timbers  are  marked  upon  the  mould  \  which 
must  now  he  so  placed  in  forming  each  timber,  that  the 
proper  mark  may  be  applied  to  its  proper  breadth,  and 
it  must  be  turned  about  so  as  just  to  touch  the  upper 
breadlh  sweep.  Any  of  these  methods  may  make  a  fair 
side,  and  they  may  be  easily  proved  by  forming  another 
intermediate  half  breadth  line. 

The  remaining  parts  of  the  frames  may  be  described 
by  either  of  the  methods  laid  down  in  Problems  IX. 
and  X.  In  order,  bower,  to  illusti^ate  this  still  far- 
ther, it  is  thought  proper  to  subjoin  another  method  of 
forming  the  intermediate  frames,  the  facility  of  which 
will  recommend  it. 

Take  FZ  (fig,  30.),  and  lay  It  from  F  to  A:  (fig  32.); 
then  describe  the  lower  part  of  the  foremost  frame,  ma- 
king it  more  or  less  full  according  as  proposed  \  and  in- 
tersecting the  ribbands  in  the  points  /,  m,  n.     Describe 
also  the  aftermost  frame  0,  p^  q.     Make  « /8  (fig.  30.) 
equal  to  F  r  (fig.  32.),  and  produce  It  to  a  (fig.  31.)  ; 
also  draw  y  i  and  i  (  (fig.  30.)  equal  to  £  £  r  and  £  s 
(fig.  32.)  respectively  ;  and  produce  them  to  b  and  e: 
Make  F  £-,  F/,  FR  {^g.  31.)  equal  to  M  /,  N  ^j,  P  » 
(fig.  32.)  each  to  each.     Let  also  0  A,  0f,  0^,  and 
0 /,  9  m,  9  n  (fig.  31.)  be  made  equal  to  M  0,  NO,^ 
PQ,  and  M  0,  N  ^,  r p  (fig.  32.)  >  then  through  these 
points  trace  the  curves aenklb^  ^fi*^  ^»  <^od  rHk  np^ 
and  they  will  be  the  projections  of  the  ribbands  in  the 
floor  plane.     Now  transfer  the  several  intervals  of  the 
frames  contained  between  the  middle  line  and  the  rib- 
bands (fig.  31.)  to  the  cerresponding  ribbands  in  the 
body  plan  (fig.  32.).     Hence  there  will  be  five  points 
given  in  each  frame,  namely,  ona  at  the  lower  breadth 
line,  one  at  each  ribband,  and  one  at  the  keel  >   and 
consequently  these  frames  may  be  easily  described.   In 
order  to  exemplify  this,  let  it  be  required  to  lay  down 
the  frame  £  in  the  plane  of  projection.     Take  the  in- 
terval £  fi  (fig.  31.)  and  lay  it  from  Mto  u  (fig.  32.). 
Lay  off  also  £  t;,  £  «  (fig.  31.)  from  N  to  v  and  from 
P  to  n  (fig.  32.)  \  then  through  the  points  F,  t/,  t>,  n 
and  the  lower  breadth  line  describe  a  curve,  and  it 
will  be  the  representation  of  the  frame  £  in  the  body 
plan.     In  like  manner  the  other  frames  may  be  de- 
scribed. 

llie  ribbands  may  now  be  transferred  from  the  body 
plan  to  the  plane  of  elevation,  by  taking  the  several 
heights  of  the  intersection  of  each  ribband  with  the 
frames,  and  faying  them  ofTon  the  corresponding  frames 
in  the  floor  plan  *,  and  if  the  line  drawn  through  these 
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Application  potnts  inske  %  fmir  cofirei  it  is  pretamad  that  the  conrca 
of  the  ion-  of  the  frames  are  rightly  laid  down  in  the  body  plsi?* 
^^^^°^«*Only  one  of  these  ribbands,  namely,  the  first,  is  laid 
■troction  of  ^^^^  in  fig*  30.   These  curves  may  also  be  farther  pro- 
Ships.     ^^^9  ^y  drawing  water  lines  in  the  plane  of  elevation, 
^       i    ■■>  and  in  the  body  plan,  at  eqnal  distances  from  the  upper 
edge  of  the  keel.   Then  the  distances  between  the  mid- 
dle line  of  the  body  plan,  and  the  several  points  of  in- 
tersection of  these  lines  with  the  frames,  are  to  he  laid 
off  from  the  middle  line  in  the  floor  plan  upon  the  cor- 
responding frames  ^  and  if  the  line  drawn  through  these 
points  form  a  fair  curve,  the  frames  are  truly  drawn  in 
the  body  plan. 

In  figs.  30.  and  32.  there  are  drawn  four  water  lines 
at  any  equal  distances  from  the  keel,  and  from  each 
other.  These  lines  are  then  transferred  from  fig.  32* 
to  fig*  31*  9  And  the  lines  passing  through  these  points 
make  fair  curves. 

The  transoms  are  described  by  Problem  VIIL  it  is 
therefore  unnecessary  to  repeat  the  process.  A  rising 
line  of  thei  floor  timbers  is  commonly  drawn  in  the  plane 
of  elevation. 

As  this  is  intended  only  as  an  introductory  example, 
several  particulars  have  therefore  been  omitted }  which, 
however,  will  be  exemplified  in  the  fi>llowing  section. 

Sect.  IV.  To  describe  the  several  Plans  of  a  Skip  of 
War  proposed  to  carry  80  Guns  upon  two  Decks. 

As  it  is  proposed  in  this  place  to  show  the  method  of 

describing  the  plans  of  a  ship  of  a  very  considerable  size, 

it  therefore  seems  proper  to  give  the  dimensions  of  every 

Plate      particular  part  necessary  in  the  delineation  of  these  plane. 

CCCCXOLThe  several  plans  of  this  ship  are  contained  in  figs.  33. 

K««»  33-  fit  and  34.     But  as  it  would  very  much  confuse  the  li- 

^^'  guKS  to  have  a  reference  to  every  operation,  and  as  the 

former  example  is  deemed  a  sufficient  illustration,  the 

letters  of  reference  are  upon  these  accounts  omitted  in 

the  figures. 

FRIKaPAL  DlMEKUONS. 


Ship  BuUtU  Lengths.'^'Leag^h  on  the  gun  or  lower  deck 
er*B  Rfip^ti-  from  the  aft  part  of  the  rabbet  of  the  stem 
^•nf'  to  the  afit  part  of  the  rabbet  of  the  post 

Length  from  the  foremost  perpendicular  to 

dead  flat  ... 

Length  from  the  foremost  perpendicular  to 

timber  Y  -  -  - 

Length  from  after  perpendicular  to  timber  37 
Room  and  space  of  the  timbers 
Length  of  the  quarter  deck  from  the  aft  part 

of  the  stern  ... 

Length  of  the  forecastle  from  the  fore  part  of 

the  beak-head  ... 

'  Length  of  round-house  deck  from  the  aft  part 

01  the  stem  -  - 

i/tffJ^A/«.— Height  of  the  gun  or  lower  deck 

from  the  upper  edge  of  the  keel  to  the 

under  side  of  the  plank  at  dead  flat 
Height  of  the  gun  or  lowet  deck  from  the 

upper  edge  of  the  keel  to  the  under  side  of 

the  plank  at  foremost  perpendicular 
•Heiglit  of  the  gun  or  lower  deck  from  the 

3 


F. 

Iff. 

183 

0 

63 

"4 

4 

3 

2 

0 

4 

95 

0 

49 

0 

5' 

8 

24    o 


26    0 


main  wnles 


upper  edge  of  the  keel  to  the  under  aide  of 
the  plank  at  after  perpendicular 
Height  from  the  upper  side  of  the  gun-deck 
plank  to  the  under  side  of  the  upper  deck 
plank,  all  fore  and  aft  •  - 

Height  firom  the  upper  side  of  the  ^    . 
upper  deck  plank  to  the  under  side  >  ^^^ 
of  the  greater  deck  plank  j 

Heiffht  to  the  under  side  of  forecastle  plank, 

ntore  and  abaft         ... 
Height  from  the  upper  side  of  the  "1    r^^ 
quarter-deck  plank  to  the  v*>^>'f  ^u^iv 
side  of  the  round-house  plank         J 
Height  of  the  lower  edge  of  the  main  wmles 

at  foremost  perpendicular 
Height  of  the  lower  edge  of  the 

at  dead  flat  •  •  • 

Height  of  the  lower  edge  of  the  main  wales 

at  after  perpendicular 
Height  of  the  lower  edge  of  the  channel 

wales  at  foremost  perpendicnlar 
Height  of  the  lower  edge  of  the  channel 
^  wales  at  dead  flat 
Height  of  the  lower  edge  of  Ae  channel 

wales  at  after  perpendicular 
Height  of  the  upper  side  of  the  wing  tran- 
som .... 
Height  of  the  touch  of  the  lower  counter  mt 

the  middle  line 
Height  of  the  touch  of  the  upper  cennter  at 

the  middle  line  -  •         - 

Heiffht  of  the  top-timber  line  at  the  after  pact 

of  the  stem  timber 
Breadtks^F^Mm  wales  in  breadth  from  loir« 

er  to  upper  edge 
Channel  wales  in  breadth  from  lower  to  ap- 

per  edge  ... 

Waist  rail  in  breadth 

Distance  between  the  upper  edge  of  the  chan« 
nel  wales  and  the  under  edge  of  tlie  waist 
rail  .... 

Bheer  rail  in  breadth 
Distance  between  the  sheer  rail  and  the  rail 

above  from  timber  13  to  the  stem 
Distance  between  the  sheer  rail  and  the  rail 

above  ffom  timber  7  to  timber  1  x 
Distance  between  the  sheer  rail  and  the  rail 
above  from  timber  C  to  the  forepart  of 
beak-head  ... 

And  the  said  lail  to  be  in  breadth 
Plank  sheer  to  be  in  thickness 
i^entresqftke  iiui«f«.^*Froro  the  foremost  per- 
pendicular to  the  centre  of  the  mainmast 
on  the  gun-deck 
From  the  foremost  perpendicular  to  the  centre 

of  the  foremast  on  the  gun-deck 
From  the  after  perpendicular  to  the  centre  of 

the  mizen-mast  on  the  gun-deck 
^/fm.-— The  centre  of  the  sweep  of  the  stem 

abaft  timber? 
Height  of  ditto  from  the  upper  edge  of  the 

keel  ...  . 

Stem  moulded  •  .  • 


MM  ■■ 

or  Ik  fan. 
^    totkCk 


7     o 

6  10 
6  II 

6^  6 

0  10 


24 


26 

3a 

29 

34 
28 

33 
56 

44 

4 

3 

o 


6 

o 
6 
6 

o 
o 

4 
5 

1 
6 

o 
7 


%  9 

o  6 

a  5 

«  4 


I      % 
o     6 

O      2i 


X03  2 

20  5 

28  6 

o  4 

26  I 

"  3 
FoKemeet 
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ippHeatUii  Foremost  part  of  the  head  afore  the  perpen- 
jf  the  fore-      dicular  .  -  -  - 

going  Roles  jjej-jjt  ^f  dj^o  from  the  upper  edge  of  the 
to  the  Con-      j^l^i  ^  -  -  - 

SUpc  Stem-^post.'-^Ah  par^  of  the  rabbet  afore  the 
ii.i     V  ■    it     perpendicular  on  the  upper  edge  of  the  keel 

Aft  part  of  the  port  abaft  the  rabbet  at  the 
upper  edge  of  the  keel 

Aft  part  of  the  port  abaft  the  rabbet  at  the 
wing  transom  ... 

Stem-port  Core  and  ail  on  the  keel 

Ditto  square  at  the  head 

Counters.^^The  touch  of  the  loirer  counter  lit 
the  middle  line,  abiift  the  aft  part  of  tlie 
wing  traUsoiU 

Sound  aft  of  the  lower  counter 

Rodnd  up  of  the  lower  counter 

The  touch  of  the  upper  counter  at  the  middle 
line,  ahaftt  the  aft  part  of  the  wing  tran- 
som -  -  •  - 

Bound  aft  of  the  iQiper  counter 

Kound  op  of  the  upper  counter 

Aft  part  of  the  sltem-timber  at  the  middle 
line,  at  the  height  of  the  top-timber  line, 
abaft  the  aft  part  of  the  wing  transom 
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F. 

In. 

2 

4 

38 

3 

3 

4 

2 

6 

X 

I 

3 

2 

I 

7 

I 

0 

6 

4 
9 

9 

I 

0 

10 

Round  aft  of  the  wing  transom 
Round  up  of  the  wing  transom 
Draught  jof  WUtef. — Load  draught  of*)    p 

water  from  the  upper  edge  of  the  >   .    «. 

keel  .  .  .  jabatt 

C^miie/i.-^Fofemost  end  of  the  fore  channel 

afore  timber  R 
The  channel  to  be  in  length 
And  in  thickness  at  the  outer  edge 
The  dead  eyc^  to  be  1 2  in  number,  and  in  dia- 
meter -  -  .  - 
Foremost  end  of  the  main  channel  afore  tim- 
ber 9             -             -             rf             - 
The  channel  to  be  in  length 
And  in  thickness  at  the  outer  edge 
The  dead  eyes  to  be  14  in  number,  and  iu 

diameter  ... 

Foremost  end  of  the  mizen-cbannel  abaft  tim- 
ber 27  -  -  -  - 
The  channel  to  be  in  length 
And  in  thickness  at  the  outer  edge 
The  dead  eyes  to  be  7  iu  number,  and  in  dia- 
meter                         ... 


F,  In,  Applicatioa 
6  6  of  il^o  fore- 
O      r«gw»»fe*ulci 

•?  ■    *A    fliA    Cam 


20 
20 


2 

20 
O 


S 

5 


to  the  Con- 

itnic^tion  of 

Ships. 


I  O 

37  <^ 

0  4t 

1  6 

o  10 

38  o 

0  44 

1  6 


4 
o 

4 


12     6 


I    9 


Dimensions  of  the  several  Parts  ffthe  Bodies* 


Timbert  Names, 

Fore  Body, 

e 

C 

G 

L 

P 

T 

W 

Y 

ITl     In. 

Ft.     In. 

Fl 

Id. 

Ft. 

Ib. 

Ft.    In. 

Ft. 

In. 

Ft. 

In. 

Ft.     In. 

Lower  height  of  breadth 

22     6 

22     6 

22 

7 

23 

0 

23   II 

^5 

7 

26 

10 

28    8 

Upper  height  of  breadth 

24   10 

24  10 

24 

10 

3I 

lOj 

25    Si 

26 

4i 

27 

44 

29     0 

Height  of  the  tep-timber  line 

37    5 

37    7 

38 

0 

5 

39    I 

39 

IQ 

40 

4 

40    9f 

Height  of  the  rising  line  * 

0    0 

0    Si 

3 

10 

9 

10 

18    6 

Height  of  the  cutting  down 

^     si 

2    Si 

2 

Si 

3 

8 

3  io 

6 

4 

Main  half  breadth 

H     si 

^  si 

*4 

4i 

M 

oi 

23    2} 

20 

2 

>7 

0 

ii    oi 

Top- timber  half  breadth 

20  II 

20    10 

20 

9 

20 

6 

20    0 

18 

9i 

»7 

10 

16    6 

Half  breadth  of  the  rising 

8    7 

8    4 

6 

Si 

2 

9 

5    7 
Outside 

^ 

1 

Length  of  the  loirer  breadth  sweeps 

19    a 

18    9 

18 

3 

«7 

3 

15  II 

14 

I 

12 

7 

12    0 

Fii*st  diagonal  line 

7    9 

7    81 

7 

7 

7 

I 

^     3 

3 

8 

Second  ditto 

13    9 

»3    8J 

»3 

44 

12 

I 

10     3 

7 

14 

4 

6 

Third  ditto 

20      0 

19  II 

19 

2 

»7 

h 

'5     I 

II 

I 

8 

3i 

3    44 

Fourth  ditto 

»3    4* 

23    4* 

23 

0 

21 

18  II 

M 

8i 

ri 

5 

6    0 

Fifth  ditto             .         -         - 

»4    8 

24    8 

24 

4t 

23 

5i 

21     27 

«7 

I 

'3 

84 

7  " 

Sixth  ditto 

Seventh  ditto 

24    If 

H    li 

'4 

0 

23 

9 

22  10  20 

I6{ 

18 

«4i4    7 

*  Rjsinfr  height  II  feet  lO  inches 

at  dead  flat,  from  which  all  the  other  rising 

must  be  net  oflT. 
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TimUri 

r  Cornel 

> 

• 

< 

After  Body. 

* 

■ 

■ 

• 

1 

t 

1 

I 

I 

5          9 

»3 

I 

7 

ai 

aj 

29 

33 

35        37 

rt 

Id. 

K 

Id 

Ft 

In 

Ft.      In 

Fl 

la. 

Fl 

In. 

Ft 

la. 

Ft 

Id. 

r"t 

In. 

ft 

In. 

n.     la 

Lower  height  of  breadth 

ia 

6 

22 

6 

22 

6 

20     7i 

22 

9 

23 

Of 

27 

li 

24 

6 

25 

lOi 

26 

9i 

28    3 

Upper  ditto         -         -         -      * 

24 

10 

24 

10 

24 

10 

24  II 

25 

I 

^S 

4 

25 

8 

26 

3 

27 

J 

27 

9 

28    8 

Height  of  tJie  top-timber  line 

37 

J 

37 

5 

37 

6 

37  »o 

3« 

3i 

38 

II 

39 

8 

40 

6 

4i 

5 

4* 

0 

4a   6 

Height  of  the  cutting  down 

2 

3i 

2 

1* 

2 

3i 

2    3? 

2 

4 

2 

7« 

3 

5 

5 

2i 

8 

7 

Height  of  the  rising 

0 

2i 

0 

8f 

I 

9i 

3    6i 

6 

0 

10 

I 

>7 

0 

Main  half  breadth 

»4 

Si 

1 

4i 

24 

4*24    3i 

H 

I 

23 

8i 

23 

of 

21 

10 

Half  breadth  of  the  rising 

8 

6 

3 

,7 

9 

6  loi 

5 

3i 

2 

8 

a 

6 

Outside 

Top-timber  half  breadth 

20 

II 

20 

10 

20 

9i 

20    9 

20 

7 

20 

3 

'2 

J 

18 

2 

16 

8 

*5 

xa{ 

15    0{ 

Topsides  half  breadth 

'? 

7 

18 

4 

'7 

0 

«J 

10 

*4 

11 

M    3 

Length  of  lower  breadth  sweeps 

'9 

2 

'9 

2 

'9 

0 

18        7 

«7 

I 

16 

0 

'4 

5 

12 

5 

9 

lOj 

7 

II 

4    8 

First  diagonal         ... 

7 

9 

7 

8i 

7 

7 

7    5 

7 

ai 

6 

7 

J 

9 

4 

7 

a 

10 

I 

8* 

<5    7 

Second  ditto 

'3 

9 

'3 

8J 

13 

6 

»3     I 

12 

6 

II 

2 

9 

7 

7 

7 

4 

8i 

3 

I 

0  II 

Third  ditto 

20 

0 

'9 

"i 

'9 

7i 

19    0 

18 

H 

16 

6 

'4 

2 

II 

5i 

7 

8; 

5 

5 

a    li 

Fourth  ditto 

23 

4i 

»3 

3 

23 

li 

22    6\ 

21 

11 

20 

3 

18 

oi 

;j 

3i 

II 

4 

8 

7 

4    6i 

Fifth  ditto 

H 

a 

H 

7 

H 

6 

24    li 

23 

6i 

22 

3i 

20 

6i 

2 

:i 

4 

It 

5 

7    0 

Sixth  ditto- 

8i 

16 

0 

II    8 

Seventh  ditto         ... 

• 

^3 

9t 

23 

0  21 

8{ 

20 

0 

18 

II 

17    8} 

Diagonal  Lines  for  hath  the  Fork  and  After  Bodies. 


Fore  and  After  Bodies. 

Names  of  the  Diagoftal  Lines. 

iBt 

ad 

3d 

4th 

5A 

6tb 

7U. 

Height  up  the  middle  line       ...... 

Distance  from  the  middle  line  od  the  base  line 
Height  up  the  side  line         •         .         .         • 

Ft.      In. 

6  II 

4  a 

Ft.     In. 
II      4 

9    » 

Ft     Id. 
16    Si 
IJ     6 

Ft     In. 
20      8 

0    9i 

Ft     In. 

23    Ji 
6    7 

Ft.      In. 

27      i 

la    7f 

Ft.      la. 

43     9 
32     8i 

L  Of  (he  Sheer  Draught  or  Plane  of  Elevation. 

Vv*  53'  Draw  a  straight  line  (fig.  33.)  to  represent  the  a^ 

per  edge  of  the  keel,  erect  a  perpendicular  on  that  end 
to  the  right,  and  from  thence  set  off  182  feet,  the  length 
on  the  gun-decky  and  there  erect  another  perpendicolar} 
that  to  the  right  is  called  the  foremost  perpendicular, 
and  the  other  the  after  one  :  upon  these  two  perpend i* 
culars  all  the  foremost  and  aftermost  heights  must  be  sel 
ofl',  which  are  expressed  ii>  the  dimensions. 

Then  set  off  the  distance  of  the  main  frame  or  dead 
flat  from  Uie  foremost  perpendicular,  and  at  that  place 
erect  a  third  perpendicular,  which  must  be  distinguished 
by  ^e  character  0.  From  dead  flat  the  room  and 
space  of  all  the  timbers  must  be  set  off ;  but  it  wiM  oD" 
ly  be  necessary  to  erect  a  peipendicular  at  every  frame 
timber;  which  in  the  fore  body  are  called  dead  flat  f 
A,  C,  £,  &c.  and  in  the  after  body  (2),  I,  3,  5,  &c. : 
hence  the  distance  between  the  frame  perpendiculars  will 
be  double  the  room  and  space  expressed  in  the  dimen- 
sions. Then  set  off  the  heights  of  the  gun-deck  afore 
at  midship  or  dead  flat,  and  abaft  from  the  apper  side 
of  the  keel  ;  and  a  curve  described  through  these  three 
points  will  be  the  upper  side  of  the  gun-deck.     Set  off 
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the  thickness  of  the  gun-deck  plank  behiw  that  ^  and 
another  curve  being  drawn  parallel  to  the  former,  the 
gun-deck  will  then  be  described  at  the  mtddle  line  of 
the  sheer  plan. 

The  centre  of  the  stem  is  then  to  be  laid  down  by 
means  of  the  table  of  dimensions ;  from  which  centxe^ 
with  an  extent  equal  to  the  nearest  distance  of  the  upper 
edge  of  the  keel,  describe  a  circle  upwards  :   deecribe 
also  another  circle  as  much  without  the  former  as  the 
stem  is  moulded.     Then  set  off  the  height  of  the  head 
of  the  stem,  with  the  distanee  afore  the  perpendicular^ 
and  there  make  a  point  j  and  within  that  set  oflT  the 
moulding  of  the  stem,  and  there  make  another  point : 
from  this  last- mentioned  point  let  a  line  pass  dewnwards^ 
intersecting  the  perpendicular  at  the  height  of  the  gnfr- 
deck,  and  breaking  in  fair  with  the  inner  circle,  and 
the  after  part  of  tbe  stern  is  drawn.   Draw  another  line 
from  the  foremost  point  downwards,  parallel  to  the  for- 
mer, and  breaking  in  fair  with  the  outer  circle  ^  then 
the  whole  stem  will  be  formed,  except  the  after  or  low- 
er end,  which  cannot  be  determined  till  hereafter. 

The  stern-post  most  be  next  formed.  Set  off  on  the 
upper  edge  of  the  keel  a  spot  for  the  aft  part  of  the 
rabbet  taken  from  the  dimensions,  and  from  that  for- 
ward set  ofl*  another  point  at  the  distance  of  the  thick- 
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plic&tion  ness  of  the  plank  of  the  bottom, ,  which  is  four  inches 
the  fore-  and  a  half  \  and  from  this  last  mentioned  point  draw  a 
ag  Rules  j^j,^  upwards  intersecting  the  perpendiculars  at  the  height 
^^U  ^^'f^^  ^^'^  lower  deck  ;  then  set  up  the  perpendicular  the 
Ship!,  height  of  the  wing  transom,  and  draw  a  level  line,  and 
^  where  that  line  intersects,  the  line  first  drawn  will  be 
'the  aft  side  of  the  wing  transom  ^  on  the  upper  part  of 
the  middle  line  set  off  from  that  place  the  distance  of 
the  aft  side  of  the  stern-post ;  set  off  also  the  distance  of 
the  after  part  from  the  rabbet  on  the  upper  edge  of  the 
keel,  and  a  line  drawn  through  these  two  points  will 
be  the  aft  side  of  the  post.  A  line  drawn  parallel  to 
the  first  drawn  line  at  the  distance  of  four  inches  and 
a  half,  the  thickness  of  the  plank  on  the  bottom,  will 
be  the  aft  side  of  the  rabbet :  and  hence  the  stern* post 
is  described,  except  the  head,  which  will  be  determin- 
ed afterwards. 

From  the  dimensions  take  the  several  heights  of  the 
upper  deck  above  the  gun-deck,  afore,  at  midship,  and 
-abafl,  and  set  them  off  accordingly  ;  through  these 
points  describe  a  curve,  which  will  be  the  under  side 
of  the  upper  deck  }  describe  also  another  curve  paral- 
lel thereto,  at  the  distance  of  the  thickness  of  the  plank, 
«nd  the  upper  deck  will  be  then  represented  at  the 
middle  line  of  the  ship. 

Set  off  the  height  of  the  lower  counter,  at  the  mid- 
dle line,  from  the  upper  edge  of  the  keel,  and  draw  a 
horizontal  line  with  a  pencil  ^  then  on  the  pencil  line 
set  off  the  distance  the  touch .  of  the  lower  counter  is 
abaft  the  aft  side  of  the  wing  transom :  from  this  point 
to  that  where  the  fore  part  of  the  rabbet  of  the  stern- 
post  intersects  thfe  line  drawn  for  the  upper  part  of  the 
wing  transom,  draw  a  curve  at  pleasure,  which  curve 
will  represent  the  lower  counter  at  the  middle  line. 
The  height  of  the  upper  counter  is  then  to  be  set  off 
from  the  upper  edge  of  the  keel,  and  a  horizontal  line 
is  to  be  drawn  as  before,  setting  off  the  distance  the 
touch  of  the  upper  counter  is  abaft  the  aft  side  of  the 
wing  transom ',  and  a  curve  described  from  thence  to 
the  touch  of  the  lower  counter  will  form  the  upper 
counter  at  the  middle  line. 

Both  counters  being  formed  at  the  middle  line,  the 
upper  part  of  the  stern  timber  above  the  counters  is  to 
be  described  as  follows :  On  the  level  line  drawn  for 
the  upper  side  of  the  wing  transom  set  off  the  distance 
•f  the  aft  Side  of  the  stern  timber  at  the  middle  line 
from  the  aft  side  of  the  wing  transom,  at  the  height  of 
the  top- timber  line,  and  erect  a  perpendicular :  then 
upon  this  perpendicular,  from  the  upper  edge  of  the 
keel,  set  off  the  height  at  the  middle  line  .of  the  top- 
timber  line  at  the  after  side  of  the  stem  timber ; 
through  this  point  draw  a  straight  line  to  the  touch  of 
the  upper  counter,  and  the  upper  part  of  the  stem- 
timber  will  be  described. 

As  the  stern  rounds  two  ways,  both  up  and  aft,  the 
gtern-timber  at  the  side  will  consequently  alter  from 
that  at  the  middle  line,  and  therefore  remains  to  be  re- 
presented. Take  the  round  up  of  the  upper  counter 
from  the  dimensions,  and  set  it  below  the  touch  at  the 
middle,  and  with  a  pencil  draw  a  level  line  ^  take  also 
the  round  aft,  and  set  it  forward  from  the  touch  on  the 
touch  line,  and  square  it  down  to  the  pencil  line  last 
drawn,  and  the  point  of  intersection  will  be  the  touch 
of  the  upper  counter  at  the  side.  In  the  same  manner 
find  the  touch  of  the  lower  counter  j  and  a  curve,  si- 
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milar  to  that  at  the  middle  line,   being  described  from  Application 
the  one  touch  to  the  other,  will  form  the  upper  counter  of  tb«  fore 
at  the  side.  ««»°i^'  ^"'*^» 

Take  the  round  up  of  the  wing  transom,  and  set  it  jtrucUon^of 
off  below  the  line  before  drawn  for  the  height  of  the  sbipt. 
wing  transom,  and  draw  another  horizontal  line  in  pen-  ' 
cil :  then  take  the  round  aft  of  the  wing  transom,  and 
set  it  forward  on  the  upper  line  from  the  point  repre- 
senting the  aft  side  of  the  wing  transom  ^  square  it  down 
to  the  lower  line,  and  the  intersection  will  be  the  touch 
of  the  wing  transom  :  then  a  curve,  similar  to  that  at 
the  middle  line,  being  drawn  from  the  touch  of  the 
wing  transom  to  the  touch  of  the  lower  counter  at  the 
side,  will  be  the  lower  counter  at  the  side.  Draw  a 
line  from  the  upper  counter  upwards,  and  the  whole 
stern  timber  at  the  side  will  be  represented.  But  as 
the  straight  line  drawn  for  the  upper  part  of  the  side 
timber  should  not  be  parallel  to  that  at  the  middle  line, 
its  rake  is  therefore  to  be  determined  as  follows. 

Draw  a  line  at  pleasure,  on  which  set  off  the  breadth 
of  the  stern  at  the  upper  counter ;  at  the  middle  of  this 
line  set  off  the  round  mft  of  the  upper  counter ',  then 
through  this  point  and  the  extremities  of  the  stern  de- 
scribe a  curve.  Now  take  the  breadth  of  the  stern  at 
the  top-timber  line,  and  through  the  point  where  that 
breadth  will  intersect  the  curve  for  the  round  aft  of  the 
stern  draw  a  line  parallel  to  that  first  drawn,  and  the 
distance  from  the  line  last  drawn  to  the  curve  at  the 
middle  of  the  line  is  the  distance  that  the  side  timber 
must  be  from  the  middle  line  at  the  height  of  the  top- 
timber  line. 

The  sheer  is  to  he  described,  which  is  done  by  set- 
ting off  the  heights  afore,  at  midships  and  abaft  j  and 
a  curve  described  through  these  three  points  will  be  the 
sheer.  But  in  order  that  the  sheer  may  correspond 
exactly  with  the  dimensions  laid  down,  it  will  be  ne- 
cessary to  proceed  as  follows :  The  perpendicular  re- 
presenting timber  dead  flat  being  already  drawn,  set 
off  from  that  the  distances  of  the  other  frame  timbers, 
which  is  double  the  room  and  space,  as  the  frames  are 
only  every  other  one ;  and  erect  perpendiculars,  writing 
the  name  under  each :  then  on  each  of  these  perpen- 
diculars set  off  the  corresponding  heights  of  the  top- 
timber  line  taken  from  the  table  of  dimensions  for  con- 
structing the  bodies  ;  and  through  these  points  a  curve 
being  described,  will  represent  the  sheer  of  the  ship  or 
top-timber  line  agreeable  to  the  dimensions. 

The  quartcr-df^ck  and  forecastle  are  next  to  be  da- 
scribed,  which  may  be  done  by  taking  their  respective 
heights  and  lengths  from  the  dimensions,  and  describing 
their  curves.  In  the  same  manner  also,  the  round-house 
may  he  drawn.  The  decks  being  described  represent- 
ing their  heights  at  the  middle,  it  is  then  necessary  to 
represent  them  also  at  the  side.  For  this  purpose  take 
the  round  of  the  decks  from  the  dimensions,  and  set 
them  off  below  the  lower  line  drawn  for  the  middle  ^ 
and  a  curve  described  both  fore  and  aft,  observing  to 
let  it  be  rather  quicker  than  the  former,  will  be  the  re- 
presentation of  the  decks  at  the  side. 

The  ports  come  next  under  consideration.  In  the 
placing  of  them  due  attention  must  be  paid,  so  as  to 
preserve  strength  ;  or  that  they  shall  be  so  disposed  as 
not  to  weaken  the  ship  in  the  least,  which  is  often  done 
by  cutting  off  principal  timbers,  placing  them  in  too 
large  openings,  having  too  short  timbers  by  the  side  of 

Lft  I  ^  ^^\&k. 
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ApplidtiMi  tliero,  &c.  The  fraraes  representetl  hj  the  lines  al- 
•f  the  fore- ready  ilrawn  must  be  first  coDsulted.  Then  with  a 
R**'"*^  ^*'**  pencil  draw  two  curve?,  for  the  lower  and  upper  parts 
•irucUon  df  ®*  the  lower  deek  pQ«ts,  parallel  to  the  line  represent- 
Ship«.  ing  the  lower  deck. ;  the  distances  of  these  lines  from 
the  deck  are  to  be  taken  from  the  dimensions,  obner- 
ving,  however,  to  add  to  these  heights  the  thick nens  of 
the  deck,  as  the  deck  line  at  the  side  represents  the  un- 
der part  of  the  deck. 

The  foremost  port  is  then  to  he  described,  observing 
to  place  it  as  far  aft  as  to  give  sufficient  room  for  the 
manner :  the  most  convenient  place  will  therefore  be 
to  put  it  between  tbe  frames  R  and  T,  and  equally  di- 
stant from  each.  It  will  then  be  placed  in  the  most  con- 
spicuous point  of  strength,  as  it  will  have  a  long  top- 
tiraber  on  the  aft  side  and  a  long  fourth  I'uttock  on  the 
fore  side  of  it.  The  second  part  may  be  plated  in  like 
manner  between  the  next  two  frames,  which  will  be 
equally  well  situated  for  strength  as  the  former }  and 
by  proceeding  in  this  manner,  the  ports  on  the  gun  deck 
may  also  be  placed,  taking  caie  to  have  two  frames  be- 
tween every  two  ports,  all  fore  and  alt. 

The  upper  deck  ports  are  then  to  be  described  ;  and 
in  order  to  dispose  of  them  in  tbe  tstronirc^t  situation 
possible,  they  must  be  placed  over  the  middle  between 
the  gun-deck  ports,  so  that  every  frame  in  the  bhip  will 
run  up  to  the  top  of  tbe  side,  by  their  coming  between 
a  gun  and  upper  deck  port  ^  and  tvtry  poit  will  be 
between  the  frames,  which  will  in  a  great  measure  con- 
tribute towards  the  strength  of  tbe  bhip.  With  regard 
to  the  ports  on  the  quarter  deck,  it  is  not  of  sucli  ma- 
terial consequence  if  they  cnt  the  head  of  the  frame,  as 
in  placing  them  the  situation  of  the  dead  eyes  must  be 
considered,  placing  a  port  where  there  is  a  vacancy  be- 
tween the  dead  eyes  large  enough  to  admit  of  one  ]  ob- 
serving always  to  place  them  as  nearly  as  possible  at 
equal  distances  from  each  other  *,  and  where  it  happens 
that  they  do  not  fall  in  the  wake  of  a  frame,  then  that 
frame  must  by  all  means  be  carried  up  to  the  top  of  the 
side. 

The  necessary  length  of  the  round-house  being  de- 
termined in  the  dimensions,  it  may  be  set  off;  observing, 
however,  to  let  it  be  no  longer  than  is  just  sufficient 
for  the  neces<iary  accommodations,  as  the  shorter  the 
round-honse  the  works  abaft  may  be  kept  lower,  and  a 
low  snug  stem  is  always  accounted  the  handsomest. 
Then  set  off  the  round  of  the  deck  at  the  foremost  end, 
below  the  line  drawn  j  the  deck  at  the  side  may  be  de- 
scribed by  another  curve  dn^wn  quite  aft.  Now,  froo^ 
the  point  for  the  round  of  the  deck  to  the  stern-timber^ 
draw  a  curve  parallel  to  the  top-timber  line,  and  that 
will  be  the  extreme  height  of  the  top  of  the  side  abaft, 
which  height  continues  to  range  fair  along  to  the  fore* 
most  end  of  the  round-house,  and  at  that  place  may 
have  ft  fall  about  14  inches,  which  may  be  turned  off 
with  a  drill  scroll.  At  the  fore  part  of  the  quarter- 
deck, the  topside  may  have  a  rise  of  14  inches,  which 
may  also  be  turned  off  with  a  scroll.  But  as  the  raising 
of  the  topside  only  14  inches  at  that  place  wilf  not  be 
sufficient  to  unite  with  the  heights  abaft,  it  will  there- 
fore be  necessary  to  raise  14  inches  more  upon  that, 
and  break  it  off  with  a  scroll  inverted  on  the  first  scroll, 
and  continue  these  two  lines,  parallel  to  the  top-timber 
line,  to  the  distance  of  about  seven  feet  aft.  At  tbe 
foremost  end  of  the  round-house  there  is  a  break  of  14 


indies  already  mentioned  ;  and  in  onler  ta  make  tliat  Afylbiki 
part  uniform  with  the  breaks  at  the  foremost  en^l  of  the  <^.^^ 
quarter-deek,  there  most  be  set  down  14  inches  mofe^^^.*^ 
below  the  former}  and  at  these  two  bei|rhts  cnntinue  twom,^^^ 
curves  parallel  to  the  top* timber  line,  from  the  aft  part  Sbp. 
of  the  stem  to  the  ends  of  the  two  curves  already  drawn 
at  the  foremost  end  of  the  quarter-deck.  If  they  should 
happen  not  to  break  in  fair  with  them,  they  mast  be 
turned  ofl*  with  a  round  }  but  to  make  them  appear 
more  handsome,  the  lower  iiue  may  be  turited  off  with 
a  scroll.  These  lines  being  drawn  will  represent  the 
upper  edges  of  the  rails. 

The  height  of  the  top  side  at  the  fore  part  of  tbe  ship 
must  next  be  considered;  which,  in  order  to  fi'trt  proper 
height  for  the  foreca&tle,  must  have  a  rise  there  of  14 
inches,  the  break  beiii^  at  the  after  end  of  the  fore- 
castle, and  turned  off  as  before.  Eiit  as  this  part  of 
the  ship  is  still  conbiderably  lower  than  the  afttr  part,  it 
will  be  necessary  to  give  another  of  eight  inches  upon 
the  former,  and  turn  it  off  with  a  scroll  inverted.  Hence 
this  part  of  the  ship  will  appear  more  uniform  to  the  af- 
ter part. 

The  finishing  parts,  namely,  the  whiles,  stem,  bead, 
rails,  &CC.  remain  to  he  described.  The  wales  may  be 
first  drawn  j  and  as  the  strength  of  the  ship  depends 
very  much  on  the  right  pUcing  of  them,  great  caie 
mu4t  theiefore  be  taken  that  they  may  be  as  little  as 
posiiible  wounded  by  the  hiwer-dtck  ports,  aod  so  pla- 
ced that. the  lower-clerk  bolts  sha!!  bolt  in  them,  and 
also  that  they  tome  r*  uc  ar  as  possible  ou  the  broadest 
part  of  the  bhip.  In  the  first  place,  therefore,  the 
height  of  breadrh  tines  must  be  chosen  for  our  guide. 
These  heights  of  hrpadth  are  to  be  taken  from  the  di- 
mensions, and  set  off  on  the  respective  frames,  and  curves 
drawn  through  these  points  will  be  the  upper  and  lower 
heights  of  breadth  lines.  The  height  of  the  wales 
may  be  now  determined  \  which  in  general  is  in  sudi 
a  manner  that  the  upper  height  of  breadth  line  comes 
about  six  inches  below  their  upper  edge,  and  the  wales 
are  then  placed  right  upon  the  breadth  lines.  Take  tbe 
heights  and  breadths  of  the  wales  afore,  at  midships^ 
and  abaft,  from  the  table  of  dimensions  j  draw  carves 
through  the  points  thus  found,  and  the  wales  will  be 
represented. 

The  channel  wales  are  then  to  be  described.  Tbey 
are  principally  intended  to  strengthen  the  top  side,  and 
must  be  placed  between  the  lower  and  upper  deck  ports; 
and  the  lower  end  of  them  at  midships  should  he  placed 
as  low  as  possible,  in  order  to  prevent  them  from  being 
cut  by  the  upper  deck  ports  afore  and  abaft.  Take 
their  heights  and  breadths  from  the  dimensions;  lay 
them  off,  and  describe  curves  through  the  correspond- 
ing points,  and  the  channel  wales  will  be  represented. 

Lay  off  tbe  dimensions  of  the  waste  rail  found  in  the 
table;  and  through  the  points  draw  a  line  parallel  to  the 
top  timber  line  all  fore  and  afL  This  rail  terminates 
the  lower  part  of  the  paint  work  on  the  top  side,  as  all 
the  work  above  this  rail  is  generally  painted,  and  tbe 
work  of  the  top  side  below  it  payed  with  a  varnish,  ex« 
cept  the  main  wales,  which  are  always  payed  with  pitch. 

Take  the  draught  of  water  from  the  dimensions,  and 
draw  the  load  water-line,  which  is  always  done  in  green. 
Divide  the  distance  between  the  load  water-line  and  tbe 
npper  edge  of  the  keel  into  ^ve  equal  parts,  and  thxoagb 
these  points  draw  four  mors  water- Knet. 

Set 
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»?ic  ttion  Set  off  ttie  centres  of  the  masts  on  the  gun^dcck  *, 
lie  fore-  |]|^ir  rnke  may  likewise  be  Uken  from  the  dimensions. 
Llfc^\In' ^*^  off  aUo  the  centre  of  the  bowsprit,  letliiig  it  be 

iction  oi^<i>ui'  ^^^^  ^^^"^  ^'*^  ^^^^  "^^  ^^^  ^^^  ?*^  ^^  ^'^^  stem, 
ihapfu      which  will  give  sufficient  height  for  a  light  and  airj  fi- 

"■■«    '   'gure. 

Draw  the  knight-heads  so  as  to  be  sufficiently  high 
above  the  bowsprit  to  admit  of  a  chock  between  them 
for  the  better  security  of  the  bowsprit.  The  timber 
beads  may  also  be  drawn  above  the  forecastle,  observ- 
ing to  place  the  mOMt  convenient  for  the  timbers  of  the 
frame,  being  those  which  come  over  the  upper  dkck 
ports,  as  they  may  be  allowed  long  enough  to  form  hand- 
some heads*  There  should  be  one  placed  abafl  the  cat- 
head, to  whiich  the  foremost  block  is  to  be  bolted,  and 
there  may  be  two  ports  on  the  forecastle  formed  by  them, 
and  placed  where  it  is  most  convenient  to  the  dead 
eyes. 

Describe  the  channels,  taking  their  lengths  and 
thicknesses  from  the  dimensions,  and  place  their  upper 
e^frcM  well  with  the  lower  edge  of  the  sheer  rail.  The 
dead  eyes  may  then  be  drawn,  observing  to  place  them 
in  such  a  manner  that  the  chains  may  not  interfere  with 
the  ports  ^  an<i  the  preventer  plates  must  all  be  placed 
on  the  channel  wules,  letting  them  he  of  such  a  length 
that  the  jireventer  bolt  at  each  end  may  bolt  on  each 
edge  of  the  channel  wales.  It  must  also  be  observed  to 
give  each  of  the  chains  and  preventer  plates  a  proper 
rake,  that  is,  to  let  them  lie  in  the  direction  of  the 
shrouds,  which  may  be  done  in  the  following  manner ; 
Produce  the  mast  upwards,  upon  which  set  off  the 
length  of  the  mast  to  the  lower  part  of  the  head }  these 
strai^rht  lines  drawn  from  that  point  through  the  centre 
of  each  dead  eye  will  give  the  direction  of  the  chains 
and  preventer  braces. 

The  fenders  may  be  then  drawn,  observing  to  place 
them  right  abreast  of  the  main  hatchway,  in  order  to 
prevent  the  ship^s  side  from  being  hurt  by  whatever 
may  be  hoisted  on  board.  The  proper  place  for  them 
will  therefore  be  at  timber  3  ^  and  the  distance  between 
them  may  be  regulated  by  the  distance  between  the 
ports.  The  chest-tree  may  also  be  drawn,  which  must 
be  placed  at  a  proper  distance  abaft  the  foremast,  for 
the  conveniency  of  hauling  home  the  fore  tack.  It 
may  therefbro  be  drawn  at  the  afit  side  of  timber  C 
irom  the  top  of  the  side  down  to  the  upper  edge  of  the 
channel  wales  ^  and  the  fenders  may  reach  from  the  top 
of  the  side  down  to  the  upper  edge  of  the  main  wales. 
As  the  fenders  and  chest*  tree  are  on  the  outside  of  the 
planks,  wales,  &c.  the  lines  representing  the  wales,  &c. 
should  not  be  drawn  through  them. 

Draw  the  steps  on  the  side,  which  must  be  at  the  fore 
part  of  the  main  drift  or  break,  making  them  as  long  as 
the  distance  between  the  upper  and  lower  deck  ports 
will  admit  of.  Tliey  may  be  about  six  inches  asunder, 
and  five  inches  deep,  and  continued  from  the  top  of  the 
side  down  to  the  middle  of  the  main  wales. 

In  order  to  describe  the  head,  the  height  of  the  beak- 
Iwad  must  be  first  determined,  which  may  be  about  two 
feet  above  the  upper  deck.  At  that  place  draw  a  hori- 
zontal line,  upon  -which  set  off  the  length  of  the  beak- 
head,  which  may  be  7  j-  feet  ^abaft  the  fore  part  of  the 
•tem,  and  from  thence  square  a  line  up  to  the  fore- 
castle deck  ;  which  line  will  represent  the  aft  part  of  the 
faeak-'head,  aod  will  likewise  terminate  the  foremost  end 
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of  the  forecastle.  The  length  of  the  head  may 'now  beApplicatioiv 
deteriiiined,  which  by  the  proportions  will  be  found  to  of  (he  fuir- 
be  15  feet  six  inches  from  the  fore  part  of  the  stem.  Set^'»JJj^*J?^^^ 
it  off  from  the  fore  part  of  the  stem,  and  erect  a  per-  jtyuction  of 
pendicular,  which  will  be  the  utmost  limits  of  the  figure  Shipsk 
forward  :  then  take  the  breadth  of  the  figure  from  the 
proportions,  which  is  four  feet  four  inches,  and  set  it  off 
forward  j  and  another  perpendicular  being  drawn  will 
show  the  utmost  extent  of  the  hair  bracket  forward,  or 
aft  part  of  the  figure.  Then  draw  the  lower  cheek,  let« 
ting  the  upper  edge  be  well  with  the  upper  edge  of  the 
main  wales,  and  the  after  end  ranging  well  with  the 
beak-head  line  ^  set  off  the  depth  of  it  on  the  stem  ) 
which  is  about  1 1  inches,  and  let  a  curved  line  pass 
from  the  after  end  through  the  point  on  the  stem,  and 
to  break  in  fair  with  the  perpendicular  first  drawn  for 
the  length  of  the  head,  the  fore  part  of  the  curve  will 
then  represent  the  position  of  the  figure. 

The  upper  cheek  may  next  be  drawn  ;  but,  in  order 
to  know  the  exact  place  of  it  on  the  stem,  the  place  of 
tha  main  rail  must  firs>t  be  set  off  on  the  stem,  the  up- 
per edge  of  which  may  be  kept  on  a  level  with  the  beak- 
head  'y  then  setting  off  the  depth  of  it  below  that,  the 
place  for  the  upper  cheek  may  he  determined,  letting 
it  be  esNtctly  in  the  middle  between  that  and  the  lower 
cheek :  then,  by  drawing  corves  for  the  upper  and  low* 
er  edges  of  the  cheek  from  the  after  end  parallel  to  the 
lower  cheek,  to  break  in  fair  with  the  perpendicular 
drawn  for  the  back  of  the  figure  :  then  the  upper  cheek 
will  be  formed.  The  upper  part  may  run  in  a  serpen- 
tine as  high  as  where  the  &houlder  of  the  figure  is  suppo- 
sed to  come,  at  which  place  it  may  be  turned  off  wifh 
a  scroll.  The  distance  from  the  scroll  to  the  heel  of  the  ^ 
figure  is  called  the  hair-bracket. 

The  head  of  the  block  may  be  formed  by  continuing 
the  line  at  the  breast  round  to  the  top  of  the  hair-brac- 
ket, observing  to  keep  the  top  of  it  alwut  six  inches  : 
clear  of  the  under  side  of  the  bowsprit. 

Having  tbe  distance  set  off  on  the  stem  for  placing  the 
main  mil,  it  may  next  be  described,  keeping  the  bag  of 
it  as  level  as  possible  for  the  conveniency  of  the  grat* 
ings,  and  letting  the  foremost  end  rise  gradually  accord- 
ing to  the  rise  of  the  upper  cheek  and  hair  bracket,  and 
may  turn  off  on  the  round  of  tbe  scroll  before  drawn  for 
the  hair-bracket.  To  form  the  after  end,  set  off  the 
size  of  the  head  of  the  rail  abaft  the  beak-head  line, 
and  erect  a  perpendicular ;  then  describe  the  arch  of  a 
circle  from  that  perpendicular,  to  breajk  in  fair  with  the 
lower  side  of  the  rail  in  the  middle,  and  also  another 
from  the  beak-head  perpendicular,  to  break  in  fair  with 
the  upper  side  of  the  rail  at  tbe  middle,  observing  to- 
continue  the  head  of  it  sufficiently  high  to  range  with 
the  timber  heads  above  the  forecastle. 

Tbe  head  timbers  are  next  to  be  drawn,  plating  the 
atepn  timber  its  own  thickness  abaft  the  stem,  and  the  fore- 
most must  be  so  placed  that  tbe  fore  side  ma?  be  up  and 
down  with  the  heel  of  the  block  or  figure,  which  has  not 
yet  been  set  off.  Take  therefore  the  distance  from  the  • 
breast  to  the  heel  on  a  square  which  is  seven  feet,  and 
erect  a  perpendicular  from  the  lower  part  of  the  lower 
cheek  to  the  lower  part  of  the  upper  cheek  ;  which  per- 
pendicular will  terminate  the  foremost  end  of  the  lower 
cheek  and  the  heel  of  the  figure,  and  will  also  termi- 
nate the  lower  end  of  the  haiV^bracket :  then,  by  conti- 
nuing tbe  same  perpendicular  from  the  u^^er  ^^^^^^1% 
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Application  tlie  loWer  deck  to  the  under  part  of  the  msin  rail,  the 
or  the  Tore-  fore  side  of  the  foremost  bead  timber  will  be  described ; 
going  Rules  jmd  by  setting  off  its  thickness  aft,  the  other  side  may 
to  the  Con- (j^  drawn.  The  middle  head  timber  may  be  spread  be- 
Ships,  tween  the  two  former  ones  5  and  there  may  also  be  one 
timber  placed  abaft  the  stenii  at  a  distance  from  the 
stem,  equal  to  that  between  the  others,  and  the  lower 
end  of  it  may  step  ou  the  upper  edge  of  the  lower  rail. 
To  describe  the  middle  and  lower  rails,  divide  the 
distance  between  the  lower  part  of  the  main  rail  and  the 
upper  part  of  the  upper  cheek  equally  at  every  head 
timber  ^  aotl  curves  being  described  through  these  points 
will  form  the  middle  and  lower  rails.  The  after  end  of 
the  lower  rail  must  terminate  at  the  after  edge  of  the 
after  head  timber. 

The  cat- head  ought  to  be  represented  in  such  a  maa« 
ner  as  to  come  against  the  aft  side  of  the  head  of  the 
main  rail,  to  rake  forward  four  inches  in  a  foot,  and  to 
steeve  up  57  inches  in  a  foot,  and  about  one  foot  six 
inches  sqwire.  The  lower  part  of  it  comes  on  the  plank 
of  the  deck  at  the  side,  and  the  supporter  under  it  must 
form  a  fair  curve  to  break  in  with  the  after  end  of  the 
middle  rail. 

The  hawse  holes  must  come  between  the  cheeks, 
which  is  the  most  convenient  place  for  them  ^  but  their 
place  fore  and  aft  cannot  be  exactly  determined  until 
they  are  laid  down  in  the  half-breadth  plan. 

The  knee  of  the  head  is  to  project  from  the  breast  of 
the  figure  about  two  inches  j  and  particular  care  must 
be  taken  that  in  forming  it  downwards  it  be  not  too 
full,  as  it  is  then  liable  to  rub  the  cable  very  much :   it 
may  therefore  have  no  more  substance  under  the  lower 
cheek  at  the  heel  of  the  £gure  than  is  just  sufficient  to 
admit  of  the  bobstay  holes,  and  may  be  3^  feet  distant 
from  the  stem  at  the  load-water  line,  making  it  run  in 
an  agreeable  serpentine  line  from  the  breast  down  to  the 
third  water  line,  where  it  may  he  ij-  feet  &om  the  stem. 
By  continuing  the  same  line  downwards,  keeping  it 
more  distant  from  the  •'^tem  as  It  comes  down,  tlie  gripe 
will  be  formed.    The  lower  part  of  it  must  break  in  fair 
with  the  under  part  of  the  false  keel ;  and  the  breadth 
of  the  gripe  at  the  broadest  place  will  be  found  by  the 
proportions  to  be  47  feet.     As  the  aft  part  of  the  gripe 
is  terminated  by  the  fore  foot,  or  foremost  end  of  the 
keel,  it  will  now  be   proper  to  finish  that  part  as  fol- 
lows :  From  the  line  representing  the  upper  edge  of  the 
keel   set   down   the  depth  of  the  iceel,  through  which 
draw  a  line  parallel  to  the  former,  and  it  will  he  the 
lower  edge  of  the  keel.     From  that  point,  where  the 
aft  side  of  the  stem  is  distant  from  the  upper  edge  of 
the  keel  by  a  quantity  equal  to  the  breadth  of  the  keel 
at  midships,  erect  a  perpendicular,  which  will  limit  the 
foremost  end  of  the  keel  ^  and  the  after  or  lower  end  of 
the  stem  may  be  represented  by  setting  off  the  length  of 
the  scarf  from  the  foremost  end  of  the  keel,  which  may 
be  six  feet.     Set  down  from  the  line  representing  the 
lower  edge  of  the  keel  the  thickness  of  the  false  keel, 
which  is  seven  inches  \  and  a  line  drawn  through  that 
point  parallel  to  the  lower  edge  of  the  keel  will  be  the 
under  edge  of  the  false  keel,  the  foremost  end  of  which 
may  be  three  inches  afore  the  foremost  end  of  the  main 

keel. 

The  head  being  now  'finished,  proceed  next  to  the 
stern,  the  side  and  middle  timbers  of  which  are  already 
^Irawn.     From  the  side  timber  set  off  forward  14  feet. 
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the  length  of  gallery,  and  draw  a  pencil  line  paralM  toAp^Gma 
the  tide  timber ;  draw  also  a  line  to  intersect  the  touch  «<^^^ 
of  the  upper  counter  at  the  side,  producing  it  f u>^vai^  8"*i^ 
parallel  to  the  eheer  as  far  as  the  pencil  Hoe  fir:»tdrawn  \ 
and  this  line  will  represent  the  upper  edge  of  the  gal- 
lery rim.  From  which  set  down  eight  inches,  the 
breadth  of  the  gallery  rail,  and  draw  the  lower  edge 
of  the  rail.  At  the  distance  of  eight  inches  from  the 
fore  side  of  the  aide  timber  draw  a  line  paral lei -t hereto  $ 
and  from  the  point  of  intersection  of  this  line  with  the 
upper  edge  of  the  gallery  rim,  draw  a  carve  to  the 
middle  timber  parallel  to  the  touches  of  the  upper  coun- 
ter, which  line  will  represent  the  upper  edge  of  the  up- 
per counter  rail  as  it  appears  on  the  sheer  draught. 
The  lower  edge  of  this  rail  may  be  formed  by  setting 
off  its  depth  from  the  upper  edge*  In  the  same  manner 
the  lower  connter  rail  may  be  described  :  then  take  the 
distance  between  that  and  the  upper  counter  rail,  and 
set  it  off  below  the  rim  rail  \  and  hence  the  rail  that 
comes  to  the  lower  stool  may  be  drawn,  keeping  it  pa- 
rallel to  the  rim  rail.  Underneath  that,  the  lower  fi- 
nishing may  be  fomed,  making  it  as  light  and  agree- 
able as  possible. 

Set  off  from  the  middle  timber  on  the  end  of  the 
quarter-deck  the  projection  of  the  balcony,  which  ouy 
be  about  two  feet,  and  draw  a  line  with  a  pencil  paraW 
lei  to  the  middle  timber.  On  this  line  set  off  a  point 
If  inches  below  the  under  side  of  the  quarter-deck, 
from  which  draw  a  cnive  to  the  side  timber  parallel  to 
the  upper  counter  rail,  which  curve  will  represent  the 
lower  side  of  the  foot  space  rail  of  the  balcony  as  it  ap* 
pears  in  the  sheer  draught. 

Take  the  distance  between  the  point  of  intersection 
of  the  upper  edge  of  the  upper  counter  with  the  mid* 
die  line,  and  the  point  of  intersection  of  the  under  side 
of  the  foot  space  rail  with  the  middle  line,  which  set 
up  on  a  perpendicular  from  the  upper  edge  of  the  rim 
rail  at  the  foremost  end.  Through  this  point  draw  a 
line  parallel  to  tlie  rim  rail  to  intersect  the  lower  part 
of  the  foot  space  rail,  and  this  line  will  represent  the 
lower  edge  of  the  rail  that  comes  to  the  middle  stool, 
and  will  answer  to  the  foot  space  rail.  Then  between 
this  line  and  the  rim  rail  three  lights  or  sashes  may  be 
drawn,  having  a  muntin  or  pillar  between  each  light  of 
about  14  inches  broad,  and  the  lower  gallery  will  be 
finished.  Set  off  the  depth  of  the  middle  stool  rail 
above  the  line  already  drawn  for  the  lower  edge,  and 
the  upper  edge  may  be  drawn.  Then  set  off  the  same 
depth  above  the  curve  drawn  for  tlie  lower  edge  of  the 
foot  space  rail,  and  the  upper  edge  of  that  rail  may  then 
be  drawn. 

The  quarter-piece  must  be  next  described,  the  beel 
of  which  must  step  on  the  after  end  of  the  middle  stooL 
Draw  a  line  with  a  pencil  parallel  to  the  middle  timber, 
and  at  a  distance  therefrom,  equal  to  the  projection  of 
the  balcony.  Upon  this  line  set  up  from  the  round- 
house  deck  the  height  of  the  upper  part  of  the  stem  or 
taff  rail,  which  may  be  four  feet  above  the  deck.  At 
that  height  draw  with  a  pencil  a  horizontal  line,  and 
from  its  intersection  with  the  line  first  drawn  describe  a 
curve  to  the  middle  stool  rail,  observing  to  make  the 
lower  part  of  this  curve  run  nearly  parallel  to  the  side 
limber,  and  the  lower  part  about  three  inches  abaft  the 
side  timber  \  and  this  curve  will  represent  the  aft  side  of 
the  quarter-piece  at  the  outside.  There  set  off  the  thick* 
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)1ic8iiMi°®^  of  tbe  qaarter-prece^  ydhich  is  one  foot  six  inches, 
he  fore-  afore  tbe  carve  already  drawn ;  and  another  curve  be- 
ig  Rules  ing  described  parallel  to  it  from  the  lower  part  to  the 
Ue  Con-^^p  of  tbe  sheer,  and  the  quarter-piece  at  the  outside 
iction  of  ^^.|^  ^  represented.  On  the  horizontal  line  drawn  for 
^'  tbe  upper  part  of  tbe  taff-rail  set  off  forward  the  thick- 
ness of  tbe  taff-rail,  which  is  one  foot ;  then  draw  a 
curve  down  to  the  head  of  the  quarter-piece  parallel  to 
tbe  first,  and  that  part  of  the  taff-rail  will  be  described. 
Instead  of  a  fair  curve,  it  is  customary  to  form  the  upper 
part  of  the  taff-rail  with  one  or  two  breaks,  and  their 
curves  inverted.  Either  way  may,  however,  be  used 
according  to  fancy. 

Set  off , tbe  depth  of  tbe  taff-rail,  which  may  be  about 
3t  feet,  on  tbe  line  drawn  for  the  projection  ;  from  tbe 
upper  part,  and  from  this  point,  describe  a  curve  as  low 
as  tbe  heel  of  the  quarter-piece,  and  about  five  inches 
abaft  it  at  that  pkce  j  observing  to  make  it  run  nearly 
parallel  to  tht  after  edge  of  the  quarter-piece  ;  and  the 
after-part  of  the  quarter-piece,  which  cornea  nearest  to 
the  side,  will  be  represented. 

Set  up  on  tbe  line  drawn  for  the  projection  of  tbe 
Kalcoay  tbe  height  of  the  upper  part  of  the  balcony  or 
breast-rail,  which  is  3f  feet  from  the  deck  }  set  off  the 
thickness  of  the  rail  below  that,  and  describe  the  balco- 
ny, keeping  it  parallel  to  the  foot  space  rail,  and  termi- 
nating it  at  the  line  drawn  for  the  al\er  part  of  the  qnar-> 
ter-piece  nearest  the  side  v  and  the  whole  balcony  will 
then  be  represented. 

The  upper  gallery  is  then  to  be  described.  In  ordev 
to  this,  its  length  must  be  determined,  which  may  be 
1 1  feet.  Set  off  this  distance  from  the  side  timber  for- 
ward with  tbe  sheer  ^  and  at  this  point  draw  a  line  pa^- 
rallel  to  tbe  side  timber,  which  line  will  represent  the 
fore  part  of  tbe  gallery.  Then  take  tbe  distance  be- 
tween the  upper  part  of  the  foot  space  rail  and  the  up- 
per part  of  tbe  breast  rail  qn  a  perpendicular,  and  set  il 
off  on  a  perpendicular  from  tbe  upper  part  of  tbe  middle 
atool  rail  on  the  line  drawn  for  tbe  fore  part  of  the  gal- 
lery, from  which  to  the  fore  part  of  the  quarter-piece 
draw  a  straight  line  parallel  to  the  rail  below,  which 
line  will  be  the  opper  edge  of  the  upper  rim  rail  ^and 
its  thickness  being  set  off,  tbe  lower  edge  may  also  be 
drawn.  From  tbe  upper  edge  of  that  rail  set  up  an  ex- 
tent equal  to  the  distance  between  tbe  lower  rim  rail 
and  middle  stool  rail,  and  describe  tbe  upper  stool  rail, 
the  after  end  of  which  will  be  determined  by  tbe  quar- 
ter-piece, and  the  fore  end  by  the  line  for  tbe  length  of 
the  gallery.  There  may  be  three  sashes  drawn  between 
these  two  ra^s  as  before  v  and  hence  the  upper  gallery 
will  be  formed. 

The  upper  finisbtng  should  be  next  drawn,  the  length 
«f  which  may  be  i^  foot  less  than  the  upper  gallery. 
Draw  a  line  parallel  to  the  rake  of  the  stem  for  the  fore 
cod  of  it,  and  let  the  upper  part  of  tbe  topside  be  tbe 
upper  part  of  tbe  upper  rail,  from  which  set  down  three 
inches  for  the  thickness  of  the  rail,  and  describe  it. 
Describe  also  another  rail  of  the  same  length  and  thick- 
,  ness  as  the  former  $  and  eight  inches  below  j  from  tbe 
'  end  of  which  a  serpentine  line  may  be  drawn  down  to 
the  upper  stool  rail,  and  the  upper  finishing  will  be  com- 
pleted. 

The  stem  being  now  finished,  the  rudder  only  re- 
mains to  be  drawn.  Tbe  breadth  ^of  the  rudder  at  the 
lower  part  is  to  be  determined  from  the  proportionsi  and 
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set  off  from  the  line  representing  tbe  aft  part  of  tbe  Application 
stem-post  J  wbicb  line  also  represents  the  fure  part  of  of  the  for». 
the  rudder.     Then  determine  on  tbe  lower  hance,  let-  ^®'"K  ^"^*" 
ting  it  be  no  higher  than  is  just  sufficient,  which  may  he  ^^^^.^^^^"^ 
about  one  foot  above  tbe  load-water  line,  and  set  oil*  its     shipi. 
breadth  at  that  place  taken  from  the  propoitions.  Then  ^       /    m 
a  line  drawn  from  thence  to  the  breadth  set  off  at  the 
lower  part  will  be  tbe  aft  side  of  the  rudder  below  the 
lower  hance.     There  may  also  be  another  hance  about 
the  height  of  tbe  lower  deck.     Tbe  use  of  these  breaks 
or  hances  is  to  reduce  the  breadth  as  it  rises  toward  the 
head.     The  aft  part  may  be  drawn  above  the  lower 
hance,  the  break  at  the  lower  hance  being  about  ten 
inches,  and  tbe  break  at  tbe  uj^r  hance  six  inches.— > 
The  back  may  be  then  drawn.     It  is  of  elm,  about 
four  inches  thick  on  the  aft  part.      That  thickness  be- 
ing set  off,  and  a  line  drawn  from  the  lower  hance  to 
the  lower  end  will  represent  the  back.    The  head  of  tbe 
rudder  should  be  as  high  as  to  receive  a  tiller  above 
tbe  opper  deck.     Therefore  set  off  the  size  of  the  head 
above  tbe  upper  deck,  and  draw  a  line  from  thence  to 
tbe  break  of  tbe  upper  banco,  and  the  aft  part  of  tho 
rudder  will  be  represeated  all  tbe  way  up.    The  beard- 
ing should  be  drawn,  by  setting  off  the  breadth  of  it 
at  tbe  keel  from  tbe  foreside  of  the  rudder,  which  may 
be  nine  inches.     Set  off  also  the  breadth  at  tbe  head  of 
the  wing-transom,  which  may  be  a  foot.     Then  a  line 
being  drawn  through  these  two  points,  from  tbe  lower 
part  of  the  rudder  to  about  a  foot  above  the  wing-tran- 
som, and  -tlie  bearding  will  be  represented.     As  tbe 
bearding  is  a  very  nice  point,,  and  the  working  of  the 
rudder  depending  very  much  upon  it,  it  should  always 
be  very  particularly  considered.    It  has  been  customary 
to  beard  tbe  rudder  to  a  sharp  edge  at  the  middle,  by 
which  tbe  main  piece  is  reduced  more  than  necessary. 
The  rndder  should,  however,  be  bearded  from  tbe  side 
of  the  pintles,  and  the  fore  side  made  to  tbe  form  of  tbe 
pintles* 

Tbe  pintfes  and  braces  may  next  be  drawn.     In  order 
to  which  determine  tbe  place  of  the  upper  one,  which 
must  be  so  disposed  that  the  straps  will  come  round  the 
head  of  the  standard,  which  is  against  the  head  of  tbe 
stern-post  on  tbe  gun-deek,  and  meet  at  tbe  middle  line. 
By  this  means  there  is  double  security  both  to  the  brace 
and  standard.      To  obtain  those  advantages,  it  must 
therefore  be  placed  about  four  inches  above  the  wing- 
transom  :  tbe  second  must  be  placed  just  below  tbe  gun- 
deck  so  as  to  bolt  in  tbe  middle  of  the  deck-transom, 
and  the  rest  may  be  spaced  equally  between  the  lower 
ope,  which  may  be  about  six  inches  above  tbe  upper 
edge  of  tbe  keel.     The  number  of  them  is  generally 
seven  pair  upon  this  class  of  ships ;  but  tbe  number  may 
be  regulated  b^  the  distance  between  the  second  and 
upper  one,  making  the  distance  between  the  rest  nearly 
the  same.     The  length  of  all  the  braces  will  be  found 
by  setting  off  the  length  of  the  lower  one,  which  may 
be  eight  feet  afore  the  back  of  tbe  stern-post )  and  also 
tbe  length  of  the  third,  which  is  four  feet  and  a  half 
afore  the  back  of  the  stem-post  y  and  a  line  drawn  from 
the  one  extremity  to  the  other  will  limit  tbe  interme- 
diate ones,  as  will  appear  on  the  sheer  draught     Tbe 
braces  will  seem  to  diminish  in  length  very  much  as 
they  go  up  ^  but  when   measured  or  viewed  on  the 
shape  of  the  body,  they  will  be  nearly  of  an  equ»l 
length.    The  length  of  the  straps  of  tbe  i^intlea  vibA&W 
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come  upon  the  rudder  may  all  be  whhin  foar  inches 
of  tlic  aft  Ride  of  the  rudder;  nnd  the  mdder  be- 
ing a  flat  surface,  they  will  all  appear  of  the  proper 
lengths. 

ir.  0/the  half^hraflth  and  body  pians.^The  half- 
breadth  plan  mutit  be  first  drawn.  Then  produce  the 
lower  edge  of  the  keel  both  wsys,  and  let  it  also  repre- 
sent tiic  middle  line  of  the  half-breadth  plan.  Prodoce 
all  (he  frames  downtvard*,  and  also  tbe  fure  and  after 
perpendiculars.  Then  from  the  place  in  the  theer-plan, 
wliore  the  height,  of  breadth -lines  intersect  the  stem, 
iqnare  down  to  the  middle  lin^the  fore  and  aft  part  of 
tbe  rabbet  and  tbe  fore  part  of  the  stem.  Take  from 
the  dimenniuns  what  the  stem  is  sided  at  that  place,  and 
Set  off  half  of  it  from  tbe  middle  line  in  the  half-breadth 
plan,  throngh  which  draw  a  line  parallel  to  the  middle 
line  through  the  three  lines  squared  down,  and  tbe  half 
breadth  oT  the  stem  will  be  represented  in  the  half- 
breadth  plan.  Take  the  thickness  of  the  plank  of  tbe 
bottom  which  is  4^  inches,  f  nd  describe  the  rabbet  of 
tbe  stem  in  the  half-breadth  plan* 

From  the  points  of  intersection  of  the  height  of 
brendth  lines  with  the  counter  timber  at  the  side,  and 
with  the  counter  limber  at  the  middle  line,  draw  lines 
perpendicolar  to  the  middle  line'  of  the  half>breadth 
plan,  from  which  set  off  the  half  breadth  of  the  conoter 
on  the  Mne  first  drawn  }  and  from  this  point  to  the  in- 
tersection o£  tbe  line  last  drawn,  with  the  middle  line 
draw  a  curve, «nd  the  half  breadth  of  the  connter  will 
he  represented  at  the  height  of  breadth,  which  will  be 
tbe  broadest  part  of  tbe  stem. 

Take  tbe  main  half  breadth  of  timber  dead  flat  from 
the  dimensions,  ami  lay  it  off  from  the  middle  line  on 
dead  flat  in  the  balf-breadth  plan.  Take  also  from  the 
dimensions  the  main  half  breadth  of  everj  timber,  and 
sr:t  off  each  from  tbe  middle  line  en  the  corresponding 
timbers  In  the  half-breadth  plan.  Then  a  curre  drawn 
from  the  end  of  the  line  represrnting  the  half-breadth 
of  the  counter  through  all  the  points,  f«el  off  on  the  tim- 
bers, and  terminating  at  the  aft  part  of  the  stern,  will 
be  the  main  half-breadth  line.  Take  from  the  dimeit- 
sions  the  top  timber  half- breadth,  and  describe  tbe  top- 
timber  half  breadth  Une  in  the  balf-breadth  plan,  in  tbe 
same  manner  as  the  main  balf-breadth  line. 

Take  from  the  dimensions  the  balf-breadth  of  tbe  ri- 
ii^ng,  and  set  it  off  from  tbe  middle  line  on  tbe  eorre* 
sponding  timbers,  iu  tbe  half-breadth  plan,  observing, 
-where  the  word  tmJnde  is  expressed  in  tbe  tables,  the 
balf-breadtb  for  that  timber  most  be  set  off  above  or 
•n  tlie  ontside  of  the  middle  line.  Then  a  curve  drawn 
throngh  these  poiuts  will  be  the  half-brradth  of  ri«ing 
io  the  balf-breadth  plan. 

it  will  now  be  necessary  to  proceed  to  the  body  plan. 
iDraw  a  horizontal  line  (fig.  35.^,  which  is  called  tbe 
base  iinfj  from  tbe  rii;ht-band  extremity  of  which  erect 
■  perpendicular.  Then  set  off  on  the  base  line  tbe 
main  balf-breadth  M  dead  flat,  and  erect  another  per- 
pendicular, and  from  that  act  off  the  main  half-breadth 
agaiiiv  and  erect  a  third  perpendicular.  I'he  first  per- 
pendicular, as  already  observed,  is  cslU>d  the  side  line 
v^  the  fnre  body ;  the  second  the  middle  line  \  and  tifie 
third  the  side  line  of  the  after  body. 

Take  from  the  dimension!!  the  Iteii^ltts  of  (he  diago- 
nals up  the  middle  line,  and  «^ct  them  frtm  the  1  asc  up 
tbe  mid^  line  in  the  body  plan,     lake  al^  tlietr  iii' 
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stances  from  the  middle  line  on  the  b«se,  and  set  thenAff&ai 
off.     Bet  off  also  their  heights  op  tlie  side  Uacs,  aod«f 
draw  the  diagonals.  Then  take  from  tbe  alieer  pin  the  >* 
heighu  of  the  lower  height  of  breadth-line,  and  set  theai^ 
off  upon  tbe  middle  line  in  the  body  plan  ;   tlmagh 
these  poinU  lines  are  to  be  drawn  parallel  to  tW  base, 
and  terminating  at  the  side  lines.    In  like  manner  pro- 
eeed  with  tbe  upper  height  of  brradtb  line. 

The  rising  is  next  to  be  set  off  on  tbe  body  plan  ;  it 
must,  however,  be  first  described  in  the  sheer  pha : 
Take,  therefi>re,  tbe  heights  from  tbe  dimcneieaa^  and 
set  tliem  off  00  tbe  corresponding  timbeis  ia  tbe  abeer 
plan,  and  a  curve  described  throngh  these  points  will 
be  the  rising  line  in  the  sheer  plan.  Then  take  finoa 
the  dimensions  the  rising  heights  ef  dead  flat*  Set  it 
off  in  the  body  plan,  ana  draw  a  horixonlal  line.  New 
take  all  the  rising  heigbts  from  the  sheer  plan,  and  set 
them  off  in  tbe  body  plan  froos  the  line  drawn  lor  tbe 
rising  height  of  dead  flat,  and  draw  berizootni  Unca 
throngh  these  points.  Take  from  tbe  balf-bKadth 
plan  the  half  breadths  of  tbe  rising,  and  net 
from  the  middle  line  in  the  body  pin,  and  the 
ef  the  floor  sweeps  ef  the  corresponding  tiasbeis 
obtained. 

From  tbe  balf-breadth  pbia  take  tbe  naia  half, 
breadth  lines,  and  set  them  off  from  tbe  middle  Une  ia 
the  body  plan  on  tbe  corresponding  liaes  befcre  drawn 
fi>r  the  lower  height  of  breadth  ^  aind  from  tbe  extieaa- 
ties  of  these  lines  set  off  towards  tbs  middle  liae  the 
lengtlw  of  the  lower  breadth  sweeps  respectively. 

Take  from  tbe  dimensions  the  distnoe  of  eadb  firanie 
from  the  middle  line  on  the  diagonals,  and  act  tbem  ef 
from  the  middle  line  on  their  respective  diagonal  liaes. 
Now  these  distances  being  set  off«  and  tbe  lower  breadth 
and  floor  sweeps  described,  the  shape  of  the  frames  be- 
low the  brtadth  line  may  easily  be  drawn  aa  follows : 
'  Place  one  point  of  a  compam  in  the  distance  set  off  far 
the  length  of  the  lower  breadth  sweep,*  and  extend  the 
other  to  the  point  which  terminates  the  breadth,  and 
describe  an  arch  of -a  circle  downwards^  which  will  in- 
tersect the  points  set  off  en  the  upper  diagonal  lines,  lot- 
ting it  pass  ss  low  as  convenient.  Then  fix  one  point 
ef  the  compasses  in  the  centre  of  tbe  floor  sweep,  and 
extend  the  other  to  tbe  point  set  off  00  the  fbnrth  diago- 
nal, which  is  the  floor  bead  ;  and  describe  a  circle  Is 
intersect  as  many  of  the  points  set  off  on  tbe  diagonak 
as  it  will.  Then  draw  a  curve  from  the  back  of  tbs 
lower  breadth  sweep,  through  tbe  points  on  the  diage- 
nab,  to  tbe  back  of  the  floor  sweep*  Describe  also  an- 
other curve  from  the  back  of  the  floor  sweep  throogh 
tbe  pointH  on  the  lower  diagonals,  and  terminating  at 
the  upfier  part  of  the  rabbet  of  the  keel,  and  that  part 
of  tbe  frame  below  tbe  breadth  wiU  be  formed,  la  like 
maimer  describe  the  other  frames. 

I'hrougii  the  extremities  of  the  frames  at  tbe  lower 
height  of  breadth  draw  lines  paralle}  to  tbe  middle  liae, 
and  terminating  %t  the  itpper  height  of  breadth  liae,  and 
from  thence  Ret  off  the  vpper  breadth  sweeps  ^  now  fix 
one  point  of  the  compass  in  the  centrea  of  the  oppor^ 
breadth  sweeps  successively,  and  the  other  point  to  tba 
extremities  of  the  frames^  and  describe  ciicleaapwardh 
Then  from  the  sheer  plan  take  off  the  heights  of  tbe 
top- timber  lints,  and  set  them  off  in  the  body  plaUi 
drawing  horizontal  linef*  ^  upon  which  set  «dF  the  top* 
timber  half- breadths  taken  ffom  tbe  eonresfondingtim- 
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iHMioii'Iiers  In  the  tialJT'-breftJth  plan ;  and  by  describing  curves 
ihe  fore,  from  the  back  of  the  upper  breadth  sweeps  through  the 
ig^ Bales  poiQtg  get  off  on  the  seventh  or  upper  diagonal ;  and  in- 
^^^tersectingthe  top-tirabcr  half-breadths,  the  timbers  will 
»hipi.     then  be  formed  from  the  keel  to  the  top  of  the  side* 
The  upper  end  of  the  timbers  may  be  determined  by 
taking  the  several  heights  of  the  upper  pa^t  of  the  top 
side  above  the  top-timber  line,  and  setting  them  off 
jabove  the  top-timber  line  on  the  corresponding  timbers 
in  the  body  plan.     The  lower  parts  of  the  timbers  are 
ended  at  the  rabbet  of  the  keel  as  follows :  With  an  ex« 
tent  of  four  inches  and  a  half,  the  thickness  of  the  bot- 
tom, and  one  leg  of  the  compasses  at  the  place  Where 
the  line  for  the  thickness  of  the  keel  intersects  the  base 
line ;  with  the  other  leg  describe  an  arch  to  intersect  the 
keel  line  and  the  base.  Then  fix  one  point  at  the  inter- 
section of  the  arch  and  keel,  and  from  the  point  of  in- 
tersection of  the  keel  and  base  describe  another  arch  to 
intersect  the  former.     Then  from  the  intersection  of 
these  arches  draw  one  straight  line  to  the  intersection  of 
the  keel  and  base,  and  another  to  the  intersection  of  the 
lower  arch  and  the  keel,  and  the  rabbet  of  the  keel 
wifl  be  described  at  the  main  frame.     All  the  timbers 
.in  the  midrlle  part  of  the  ship  which  have  no  rising  ter- 
minate at  the  intersection  of  the  upper  edge  of  the  rab- 
bet with  the  base  line  j  but  the  lower  part  of  the  tim« 
hers,  having  a  riif ing,  end  in  the  centre  of  the  rabbet, 
that  is,  where  the  two  circles  intersect.    Those  timbers 
nrhich  are  near  the  after  end  of  the  keel  must  be  ended 
by  setting  off  the  half  breadth  of  the  keel  at  the  port  in 
^e  half  breadth  plan,  and  describe  the  tapering  of  the 
Iceel.     Then  at  the  corresponding  timbers  take  off  the 
half  breadth  of  the  keel  'y  set  it  off  in  the  body  plan, 
and  describe  the  rabbet  as  before,  letting  every  timber 
<end  where  the  two  circles  for  its  respective  rabbet  in- 
tersect. 

To  describe  the  side  counter  or  stern  timber,  take 
the  height  of  the  wing  transom,  the  lower  counter,  up» 
per  counter,  and  top-timber  line  at  the  side  j  from  the 
sheer  plan  transfer  them  to  the  body  plan,  and  through 
these  points  draw  horizontal  lines.  Divide  the  distance 
•between  the  wing  transom  and  lower  counter  into  three 
eqnal  parts,  and  through  the  two  points  of  diyision 
draw  two  horizontal  lines.  Draw  also  a  horizontal  line 
equidistant  from  the  epper  counter  and  the  top-timber 
line  in  the  sheer  plan,  and  transfer  them  to  the  body 
plan. 

Now,  from  the  point  of  intersection  of  the  aft  side  of 
the  steim  timber  at  the  side,  with  the  wing  transom  at 
the  side  in  the  sheer  plan,  draw  a  line  perpendicular  to 
the  middle  line  in  the  half  breadth  plan.  Draw  aUo 
perpendicular  lines  from  the  points  where  the  upper  and 
krwer  transoms  touch  the  stern-post  $  from  the  points  of 
intfr^ection  of  tlie  stern-timber  with  the  two  horizontal 
lines  drawn  between,  and  from  the  intersection  of  the 
stern-timber  with  the  horizontal  line  drawn  between  the 
upper  counter  and  top-timber  line.  Then  curves  must 
be  formed  in  the  half  breadth  plan  for  the  shape  of  the 
body  at  each  of  these  heights.  In  order  to  which,  be- 
gin with  the  horizontal  or  level  line  representing  the 
height  of  the  wing  transom  in  the  body  plan.  Lay  a 
slip  of  paper  to  that  line,  and  mark  on  it  the  middle 
line  and  the  timbers  37,  35,  33,  and  29  ;  transfer  the 
slip  to  the  half  breadth  plan,  placing  the  point  marked 
on  it  for  the  middle  line  exactly  on  the  middle  in  the 
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half  breadth  plan,  and  setoff  the  half  breadths  on  the  Application 
corresponding  timbers  37,  35,  33,  and  29,  and  describe  ot  the  fore. 
a  curve  through  these  points,  and  to  intersect  the  per-Koing'^"^^'' 
pendicular  drawn  from  the  sheer  plan.    In  like  manner  "f^K^'**"' 
proceed  with  the  horizontal  lines  at  the  heights  of  the*  s^^^  ^ 
counters,  between  the  lower  counter  and  wing  transom,  * 
above  the  upper  counter  and  top-timber  line  y  and  from 
the  intersections  of  the  curve  drawn  in  the  half  breadth 
plan,    with    the   perpendicular  lines  drawn  from   the 
sheer  plan,  take  the  diKtances  to  the  middle  Kne,  and 
set  them  off  un  the  corresponding  lines  in  the   body 
plan  f  then  a  curve  described  through  the  several  points 
thus  set  off  will  he  the   representative  of  the  stern- 
timber. 

The  round-up  of  the  wing  transom.  Upper  and  lower 
counter,  may  be  taken  from  the  sheer  draught,  and  set 
off  at  the  middle  line  above  their  respective  level  lines 
in  the  body  plan,  by  which  the  round-up  of  each  may 
be  drawn.  The  round-aft  of  the  wing  transom  may 
also  be  taken  from  the  sheer  plan,  and  set  off  at  tl^e 
middle  line,  abaft  the  perpendicular  for  the  wing  tran- 
som in  the  half  breadth  plan,  whence  the  round-aft  of 
the  wing  transom  may  be  described. 

The  after  body  being  now  finished,  it  remains  to  form 
the  fore  body  ;  but  as  the  operation  is  nearly  the  same 
in  both,  a  repetition  is  therefore  unnecessary,  except  in 
those  parts  which  require  a  different  process. 

The  foremost  timbers  end  on  the  stem,  and  con<ie- 
quently  the  method  of  describing  the  ending  of  them 
differs  from  that  used  for  the  timbers  used  in  the  after 
body.     Draw  a  line  in  the  body  plan  parallel  to  the 
middle  line,  at  a  distance  equal  to  the  half  of  what 
the  stem  is  sided.     In  the  sheer  plan  take  the  height 
of  the  point  of  intersection  of  the  lower  part  of  the 
rabbet  of  the  stem  with  the  timber  which  is  required 
to  be  ended,  and  set  it  off  on  the  line  before  drawn  in 
the   body  plan.     Then  take  the  extent  between   the 
points  of  intersection  of  the  timber  with  the  lower  and 
upper  parts  of  the  rabbet,  and  with  one  leg  of  the  com- 
passes at  the  extremity  of  the  distance  laid  off  in  the 
body  plan  describe  a  circle,  and  the  timbers  may  then 
pass  over  the  back  of  this  circle.     Now,  by  applying  a 
small  square  to  the  timber,  and  letting  the  back  of  it  in- 
tersect the  point  set  off  for  the  lower  part  of  the  rabbet, 
the  lower  part  of  the  rabbet  and  the  ending  of  the  tim- 
bers will  be  described. 

The  foremost  timbers  differ  also  very  much  at  the 
head  from  those  in  the  after  body  :  For  since  the  ship 
cairies  her  breadth  so  far  forward  at  the  top-timber  line, 
it  therefore  occasions  the  two  foremost  frames  to  fall 
out  at  the  bead  beyond  the  breadth,  whence  they  are 
called  knt(ckle  timbers.      They  are   thus   described : 
The  height  of  the  top-timber  line  being  set  off  in  the 
body  plan,  set  off  on  it  the  top  half  breadth  taken  from 
the  half  breadth  plan,  and  at  that  place  draw  a  perpen- 
dienlar  ^  then  from  the  sheer  plan  take  the  height  of 
the  top  of  the  side,-  and  set  it  off  on  the  perpendicular 
in  the  body  plan  :  Take  also  the  breadth  of  the  rail  at 
the  top-timber  line  in  the  sheer  plan,  and  set  it  off  be- 
low the  top-timber  line  at  the  perpendicular  line  in  the 
body  pl^n,  and  the  straight  part  of  the  knuckle  timber 
to  be  drawn  will  be  determined.     Then  from  the  last- 
mentioned  point  set  off  describe  a  curve  through  the 
points  set  off  for  the  timber  down  to  the  upper  breadth^ 
and  the  whole  WaucU^  ImWt  V^  \i^  Wt&^\«    \\.  ^^ 
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Applicaiion  hence  be  seen  that  those  timbers  forward  will  fail  out 
of  the  fore,  beyond  the  main  breadth  with  a  hollow,  contiary  to  the 
Koin;? Rules  rest  of  the  top  side,  which  falls  within  the  main  breadth 
'?_'^„?:_^^.with  a  hollow. 

The  fore  and  after  bodies  being  now  formed,  the  wa- 
ter lines  must  next  be  described  in  the  half-breadth  plan, 
in  order  to  prove  the  fairness  of  the  bodies.  In  this 
draught  the  water  lines  are  all  represented  parallel  to 
the  keel  ;  their  heights  may,  therefore,  be  taken  from 
the  sheer  plan,  and  transferred  to  the  body  plan,  draw- 
ing horizontal  lines,  and  the  water  lines  will  be  repre- 
sented in  the  body  plan.  In  ships  that  draw  more  wa- 
ter abaft  than  afore,  the  water  lines  will  not  be  parallel 
to  the  keel  ^  in  this  case,  the  heights  must  be  taken  at 
every  timber  in  the  sheer  plan,  and  set  oflf  on  the  cor- 
responding timbers  in  the  body  plan;  and  curves  being 
described  through  the  several  points,  will  represent  the 
water  lines  in  the  body  plan. 

Take  the  distances  from  the  middle  line  to  the  points 
where  the  water  lines  intersect  the  different  timbers  in 
the  body  plan,  and  set  them  o(F  on  their  corresponding 
timbers  in  the  half-breadth  plan.      From   the  points 
where  the  water  lines  in  the  sheer  plan  intersect  the 
aft  part  of  the  rabbet  of  the  stern  post,  draw  perpendi- 
culars to  the  middle  line  of  the  half-hreadth  plan,  and 
upon  these  perpendiculars  set  off  from  the  middle  line 
the  half  thickness  of  the  sternpost  at  its  corresponding 
water  line  ;  which  may  be  taken  from  the  body  plan, 
by  setting  o(F  the  size  of  the  post  at  the  head  and  the 
keel,  and  drawing  a  line  for  the  tapering  of  it ;  and 
where  the  line  so  drawn  intersects  the  water  lines,  that 
will  be  the  half  thickness  required  :  then  take  an  extent 
in  the  compasses  equal  to  the  thickness  of  the  plank,  and 
fix  one  point  where  the  half  thickness  of  the  post  in- 
ter?.ects  the  perpendicular,  and  with  the  other  describe 
a  circle,  from  the  back  of  which  the  water  lines  may 
pass  through  their  respective  points  set  off,  and  end  at 
the  fore  part  of  the  half-breadth  plan,  proceeding  in 
the  same  manner  as  with  the  after  part.    A  line  drawn 
from  the  water  line  to  the  point  set  off  for  the  half 
thickness  of  the  post  will  represent  the  aft  part  of  the 
rabbet  of  the  post )  and  in  like  manner  the  rabbet  of 
the  stem  may  he  represented.     The  water  lines  being 
all  described,  it  will  be  seen  if  the  body  is  fair;   and  if 
thti  timbers  require  any  alteration,  it  should  be  complied 
with. 

The  cant-timbers  of  the  after  body  may  next  be  de- 
scribed in  the  half  breadth  plan ;  in  order  to  which  the 
cant  of  the  fashion-piece  must  first  be  represented.    Ha- 
ving therefore  the  round  aft  of  the  wing  transom  re- 
presented in  the  half-breadth  plan,  and  also  the  shape 
of  a  level  line  at  the  height  of  the  wing  transom  ;  then 
set  off  the  breadth  of  the  wing  transom  at  the  end, 
which  is  one  foot  four  inches,  and  that  will  be  the  place 
where  the  head  of  the  fashion-piece  will  come  :  now  to 
determine  the  cant  of  it,  the  shape  of  the  body  must  be 
considered ;  as  it  must  be  canted  in  such  a  manner  as 
to  preserve  as  great  a  straitness  as  is  possible  for  the 
sliapc  of  the  timber,  hy  which  means  the  timber  will  be 
much  stronger  than  if  it  were  crooked  ;  the  cant  must 
also  be  considered,  in  order  to  let  the  timber  hare  ns 
little  bevelling  as  possible.     Let,  therefore,  the  heel  of 
the  tlml>er  be  set  off  on  the  middle  line,  two  feet  afore 
timber  35;  and  then  drawing  a  line  from  thence  to  the 
point  set  off  on  the  level  line  for  the  wing  traiisom,  the 


I  L  D  I  N  G. 

cant  of  the  fashioo-pieoe  Trill  be  deseribed,  mnd  will  bcAiA*fa 
found  sitaated  in  the  best  manner  poesible  to  mnswer  the  of  tk  tai. 
before-mentioned  purposes,  pn;^ 

The  cant  of  the  fashion-piece  being  represented,  tbe^^^.^ 
cant  of  the  other  timbers  may  noW  be  easily  determi-     ^^^ 
ned.   Let  timber  29  be  the  foremost  cant  timber  in  the  < 
after  body,  and  with  a  pencil  draw  timber  28  ;  then 
observe  bow  many  frames  there  are  between  timber  38 
and  the  fasb ion-piece,  which  will  be  found  to  be  nine, 
namely,  29,  30,  31,  32,  33,  34,  35,  ^6,  and  37.   Now 
divide  the  distance  between  timber  28  and  the  fashion- 
piece  on  the  middle  line  into  10  equal  parts :  Divide 
also  the  corresponding  portion  of  the  main  half-breadth 
lines  into  the  same  number  of  equal  parts  ^  and  straight 
lines  joining  the  corresponding  points  at  the  middle  line 
with  those  in  the  half-breadth  line  will  represent  the 
cant  timbers  in  the  after  body. 

The  line  drawn  for  the  cant  of  the  fashion-piece  re- 
presents tlie  af^  side  of  it,  which  comes  to  the  end  of 
the  transoms  ^  but  in  order  to  help  the  conversion  witK 
regard  to  the  lower  transoms,  there  may  be  two  mose 
fashion-pieces  abaft  the  former }  therefore  the  foremost 
fash  ion- piece,  or  tJiat  which  is  already  described  in  the 
half- breadth  plan,  may  only  take  the  ends  of  the  tfarae 
upper  transoms,  which  are,  the  wing,  filling,  and  deck: 
the  middle  fashion- piece  may  take  the  four  next,  aiid 
the  after  fashion-piece  the  lower  ones  :  therefore  set  off 
in  the  half-breadth  plan  the  siding  of  the  middle  and 
after  fashion-piece,  which  may  be  13  inches  each  ;  then 
by  drawing  lines  parallel  to  the  foremost  fasb  ion- piece, 
at  the  aforesaid  distance  from  each  other,  the  middle  and 
after  fashion-piece  will  be  represented  in  the  half-bieadth 
plan. 

The  fashion-piece  and  transoms  yet  remain  to  be  re- 
presented in  the  sheer  plan  ^  in  order  to  which,  let  the 
number  of  transoms  be  determined,  which,  for  so  large 
a  buttock,  may  be  seven  below  the  deck  transom  :  draw 
them  with  a  pencil,  beginning  with  the  wing,  the  upper 
side  of  which  is  represented  by  a  level  line  at  its  height^ 
set  off  its  siding  below  that,  and  draw  a  level  line  for 
the   lower  edge.     The  filling  transom  follows  ;  which 
is  merely  for  the  purpose  of  filling  the  vacancy  between 
the  under  edge  of  the  wing  and  the  upper  part  of  the 
deck  plank  :   it  may  there for'^  be  represented  by  draw- 
ing two  levrl  lines  for  the  upper  and  lower  edge,  leaving 
about  two  inches  between  the  upper  edge  and  lower 
edge  of  the  wing  transom,  and  four  inches  between  the 
lower  edge  of  the  gun- deck  plank ;  then  the  deck  tran- 
som must  be  governed  by  the  gun-deck,  letting  the  ur- 
dcr  side  of  the  gun-deck  plank  represent  the  upper  side 
of  it,  and  setting  off  its  siding  below  that  ;  the  under 
edge  may  also  be  drawn :   the  transoms  below  tbe  deck 
may  all  be  sided  equally,  which  may  be  1 1  inches  ;  they 
must  also  have  a  sufficient  distance  between  to  admit  the 
circulation  of  the  air  to  preserve  them,  whicb  may  be 
about  three  inches. 

The  transoms  being  now  drawn  with  a  pencil,  the  &- 
shion-piece  must  next  be  described  in  the  sheer  plan,  by 
which  the  length  of  the  transoms  as  they  appear  in  that 
plan  will  be  determined.  As  the  foremost  fashion- 
piece  reaches  above  the  upper  transom,  it  may  therefoie 
be  first  debcribed  :  in  order  to  which,  draw  a  sufiicie»t 
number  of  level  lines  in  the  sheer  plan ;  or,  as  tbe  wa- 
ter lines  are  level,  draw  therefore  one  line  between  the 
upper  water  line  and  tbe  wing  transom,  and  one  aboi»e 

the 
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P(i1icfl(ion  'tbe  wing  transom  at  tlie  intended  height  of  the  bead  of 
'  the  fore-  the  fashion-piece^  which  may  be  about  five  feet :  then 
ling  RulcA  take  the  height  of  these  two  level  lines,  and  transfer 
^^^^^"them  to  the  body  plan;  and  take  off  two  or  three  tim- 
ships.  bers  and  run  them  in  the  half-breadth  plan,  in  the  same 
f  manner  as  the  water  lines  were  done ;  then  from  the 
point  where  the  line  drawn  for  the  cant  of  the  fashion- 
piece,  in  the  half-breadth  plan,  intersects  the  level  line 
drawn  for  the  head  of  the  fashion-piece,  draw  up  a  per- 
pendicular to  the  said  line  in  the  sheer  plan,  making  a 
point.  Again,  from  the  intersection  of  the  cant  line, 
nlih  the  level  line  for  the  wing  transom  in  the  half- 
breadth  plan,  draw  a  perpendicular  to  the  wing  transom 
in  the  sheer  plan.  Also  draw  perpendiculars  from  the 
points  where  the  cant  line  in  the  half-breadth  plan  in- 
tersects the  level  line  below  the  wing  transom,  and  also 
the  water  lines  to  the  corresponding  lines  in  the  sheer 
plan  ^  then  a  curve  described  through  these  points  will 
be  the  representation  of  the  foremost  fashion-piece  in  the 
sheer  plan.  In  the  same  manner  the  middle  and  after 
ifashlon- pieces  may  be  described  ^  observing  to  let  the 
middle  one  run  up  no  higher  than  the  under  part  of  the 
deck  transom,  and  the  after  to  the  under  side  of  the 
fourth  transom  under  the  deck.  The  transoms  may  now 
be  drawn  with  ink,  as  their  lengths  are  limited  by  the 
fashion-pieces. 

Neither  the  head  nor  the  foreside  of  the  stern  post  are 
yet  described;  take,  therefore,  from  the  dimensions,  the 
breadth  of  the  post  on  the  keel,  and  set  it  off  on  the 
upper  edge  of  the  keel  from  the  aft  side  of  post.  The 
head  of  the  post  must  next  be  determined,  wliich  must 
just  be  high  enough  to  admit  of  the  helm-post  transom 
and  the  tiller  coming  between  it  and  the  upper  deck 
beam  ;  the  height  therefore  that  is  necessary  will  be  one 
foot  nine  inches  above  the  wing  transom.  Now  draw 
a  level  line  at  that  height,  upon  which  set  off  the  breadth 
of  the  stern  post  at  that  place,  taken  from  tho  dimen- 
sions, aud  a  line  drawn  from  thence  to  the  point  set  off 
GO  the  keel  will  be  the  foreside  of  the  stern  post ;  obser- 
ving, however,  not  to  draw  the  line  through  the  tran- 
somsy  as  it  will  only  appear  between  them.  The  inner 
jKJst  may  be  drawn,  by  setting  off  its  thickness  forward 
from  the  sterapost,  and  drawing  a  straight  line  as  be- 
fore, continuing  it  no  higher  tlian  the  under  side  of  the 
wing  transom. 

The  cant  timbers  in  the  after  body  being  described, 
together  with  the  parts  dependent  on  them,  those  in  the 
fore  body  may  be  next  formed ;  in  or^der  to  which,  the 
foremost  and  aftermost  cant  timbers  must  be  first  deter- 
mined, and  also  the  cant  of  the  foremost  one?.  The 
foremost  cant  timber  will  extend  so  far  forward  as  to  be 
named  ds^i  the  cant  on  the  middle  line  may  he  one  foot 
four  inches  afore  square  timber  W,  and  on  the  main  half 
i>readlh  line  one  foot  nine  inches  afore  timber  Y ;  in 
which  situation  the  liue  may  be  drawn  for  the  cant ; 
the  aftermost  ma^  be  timber  Q.  The  cant  timbers 
may  now  be  described  in  the  same  manner  as  those  in 
the  after  body,  namely,  by  spacing  them  equally  be- 
tween the  cant  timber  ^  and  the  square  timber  P,  both 
oo  the  main  half^breadth,  and  middle  lines,  and  draw- 
ing straight  lines  between  the  corresponding  points,  ob- 
serving to  let  them  run  out  to  the  top -timber  half- 
breadth  line,  where  it  comes  without  the  main  half- 
breadth  line. 

The  hawse  pieces  must  next  belaid  down  in  the  half- 
breadth  plan  ;  the  sides  of  which  must  look  fore  and  aft 


27:) 

with  the  ship  upon  account  of  the  round  of  the  bow.  Apilicotwwi 
Take  the  siding  of  the  apron,  which  may  be  about  fourof  iIk;  iar^ 
inches  more  than  the  stem,  and  set  off  half  of  it  from  ^"^  ^^^ 
the  middle  line,  drawing  a  line  from  the  main  half-g^j.^j^j^jj  ^^^ 
breadth  to  the  foremost  cant  timber,  which  will  repre-  SLips, 
sent  the  foremost  edge. of  the  knight-head  ;  then  from 
that  set  off  the  siding  of  the  knight-head,  which  may 
be  one  foot  four  inches,  and  draw  the  aft  side  of  it. 
The  hawse  pieces  may  then  be  drawn,  which  are  four 
in  number,  by  setting  off  their  sidings,  namely,  one  foot 
six  inches  parallel  from  the  knight-head,  and  from  each 
Other;  and  straiglit  lines  being  drawn  from  the  main, 
half-breadth  line  to  the  foremost  cant  timber  will  repre- 
sent them. 

The  hawse  holes  sliould  be  described  in  such  a  man- 
ner as  to  wound  the  hawse  pieces  as  little  as  possible  ; 
they  may  therefore  be  placed  so  that  the  joint  of  the 
hawse  pieces  shall  be  in  the  centre  of  the  holes,  whence 
they  will  only  cut  half  the  hawse  pieces.  Take  tl>e  di- 
mensions of  the  hawFe  holes,  which  is  one  foot  six 
inches,  and  set  off  the  foremost  one,  or  that  next  the 
middle  line,  on  the  joint  bctwei>n  the  first  and  second 
hawse  piece;  then  set  off  the  other  on  the  joint  between 
the  third  and  fourth  hawse  piece;  and  small  lines  being 
drawn  across  the  main  half-breadth  at  their  respective 
places  will  represent  the  hawse  holes,in  the  half-breadth 
plan. 

The  hawse  holes  should  next  be  represented  in  the 
sheer  plan.  In  this  class  of  ships  they  are  always  pla- 
ced in  the  middle  between  the  cheeks ;  therefore  Sfet 
off  their  diameter,  namely,  one  foot  six  inches,  between 
the  cheeks,  and  draw  lines  parallel  to  the  cheeks  for 
their  upper  and  lower  part.  Then  to  determine  their 
situation  agreeable  to  the  half- breadth  plan,  which  is 
the  fore  and  aft  way,  draw  perpendiculars  from  their 
intersections  with  the  main  half-breadth  line  to  the  lines 
drawn  between  the  cheeks,  and  their  true  situations,  the 
fore  and  aft  way,  will  be  obtained ;  and,  by  describinir 
them  round  or  circular,  according  to  the  points  set  off, 
they  will  be  represented  as  they  appear  in  the  sheer  plan. 

The  apron  may  he  drawn  in  the  sheer  plan,  setting 
off  its  bigness  from  the  stem,  and  letting  it  come  so  low 
that  the  scarf  may  be  about  tvfo  feet  higher  than  tlie 
foremost  end  of  the  fore  foot }  by  which  it  will  give  ship 
to  the  scarfs  of  the  stem.  It  may  run  up  to  the  head  of 
the  stem. 

The  cutting  down  should  next  be  drawn.  Take 
therefore  from  the  tables  of  dimensions  the  different 
heights  there  expressed,  and  set  them  off  from  the  up- 
per edge  of  the  keel  on  the  corresponding  timbers  in  the 
sheer  plan :  then  a  curve  described  through  the  points 
set  off»  from  the  inner  post  aft  to  the  apron  forward, 
Will  be  the  cutting  down.  Next  set  off  from  the  cut- 
ting down  the  thickness  of  the  timber  strake,  which  is 
eight  inches  and  a  half,  and  a  curve  described  parallel 
to  the  former  will  represent  the  timber  strake,  from 
which  the  depth  of  the  hold  is  always  measured. 

The  kelson  is  drawn,  by  taking  its  depth  from  the 
dimensions,  and  set  it  off  above  the  cutting  down  line  ; 
and  a  curve  described  parallel  to  the  cutting  down  will 
represent  the  kelson. 

The  cutting  down  line  being  described,  the  knee  of 
the  dead  wood  abaft  timber  27,  being  the  after  floor  v 
timber,  may  then  be  represented.     Set  off  the  siding 
of  the  >  floor  abaft  it,  and  ct^cl?L  ^t'^th^x^'oSax  \sv  'CSfc 
Bheex  ]f\ftn|  ^\i\c\i  VvW  \«ttcv\t«\ft  >iafc  Vs^\ns^^\.  «^^  ^ 
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Applicntioa  Uie  dead  wood  :  then  tJie  fore  and  aft  arm  oF  the  knee 
of  the  fore-  may  be  lialf  tbe  length  of  the  whole  dead  wood,  and  the 

toThe^'«In'"P  *"*^  ^®^°  *''™  """y  "*^^  ^®  *'**  under  part  of  the 

stniciioaof^*'^^''  U'aosom  -,  and  the  whole  knee  may  be  placed  in 

Ships,      such  a  manner  that  the  upper  piece  of  the  dead  wood 

'       V    ■■'  shall  bolt  over  it,  and  be  of  as  much  substance  as  the 

knee  itself:   therefore  the  knee  must  consequently  be 

placed  its  whole  thickness  below  the  cutting  down  line 

repretienting  the  upper  part  of  tbe  dead  wood. 

The  sheer  draught,  the  body,  and  half-breadth  plan 
are  now  finished,  from  whence  the  ship  may  be  laid 
down  in  tbe  mould  loft,  and  also  tbe  whole  frame  erect- 
ed.    As,  however,  the  use  of  the  diagonal  lines  in  the 
body  plan  has  not  been  sufficiently  explained,  It  is  there- 
fore tliougbt  proper  to  subjoin  the  following  illustration 
45       of  them, 
^■^twe  and     The  diagonal  lines  in  the  body  plan  are  mentioned 
me  •f  ai^  in  the  tables  of  dimensions  merely  for  the  purpose  of 
*^        **  forming  the  body  therefrom  ;  but  after  the  body  is  form- 
ed, they  are  of  very  principal  use,  as  at  their  statioot 
tlie  ribbands  and  harpins  which  keep  the  body  of  tbe 
ship  together  while  in  her  frames  are  all  described,  and 
the  beads  of  the  different  timbers  in  the  frame  likewise 
determined. 

Tbe  lowermost  diagonal,  or  N^  i.  which  is  named 
the  lower  sirmark^  at  which  place  the  bevellings  are  ta- 
ken for  the  hollow  of  the  floors  \  its  situation  is  gene- 
rally in  the  middle  between  the  keel  and  the  floor  slf^ 
mark. 

Second  diagonal  is  placed  10  the  midships,  about  18 
inches  below  the  floor  head,  and  is  the  station  where  the 
floor  ribband  is  placed  in  midships,  and  likewise  tbe 
floor  harpin  forward  \  there  is  also  a  bevelling  taken  at 
this  diagonal  all  the  way  fore  and  aft,  fiom  which  it  is 
termed  xh^Jloor  n'rmark. 

Third  diagonal,  terminates  the  length  of  the  floors, 
and  is  therefoie  called  tkiit  floor  head.  There  are  like- 
wise bevellings  taken  at  this  diagonal  as  far  forward 
and  aft  as  tbe  floor  extends.  The  placing  of  this  dia- 
gonal is  of  the  utmost  consequence  to  the  strength  of  tbe 
ship,  it  being  to  near  to  that  pait  of  the  bulge  which 
takes  the  ground,  and  of  consequence  is  always  liable  to 
the  greatest  strain :  it  should  therefore  be  placed  as 
much  above  the  bearing  of  the  body  in  midships  as  could 
be  conveniently  allowed  by  conversion  of  the  timber } 
but  afore  and  abaft  it  is  not  of  so  much  consequence. 

Fourth  diagonal  is  placed  in  the  middle  between  the 
floor  head  and  the  fifth  diagonal,  at  which  place  a  rib- 
band and  harpin  are  stationed  for  the  security  of  the 
first  or  lower  futtock,  from  whence  it  is  named  ihtflr^ 
Juttock  sirmark.  There  are  also  bevellings  taken  at  this 
diagonal  all  afore  and  aft,  which  being  part  of  the  body 
where  tbe  timbers  most  vary,  occasions  them  to  be  the  « 
greatest  bevellings  in  the  whole  body. 

Fifth  diagonal  terminates  the  heads  of  the  first  fut- 
tocks,  and  is  therefore  called  iht  first  futtock  keatL  It 
should  be  placed  at  a  convenient  distance  above  the 
floor  head,  in  order  to  give  a  sufficient  scarf  to  the 
lower  part  of  the  second  futtocks.  There  are  likewise 
bevellings  for  the  timbers  taken  at  this  diagonal,  all 
fore  and  aft. 

Sixth  diagonal  should  be  placed  in  the  middle  between 
the  first  futtock  head  and  the  seventh  diagonal j  at 
which  place  the  ribband  and  harpin  are  stationed  for  the 
support  of  the  second  futtocks.  Bevellings  nre  taken  al 
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this  diagonal  all  lore  and  mit    It  ia  nnaied  ^m  mcomdkj^Kj^ 
fltttock  sirmark,  ef  tkc  fa 

Seventh  diagonal  terminates  tbe  aecond  futtock  hendsl^i^U 
from  the  fore  to  tbe  aftermost  floors,  anil  «foie  and^'^.^ 
abaft  them  it  tenninates  the  double  futtock  heads  in  the 
fore  and  aft  cant  bodies.  It  should  be  pln<9ed  in  mid. 
ships,  as  much  above  the  first  futtock  bead  ma  tbe  first 
futtock  Is  above  the  floor  head  :  by  which  it  givea  tbe 
same  scarf  to  tbe  lower  part  of  the  third  fuUock  ma  tbe 
first  futtock  does  to  the  second.  Tliere  ai^e  beirelfinga 
taken  all  fore  and  aft  at  this  diagonal.  It  in  naawdtbe 
tecomi Juttock  head. 

Eighth  diagonal  is  the  station  for  the  rihbnnd  and 
harpin  which  supports  the  third  futtocks,  and  ia  there- 
fore placed  between  the  second  futtock  bead  and  ninth 
diagonal.  It  is  also  a  bevelling  pboe,  and  in  named 
the  third  Juttock  nrmark. 

Ninth  and  last  diagonal  is  placed  tbe  asune  ^'^'^ffr^ 
abo?e  the  second  futtock  head  as  that  is  aboTa  the  first, 
and  terminates  all  the  heads  of  the  third  ibttocka  whieb 
are  in  the  frames,  as  they  come  between  the  parte  >  bnt 
such  as  are  between  tbe  frames,  and  come  nader  tbe 
lower  deck  porta,  must  run  up  to  the  under  part  of  tbe 
ports,  as  no  short  timbers  should  by  any  means  be  ad- 
mitted under  the  ports,  which  require  tbe  greateat  poa- 
sible  strength.  This  diagonal  is  likewise  a  beTrlliap 
phu:e  for  tbe  beads  of  tbe  third  fnttocka,  smd  is  there 
fore  called  the  thtrd Juttock  head. 

The  foorth  futtock  heads  are  terminated  by  the  sa» 
der  part  of  the  upper  deck  ports  all  fore  and  afk,  and  a 
ribband  is  placed  fore  and  aft  at  the  heigbt  of  the  np* 
per  breadth  line,  another  between  tbe  lower  and  opper 
deck  ports,  and  one  at  the  top-timber  line  }  wbicrh,  with  I 

the  ribbands  and  harpins  before  mentiooed,  keep  tbe  I 

whole  body  of  the  ship  together,  and  likewiee  in  its  pfo»  ^ 

per  form  and  shape. 

It  must  he  observed,  that  the  diagonal  linea  laid  down 
in  the  dimensions  will  not  correspond  to  what  baa  been 
said  above  upon  diagonals,  as  they  were  drawn  diacie^  | 

tionally  upon  the  body  for  the  purpose  of  giving  tbe  true 
dimensions  of  it.  Therefore,  when  tbe  body  ie  drawn 
in  fair,  the  first  diagonals  (which  should  only  be  in  pen-  \ 

cil)  are  to  be  rubbed  out,  and  the  proper  diagonals 
drawn  with  red  ink,  strictly  adhering  to  what  has  been 
said  above. 

Skct.IIL  OJ  the  Inboard  Works  of  the  Sk^  demibi^ 
ed  in  the  preceding  SecHen. 

lyiiAUGHTS  of  the  outboard  works  being  now  con- 
structed, in  which  every  part  is  described  that  ia  neccs^ 
sary  to  enable  the  artist  to  pot  the  ship  in  her  frames,  we 
must  now  proceed  to  form  another  dniugbt  of  tbe  cavity 
of  the  ship  or  inboard  works,  which  must  he  ao  contrived 
that  every  thing  within  tbe  ship  may  be  anmnged  in  the 
most  commodious  manner  and  to  the  best  advantage. 

It  is  nsual  to  draw  the  inboard  works  in  tbe  ueer*    .  ^ 
draught }  but  as  this  generally  occasions  much  confix  j*Kj^ 
sion,  it  is  therefore  the  best  and  easiest  method  to  ap-j^,^ 
propriate  a  draught  to  this-  particular  purpose. 

Take  from  the  sheer-draught  the  stem,  stem-poit, 
counter  timbers,  and  keel,  and  describe  tliem  oa  an- 
other paper )  draw  in  also  the  cutting  down,  kslsoa, 
apron,  transoms,  fashion-pieces,  and  decks,  and  tbe  up* 
per  line  of  the  sheer  all  fore  and  aft,  also  pass  tba  tin- 
beisand  ports.. 

Ihe 
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ricatioii  The  bemmt  come  first  ander  consideration,  and  should 
he  fure-  be  so  disposed  as  to  come  one  aoder  and  one  between 
ig  Hales  ^3^,,^  port,  or  as  near  as  can  be  to  answer  other  works 
**^^'*""of  the  ship ;  but  where  it  happens  that  a  beam  cannot 
ihipsi  possibly  be  placed  under  the  port,  then  a  beam  arm 
should  be  introduced  to  m^ke  good  the  deficiency. 
Every  beam,  and  also  the  beam  arms,  should  be  kneed 
at  each  end  with  one  lodging  and  one  hanging  knee  ; 
and  in  those  parts  of  the  ship  which  require  the  knees 
to  be  very  acute,  such  as  the  after  beams  of  the  gun- 
deck,  and  in  some  ships,  whose  bodies  are  very  sharp, 
the  foremost  beams  of  the  gun-deck,  there  should  be 
knees  of  iron.  Care  should  be  taken  always  to  let  the 
npper  side  of  the  knees  be  below  the  surface  of  the 
beams,  in  large  ships  one  inch  and  a  half,  and  in  small 
ships  an  inch,  by  which  means  the  air  will  have  a  free 
passage  between  the  knees  and  onder  part  of  the 
deck* 

Tn  the  conversion  of  the  beams  the  side  next  the 
lodging  knee  should  be  left  as  broad  at  the  end  of  the 
beam  as  can  possibly  be  allowed  by  the  timber,  the 
beam  retaining  its  proper  scantling  at  the  end  of  the 
lodging  knee ;  by  so  doing  the  lodging  knees  will  be 
more  without  a  square,  which  consequently  makes  ti^em 
the  more  easily  to  be  provided. 

In  ships  where  the  beams  can  be  got  in  one  piece, 
they  should  be  so  disposed  as  to  have  every  other  one 
with  the  butt  ^nd  the  same  way ;  for  this  reason,  that 
the  butts  will  decay  before  the  tops.    In  large  ships  the 
beams  are  made  in  two  or  three  pieces,  and  are  there- 
fore allowed  to  be  stronger  than  those  that  are  in  one 
piece.     The  beams  in  two  pieces  may  have  the  scarf 
one-third  of  the  length,  and  those  in  three  pieces  should 
have  the  middle  piece  half  the  length  of  the  whole 
beam.     The  customary  way  of  putting  them  together 
ih  to  table  them;  and  the  length  of  the  tablings  should 
be  one-half  more  than  the  depth  of  the  beam.     It  is 
very  common  to  divide  the  tablings  in  the  middle  of 
the  beam,  and  that  part  which  is  taken  out  at  the  up- 
per side  to  be  left  at  the  lower  side,  and  then  kersey  or 
flannel  is  pot  into  the  scarf  ^  but  in  this  case  the  wa- 
ter is  liable  to  lie  in  the  scarf,  and  must  be  the  means 
of  rotting  the  beams.     If,  however,  the  beams  were  ta- 
bled together  in  dovetails,  and  taken  through  from  side 
to  side,  putting  tar  only  between  them,  which  hardens 
the  wood ;  then  the  water  occasioned  by  tbe  leaking 
of  the  decks  would  have  a  free  passage,  and  the  beam 
would  dry  again  j  and  this  method  would  not  be  found 
inferior  in  point  of  strength  to  the  other.     The  length 
of  the  fore  and  aft  arm  of  the  lodging  kaee  should  ex- 
tend to  the  side  of  the  banging  knee  next  to  it  ^  but 
there  is  no  necessity  for  that  arm  to  be  longer  than  the 
other.     In  fastening  the  knees,  care  would  be  taken  to 
let  one  bolt  pass  exactly  through  the  middle  of  the 
throat,  one  foot  six  inches  from  each  end,  and  the  rest 
divided  equally  between ;  observing  always  to  have  the 
boles  bored  square  from  the  knee.     The  bolts  fior  the 
fhwartship  arms  of  both  hanging  and  lodging  knees 
may  go  through  the  arms  of  each  knee,  and  drive  every 
one  the  other  way. 

In  order  to  draw  the  beams  in  the  draoght,  take  the 
moulding  of  the  lower  deck  beams,  and  set  it  off  below 
the  line  representing  the  deck  at  the  side,  and  draw  a 
line  in  pencil  parallel  thereto,  which  will  represent  the 
nader  side  o£the  beams..  Ift  Uke  maimer  represent  the 
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under  side  of  tbe  beams  for  tbe  upper  deck,  quarter  AppUcatba 
deck,  forecastle,  and  roundhouse.  Then  take  the  siding  of  the  forc- 
of  the  lower  deck  beams,  and  place  one  under  and  oneK<>i>|p^l^*^ 
between  each  port,  all  fore  and  aft,  drawing  tbem  in ^^^^^^^^ 
pencil.  Determine  the  dimensions  of  the  well  fore  sUpc 
and  aft,  which  is  ten  feet,  and  set  it  off  abaft  the  beam  <■■'  i 
under  the  eighth  port,  placing  the  beam  under  the  ninthc 
port  at  that  distance}  those  two  beams  may  then  be 
drawn  in  ink,  and  will  terminate  the  extent  of  the  well 
the  fore  and  aft  way  j  and  as  a  beam  cannot  go  across 
t^e  ship  at  that  place  upon  account  of  its  being  the  well 
and  mast  room,  there  must  therefore  be  a  beam  arm  be- 
tween these  two  beams. 

The  main  hatchway  should  then  be  determined,  let- 
ting the  beam  that  forms  the  fore  part  of  the  well 
fcrm  the  aft  part  of  it,  and  the  beam  under  the  next 
part  may  form  the  fore  side  pf  it,  which  beam  may  also- 
be  now  drawn  in  ink :  there  should  also  be  another 
beam  arm  iatroduced  in  the  wake  of  the  main  hatcli# 
way. 

The  fore  hatchway  may  be  next  determined ;  the  fore 
side  of  which  should  range  well  np  and  down  with  the 
after  end  of  the  forecastle,  and  it  may  be  fore  and  aft 
about  four-sevenths  of  the  main  hatchway.  At  tbe 
foreside  of  tbe  fate  baiteliway  there  nest  be  a  ladders- 
way  down  to  the  orlop,  which  nay  be  as  nrach  fere  and 
aft  as  the  beams  will  allow.  The  rest  of  the  heems 
afore  tito  fore  hatchway  may  remain  as  first  placed, 
there  being  nothing  in  the  way  to  alter  the  ship.  Then 
determine  on  the  after  hatchway,  Che  foreside  of  which 
comes  to  the  aft  side  of  tbe  mainmast  room. 

There  should  alio  be  a  hatchway,  the  foreside  of* 
vrhich  may  be  formed  by  the  aft  side  of  the  beam  un- 
der the  twelfth  port  j  which  is  for  the  co&veniency  ef 
the  spirit  and  fish  rooms  j  and  there  sbeald  be  a  ladder- 
iray  abaft  it  to  lead  down  to  the  cockpit.    There  may. 
be  also  another  hatchway,  tbe  foreside  of  it  to  be  form- 
ed by  tbe  aft  side  of  the  beam  under  the  eleventh  port* 
The  size  of  the  laddibr  and  halihwayt  must  be  governed' 
by  the  beams,  as  when  there  is  a  0ood  shift  of  beaan 
they  should  not  be  altered  for  ladder  and  hatchways,, 
unless  it  is  the  three  principal  batchwa3rs,  which  mint: 
always  be  of  a  proper  sise,  according  to  the  sixe  of  the 
ship. 

The  after  capstan  must  be  placed  between  the  two^ 
hatchways  last  deseribed,  and  the  beams  abaft  may. 
stand  as  they  are  already  shifted  observing  only  the 
mixenmast.  There  should  be  a  small  scuttle  placed 
afore  the  second  beam  from  aft,  for  the  convenienoe  of 
tfte  bread  room  :  it  must  be  on  one  side  of  the  middle 
lines,  as  there  is  a  carling  «t  the  middle  under  the  four 
or  five  after  beams  to  receive  the  pillars  for  the  support 
thereof. 

The  bits  may  be  plaoed,.  letting  the  forende  of  the 
after  ones  come  against  the  aft  Side  ef  the  beam  abaft 
the  third  port,  and  the  foreside  of  the  foremost  oses- 
against  the  next  beam  but  one  forward  ^  then  at  the  fore- 
side  of  each  bit  there  should  be  drawn  a  small  scettle 
for  the  convenieney  of  handing  np  the  powder  from  the 
maraxine.  The  breast  hook  should  also  be  drawn, 
which  may  be  three  feet  the  moaUing  away,  and  sided 
nine-tenths  of  the  beams  of  the  fower  deck. 

The  gun-deck,  beams,  knees,  &c.  besog  described  y 
in  which,  as  well  as  all  the  decks  having  ports,  tbe  eame 
pxeoautlons  aieto  V»t^aAit4L%am>iHt^sQin^«^^ai^s«Bk^^^ 
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i^>I>Ucatioii  serving  to  keep  the  beatns  u(K>n  one  deck  as  nearly  as 
oi  the  fore-  possible  over  the  beams  of  the  other,  for  the  convit* 
to*t£  Con- "*^°^y  of  ptllariag,  as  they  will  then  support  each 
•miction  of  other. 

IShips.  The  hatchways  are  to  be  placed  exactly  over  tliose 
on  the  lower  deck,  each  over  each  ^  and  tliereibtie, 
where  there  Is  a  beam  arm  in  the  lower  deck  there 
most  also  be  one  above  it  in  the  upper  deck,  and  the 
same  in  the  middle  deck  in  three-deck  ships.  It  com* 
monly  happens  in  ships  of  the  line  that  there  cannot  be 
a  whole  beam  between  the  deck  breast  hook  and  the 
beam  that  supports  the  step  of  the  bowsprit,  because  the 
bowsprit  passes  through  that  pUce  :  in  this  case,  there 
inust  be  a  beam  arm  placed,  letting  the  end  come  equal- 
ly between  the  beam  and  the  breast  hook  :  but  in  ships 
that  the  bowsprit  will  alloiv  of  a  whole  beam,  then  the 
ports  and  the  rest  of  the  beams  must  be  consulted  in  or- 
der to  space  it  j  and  when  it  so  happens  that  the  foce 
mast  comes  in  the  wake  of  a  port,  then  a  beam  arm 
must  be  necessarily  introduced. 

Having  placed  the  beams  according  to  the  cisposi- 
iion  of  the  other  beams  below,  the  ladderways  should 
be  contrived  :  there  should  be  one  next  abaft  the  fore 
liatchwayi  which  is  a  single  iadderway  ;  and  one  next 
afore  the  main  batch,  which  is  a  double  Iadderway  $ 
the  ladders  standing  the  fore  and  aft  way.  There 
^ould  also  be  another  next  abaft  the  after  hatch,  and 
Qoe  over  the  cockpit  corresponding  with  that  on  the 
Josrer  deck. 

.  The  capstans  are  next  to  be  considered ;  the  after 
one  is  already  placed  on  the  lower  deck,  the  barrel  of 
^hich  must  pass  through  the  upper  deck  to  receive  the 
whelps  and  drumhead  there,  it  being  a  double  capstan. 
'In  ships  having  three  decks,  the  upper  part  of  each 
capstan  is  in  the  middle  deck  \  but  in  ships  with  one 
deck  there  is  only  this  one  capstan,  the  upper  part  of 
•which  is  placed  on  the  quarter  deck.     The  foremost 
capstan  should  be  placed  in  the  most  convenient  spot, 
to  admit  of  its  being  lowered  down  to  the  orlop  out  of 
the  way  of  the  long  boat:  it  may  therefore  be  placed 
between  the  main  and  fore  hatchways ;  the  beam  under 
the  sixth  port  of  the  lower  deck  may  form  the  aft  side 
'o[  it«  room,  and  the  beams  on  each  side  of  it  should  be 
placed  exactly  over  or  under  the  beams  on  the  other 
«decks,  and  they  should  be  at  a  distance  from  each  other 
snfllcient  to  let  the  drumheads  pass  between  them.    Th» 
•centre  of  the  capstan   should   then  be  placed  in  the 
middle  between  the  beams  which  compose  its  room  ^ 
and  the  partners  should  be  fitted  in  such  a  manner  as  to 
shift  occasionally  when  wanted,  which  is  by  letting  them 
-  be  in  two  pieces  fitted  together.     The  partners  on  the 
slower  deck,  wh^ein  the  capstan  steps,  must  be  support- 
ed by  a  pillar  on  the  orlop  deck,  the  lower  part  of  which 
-may  be  fitted  in  an  oak  chock  ^  so  that  when  the  pillar 
is  taken  away,  and  the  capstan  lowered  down,  that 
chock  serves  as  a  step  for  the  capstan.     Those  two 
beams  on  the  orlop,  by  having  the  pillar  and  chock 
'Upon  them,  have  therefore  the  whole  weight  of  the  cap- 
stan pressing  downwards :  for  the  support  of  them,  there 
should  be  a  carling  placed  underneath  the  fore  and  aft 
<way,  with  three  pillars,  one  under  each  beam,  and  one 
between }  all  of  them  being  stept  in  the  kelson,  by 
which  the  orlop  deck  will  be  well  supported  in  the 
rwake  of  the  capstan,  and  the  other  decks  will  feel  no 
^ftrain  from  it. 


The  fire  liearth  is  next  to  be  disposed  ^  wlilcb  UApp^iciii 
pluced  difltrently  according  to  the  kizc  of  the  ship.  Inof  tkcin 
tliree-dcckcrii  it  found  most  convenient  to  place  it  onsmagBsit 
the  nuildle  deck  (  whence  there  is  much  more  room  un-^**^  ^^ 
der  the  forecastle  than  there  would  have  bctn  bad  it  5^ 
been  placed  there.  In  all  two-deck  ulnpR  it  is  placed 
Qmit'r  the  forecastle,  because  on  the  deck  underneath 
the  bits  arc  in  the  way.  It  is  also  under  tlie  forecastle 
in  one-deck  ships,  though  confined  between  the  bits:  in 
this  case  it  should  be  kept  as  near  as  possible  to  the  af- 
ter hi:^,  that  there  may  be  more  room  between  it  and 
the  foremost  bitii  to  make  a  good  galley. 

The  po&i lions  of  the  main- topsail-sheet  bits  are  next 
to  be  deter  mined  *,  the  fort  most  of  which    must  be  so 
placed  as  to  let  its  forts Idc  come  against  the  aft  side  of 
the  beam  abaft  the  main  hatchway,  and   to   pass  down 
to  the  lower  deck,  and  there  step  in  the  beams  :   admit- 
ting it  to  be  a  straight  piece,  it  would  come  at  the  aft 
side  of  the  lower  deck  beam  the  same  as  it  does  at  the 
Upper  deck  beam,  in  consequence  of  those  two  beams 
ranging  well  up  and  down  with  each  other  :   it  must 
therefore  have  a  cast  under  the  upper  deck   beam,  by 
which  the  lower  part  may  be  brought  forward  sufficient 
to  stop  in  the  lower  deck  beam.     The  aftermost  must 
be  placed  against  the  fore  side  of  the   beam   abaft  the 
mast,  and  step  on  the  beam  below  j  but  there  is  no  ns- 
cessity  to  provide  a  crooked  piece  as   before,   for  the 
•beam  of  the  upper  deck  may  be  moved  a  little  farther 
aft,  till  it  admit  of  the  bit  stopping  on  the  iower  deck 
beam,  unless  the  beam  comes  under  a  port,   as  in  that 
case  it  must  not  by  any  means  be  moved.      Tlie  cross 
pieces  to  the  bits   should  be  on  the  fgreside,    aud  in 
'height   from  the  ujppcr  deck   about  one  third  of  the 
height  between  it  and  the  quarter  deck.     With  regard 
to  the  heads  of  the  bits,  tbe>  length  of  the  ship^s  waste 
should  be  considered  y  and  if  there  is  length  enough 
from  the  forocasile  to  the  foremost  bits  to  admit  of  the 
spare  gecr  being  stowed  thereon  without  reaching  far- 
ther aft,  tlie  quarter  deck  may  then  run  so  far  forward 
that  the  head  of  the  foremost  bits  shall  tenon  in  the 
foremost  beam  ;  this  gives  the  mainmast  anotlier  deck, 
and  admits  of  the  quarter  deck  being  all  that  the  long- 
er :  but  if  there  is  not  the  room  before  mentioned,  then 
the  quarter  deck  must  run  no  further  forward  than  the 
after  bits,  which  will  then  tenon  in  the  foremost  beam ; 
and  the  foremost  bits  roust  have  a  cross  piece  let  on 
their  heads,  which  is  termed  a  /lorstf  and  will  be  for  the 
purpose  of  receiving  the  ends  of  the  spare  geer. 

The  length  of  the  quai*ter  deck  beinff  now  determin- 
ed, the  beams  are  then  to  be  placed.  For  this  purpose 
the  several  conti'ivances  in  the  quarter  deck  must  be 
previously  consulted.  It  is  necessary  to  observe,  that 
there  are  neither  carlings  nor  lodges,  the  carlings  of  the 
batches  excepted,  in  the  quarter  deck,  round-house,  and 
forecastle  \  as  they  would  weaken  instead  of  strengthen- 
ing the  beams,  which  should  be  as  small  as  the  size  of 
the  ship  will  permit,  in  order  that  the  upper  works  may 
be  as  light  as  possible.  Hence,  as  there  are  to  be  nei- 
ther carlings  nor  lodges,  the  deck  will  require  a  greater 
number  of  beams,  and  a  good  round  up,  as  on  the  con- 
trary the  deck  will  be  apt  to  bend  with  its  own  weight. 
The  most  approved  rule  is  therefore  to  have  double  the 
number  of  beams  in  the  quarter  deck  as  there  are  in  a 
space  of  the  same  length  in  the  upper  deck. 

Then  proceed  to  shift  the  beams  to  the  best  advan- 
tage, 


>ficati<m  tage,  consol ting*  the  bittchwaye,  ladder- ways,  masts,  bits, 
the  fore-  wheel,  &c.  With  re$:pect  to  the  ladder-ways  on  the 
if  r"**'  quarter  decks  of  all  ships,  there  should  be  one  near  the 
ciion  of^^^  P*''  ®^  *^'®  great  cabin  for  the  ofiicers,  and  an- 
(hips.  other  near  the  foremost  end  of  the  quarter  deck,  con- 
sisting of  double  ladders  for  the  conveyance  of  the  men 
up  from  the  other  decks  in  cases  of  emergency }  and 
likewise  one  on  each  side  of  the  fore  part  of  the  quarter 
deck  from  the  gangway  :  and  in  ewry  ship  of  the  line 
all  the  beams  from  the  foremost  ladder-way  to  the  after 
one  should  be  open  with  gratings,  both  for  the  admission 
of  air,  and  fur  the  greater  expedition  of  conveying  dif« 
ferent  articles  in  the  time  of  action. 

Two  scuttles  are  to  be  disposed,  one  on  each  side  of 
the  mainmast,  if  it  happens  to  come  through  the  qnar- 
ter  deck,  for  the  top  tackles  to  pass  through,  to  hook 
to  the  eye  bolts  drove  in  the  upper  deck  for  that  pur* 
pose. 

The  steering  wheel  should  be  placed  under  the  fore- 
part of  the  roundhouse,  and  the  two  beams  of  the  quar- 
ter deck,  which  come  under  it,  should  be  placed  con- 
formable to  the  two  uprights,  so  that  they  may  tenon 
in  them.  The  quarter  deck  beams  shonid  be  kneed  at 
each  end  with  one  hanging  and  one  lodging  knee ; 
which  adds  greatly  to  the  strength  of  the  side.  The 
hanging  knees  which  come  in  the  great  cabin  may  be 
of  iron  j  their  vertical  arms  to  be  two-thirds  of  the 
length  of  that  of  wood,  and  to  reach  the  spirketing.  It 
should  be  observed,  that  the  beam  abaft,  which  comes 
imder  the  screen  bulkhead,  should  round  aft  agreeable 
to  the  round  of  the  bulkhead,  for  the  support  of  the 
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deck  'y  every  other  beam  being  of  fir  for  lightness,  and  Application 


same. 


The  forecastle  beams  ^honld  be  placed  according  as 
the  works  of  the  deck  will  admit.  The  hatchways  are 
therefore  to  be  considered  first.  There  should  be  one 
for  the  funnel  of  the  fire  hearth  to  pass  through,  and 
one  for  the  copper  to  admit  of  vent  for  the  steam ;  and 
aJso  one  or  two  over  the  galley  as  the  forecastle  will 
admit  of.  The  fore-top^ail-sheet  bits  should  be  so  dis- 
posed as  to  come  one  puir  on  the  fore  and  one  on  the  aft 
aide  of  the  mast,  to  let  into  the  side  of  the  forecastle 
beams,  and  step  on  the  upper  deck  beams  below :  there 
should  also  be  a  ladder- way  at  the  fore  part  of  the  fore- 
castle for  the  conveniency  of  the  fore  part  of  the  ship. 

The  beams  may  now  be  placed  agreeable  thereto, 
their  number  being  four  more  than  there  are  in  a  space 
in  the  upper  deck  equal  in  length  to  the  forecastle; 
and  where  there  happens  to  be  a  wide  opening  between 
the  beams,  as  in  the  case  of  a  hatchway,  hiast  room, 
&c  then  half  a  beam  of  fir  may  be  introduced  to  make 
good  the  deficiency.  The  foiemost  beam  should  be  of 
a  breadth  sufficient  to  take  the  aft  side  of  the  inboard 
arms  of  the  catheads,  as  they  are  secured  upon  this  beam 
by  being  bolted  thereto.  Every  beam  of  the  forecastle 
should  be  kneed  at  each  end  with  one  hanging  and  one 
lodging  knee  :  the  vertical  arms  of  the  hanging  knees 
should  reach  tbe  spirketing,  and  the  knees  well  bolted 
and  carefully  clenched. 

Proceed  to  the  roundhouse ;  tbe  same  things  being 
observed  with  respect  to  the  beams  as  in  the  quarter 
deck  :  for  as  the  roundhouse  beams  are  sided  very  small, 
it  hence  follows  that  they  must  be  near  to  each  other. 
T^t  therefore  the  number  of  beams  on  the  roundhouse 
be  four  more  than  in  the  same  length  of  the  quarter 


every  oak  beam  may  be  kneed  at  each  end  with  one  of  the  fore^ 
hanging  and  one  lodging  knee  j  the  hanging  knees  abaft  S***"*  ^?*^* 
may  be  of  iron,  their  vertical  arms  to  be  in  length  two  g^y^^^j^jj*^'^^ 
thirds  of  those  of  wood.  The  roundboose  should  always  ships, 
have  a  great  round  up,  both  for  strength  and  convenien-  *« 
cy.  There  must  be  on  the  roundhouse  a  small  pair  of 
knee-bits  on  each  side  of  the  mizenmast,  turned  ronml 
and  scarfed  over  each  other,  and  bolted  through  the  mast 
carlings.  There  must  also  be  a  companion  on  the  round* 
house  placed  over  tbe  middle  of  the  coach,  in  order  ta 
give  light  thereto. 

With  regard  to  placing  the  roundhouse  beams,  th& 
uprights  of  the  steering  wheel  and  the  mizenmast  are 
to  be  observed ;  as  when  the  beams  which  interfere  with, 
those  parts  are  properly  spaced,  the  rest  may  be  disposed 
ef  at  discretion^  or  at  an  equal  distance  from  each  other, 
and  letting  the  beam  over  tbe  screen  bulkhead  have  ^ 
proper  round  aft,  agreeable  to  the  .quarter  deck  beam 
undcrneatlk 

The  upper  parts  of  the  inboard  works  being  now  de- 
scribed, proceed  next  to  the  lower  parts,  or  to  thoMi 
which  come  below  the  lower  deck.  Draw  in  the  orlop,, 
by  taking  the  heights  afore,  at  midships,  and  abaft^ 
between  that  and  the  gun-deck,  from  the  dimensions^ 
and  a  curve  described  through  these  points  will  repre- 
sent the  upper  part  of  the  deck.  Set  off*  the  thickness 
of  the  plank  below,  and  the  under  side  of  tbe  plank  will 
be  represented.  As  this  deck  does  not  run  quite  for- 
ward and  aft  as  the  other  decks,  the  length  of  it  must 
be  therefore  determined  ;  for  this  purpose  let  the  after 
beam  be  placed  at  a  sufficient  distance  from  aft  to  ad- 
mit of  tbe  bread  rooms  being  of  a  proper  size  for  tbe 
ship,  which  will  be  under  that  beam  of  the  gun-deck 
that  comes  at  the  second  part  from  all.  The  after 
beam  being  drawn  in,  proceed  to  space  the  other  beams, 
placing  them  exactly  under  those  of  the  gun-deck  ;  and 
that  which  comes  under  the  foremost  beam  of  the  gun-s 
deck  may  terminate  tlie  fore  part  of  the  orlop.  Draw 
the  limber  strake,  by  setting  off  its  thickness  above  tbe 
cutting  down  line,  and  a  line  drawn  parallel  thereto  will 
represent  the  limber  strake.  That  part  of  the  orbp 
which  is  over  tbe  after  magazine,  spirit  room,  and  lisli 
room,  and  also  that  which  is  over  the  fore  magazine,  is 
laid  with  thicker  planks  than  the  rest  of  the  deck ; 
which  is  for  the  better  security  of  those  places,  the 
planks  being  laid  over  the  beams ;  but  in  the  midships,  ^ 
from  the  fore  part  of  the  spirit  room  to  the  aft  part  of 
the  fore  magazine,  the  beams  are  laid  level  with  the  sur« 
face  of  the  deck,  and  the  planks  are  rabbeted  in  firom 
one  beam  to  the  other. 

In  order  to  represent  the  orlop  as  just  described,  the 
dimensions  of  the  different  apartments  above  mentioned 
must  be  determined.  Let  the  ail  side  of  the  after  beam 
be  the  aft  side  of  the  after  magazine,  and  from  thence 
draw  the  bulkhead  down  to  the  limber  strake  ;  and  the 
foreside  of  the  third  beam  may  be  the  foreside  of  the  af- 
ter magazine,  drawing  that  bulkhead  likewise,  which 
will  also  form  the  aft  side  of  the  fish  room  :  tbe  foreside 
of  tbe  fish  room  may  be  drawn  from  the  aft  side  of  the 
fifth  beam,  which  will  also  represent  the  aft  side  of  tbe 
spirit  room ^  then  the  foreside  of  the  spirit  room  may 
be  drawn  from  the  foreside  ef  the  sixth  beam.  Hence 
from  the  foreside  of  the  sixth  beam  quite  all  the  deck. 


^So 
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AppUcmtiofi  Will  be  represented  bj  the  two  lines  already  drainiy  and 

of  the  fore-  the  upper  side  of  the  beams  will  be  represented  by  the 

IJ'I'R^^^j^  lower  line. 

itniction  of  ^I'oceed  next  to  the  fore  part  of  the  orlop,  letting  the 
Shipi.  foreside  of  the  after  bits  be  the  aft  part  of  the  foremost 
magazine,  drawing  the  bulkhead  thereof,  which  will 
come  to  the  aft  side  of  the  sixth  beam  ^  therefore,  from 
the  sixth  beam  to  the  foremost  end  of  the  orlop,  the 
plank  and  beams  will  be  represented  just  in  the  same 
manner  as  before  mentioned  for  the  after  part  of  the 
orlop :  then  the  midship  part  of  the  deck  will  be  re- 
presented by  letting  the  upper  line  be  the  upper  side  of 
the  plank,  and  likewise  the  upper  side  of  the  beams  j 
and  the  lower  line  will  represent  the  lower  edge  of  the 
plank,  only  drawing  it  from  beam  to  beam,  and  obserr- 
ing  not  to  let  it  pass  through  them. 

The  hatchways,  &c.  may  now  be  represented  on  the 
orlop,  letting  the  main,  fore,  and  after  hatchway,  be 
exactly  under  those  of  the  gun  deck  }  there  must  be 
one  over  the  fish  room,  and  one  over  the  spirit  room. 
There  must  be  two  scuttles  over  the  after  magazine  for 
'the  passage  to  the  magazine  and  light  room.  There 
should  also  be  one  afore  the  fourth  beam  from  foreward 
for  the  passage  to  the  fore  magazine,  and  one  abaft  the 
second  beam  for  the  passage  to  the  light  room. 

The  bulkheads  for  the  fore  and  after  parts  of  the 
well  may  be  drawn  from  the  lower  deck  beams  to  the 
orlop,  and  from  thence  to  the  limber  strake  in  the  held. 
The  shot  lockers  may  also  be  represented,  having  one 
afore  and  one  abaft  the  well :  there  should  also  be  one 
abaft  the  foremost  magazine,  the  ends  of  which  may  he 
formed  by  the  after  bits.  The  steps  of  the  masts  may 
be  drawn  in  by  continning  their  centres  down  to  the 
limber  strake  ;  and  likewise  two  crotches  abaft  the  mi- 
7.en  step  divided  equally  between  that  and  the  after  part 
of  the  cutting  down :  the  breast  hooks  may  also  be  drawn, 
letting  them  be  five  in  number  below  the  lower  deck 
hook,  and  all  equally  divided  between  that  and  the  fore- 
step.  Hence  every  part  of  the  inboard  is  described  as 
far  as  necessary. 


4« 
Vethod  of 

wbole- 

Boildiag. 

4ng, 


Applied  to 
a  long  boat 

Plate 
ecccxcxii. 


Chap.  V.  Cftbe  Metbod  9f  VThoU-mouUing. 

Having  now  finished  the  methods  of  laying  down  the 
several  plans  of  a  ship,  any  fiuther  addition  on  this  sub- 
ject might  appear  unnecessary.  We  cannot,  however, 
with  propriety,  omit  lo  describe  the  method  called 
who/e'tnouiding^  used  by  the  ancients,  and  which  still 
continues  ^in  use  among  those  unacquainted  with  the 
more  proper  methods  already  explained.  This  method 
will  be  illustrated  by  laying'down  the  ^several  plans  of 
a  long-boat ;  the  length  of  the  keel  being  29  feet,  and 
breadth  moulded  nine  feet. 

Draw  the  stmight  line  PO  (fig.  37.)  equal  te  39 
feet,  the  extreme  length  of  the  boat,  and  nlso  to  repre- 
sent the  upper  edge  of  the  keeL  Let  0  be  the  station 
of  the  midship  frame.  From  the  points,  P,  0,  and  O, 
draw  the  lines  PT,  0ME,  and  08,  perpeodkokr  to 
PO.  Make  0M,  0N,  equal  to  the  upper  and  lower 
heights  of  breadth  respectively  at  the  main  frame,  PT 
tlie  height  of  breadth  at  the  transom,  and  OS  the  height 
at  the  stem.  Describe  the  curve  TMS  to  represent  the 
sheer  or  extreme  height  of  the  side,  which  in  a  ship 
would  be  called  the  upper  height  if  breadth  lum^  or  np- 
iper  edge  of  the  wale.    Through  the  point  N  draw  a 


carve  parallel  to  TMS,  to  represent  tfc«  bfCftdlkiDf  tke  Hi^ijj 
npper  strake  of  a  boat,  or  lower  edge  of  the  wale  if  in  WM. 
a  ship.     The  dotted  line  TNS  may  abo  be  drawn  ts 
represent  the  lower  height  of  breadth. 

Set  off  the  rake  of  the  port  from  P  to  p^  and  draw 
the  line  /i  I  to  represent  the  aft  side  of  the  port  j  then 
T I  will  represent  the  round-up  of  the  traosooi.  Set  off 
the  breadth  of  the  port  fromp  to  r,  and  from  T  to 
S|  and  draw  the  line  r  s  to  represent  the  foreside  of  the 
port,  which  may  either  be  a  curve  or  a  straight  line  at 
pleasure.  Set  up  the  height  of  the  tuck  from  /»  to  Jb 
Let  ^  X  be  the  thickness  of  the  transom,  and  draw  the 
line  ZX  to  represent  the  foreside  of  the  transom. 

There  is  given  the  point  S,  the  height  of  the  sheer 
on  the  foreside  of  the  stem  \  now  that  side  of  the  stem 
is  to  be  formed  either  by  sweeps  or  some  other  contri» 
vance.  Set  off  the  breadth  of  the  stem,  and  form  the 
aft  side  of  it. 

Set  up  the  dead-rising  from  0  to  d!,  and  from  the  ri* 
sing  line  r  i  s.  Draw  the  line  ILL  parallel  to  PO  to 
represent  the  lower  edge  of  the  keel,  and  another  to  !«• 
present  the  thickness  of  the  plank  or  the  rabbeU  llie 
rabbet  on  the  post  and  stem  may  also  be  represented  \ 
and  the  stations  of  the  timbers  assigned,  as  0,  ( i ),  x, 
«.  3»  4.  5>  6,  7.  8,  9  J  and  ©,  (A),  A.  B,  C,  D,  E,  F, 
G,  H  )  and  the  sheer  plan  will  be  completed. 

The  half-breadth  plan  is  to  be  formed  next  ;  for  this 
purpose  the  perpendiculars  TP,  9,  8,  &c.  must  he  pro- 
duced. Upon  M0  produced  set  off  the  half  hread(!!h 
from  the  line  KL  to  R  (fig.  38.) ;  set  off  also  the  half^s'' 
breadth  at  the  transom  from  K  to  6,  and  describe  the 
extreme  half-breadth  line  h  RX,  making  the  forepart 
of  the  curve  agreeable  to  the  proposed  round  of  the 
transom. 

We  may  next  proceed  to  form  the  timbers  in  the  t 

body  plan.     Ijct  AB  (fig*  3S^)  be  the  breadth  mould- n^>    ; 
ed  at  0.     Erect  the  perpendicular  CD  in  the  middle 
of  the  line  AB  \  draw  the  line  m  n  distant  therefrom 
the  half  thickness  of  the  post,  and  ary  the  half  thickness 
of  the  stem.     Then  take  off  the  several  portions  of 
the  perpendiculars  0,  i,  2,  &c  intercepted  between 
the  upper  edge  of  tlie  keel  and  rising    line  in  the 
sheer  plan,  and  set  them  up  from  C  upon  the  line  CD^ 
through  these  points  draw  lines  parallel  to  AC  ^  take  off 
also  the  several  lower  heights'of  breadth  at  0,  i,  2,&'c. 
from  the  sheer  plan  \  and  set  them  up  from  C  upon  the 
middle  line  in  the  body  plan^  and  draw  lines  parallel  Co 
AC  through  these  "points  :    Then  take  off  tjie  several 
half  breadths  corresponding  to  each  from  the  floor  plaai: 
and  set  them  off -on  their  proper  half-breadth  lines  from 
•tiie  middle  line  in  the  bodv  plan. 

Construct  the  inidship  frame  by  Problem  V.  the  {onn  , 

of  which  will  in  some  measure  determine  the  form  of 
the  rest.  For  if  a  mould  be  made  on  any  side  of  the 
middle  line  to  fit  the  curve  part  of  it,  and  the  rising 
line,  or  that  marked  bend  mould  (fii(.  40.)  and  laid  ittnf.40i 
such  a  manner  that  the  lower  part  of  it  which  is  straight, 
may  be  set  upon  the  several  rising  lines,  and  the  upper 
part  jttst  touch  the  p«int  of  the  half  breadth  in  the 
luneadth  line  corresponding  to  that  rising  upon  which 
the  mould  is  placed,  a  curve  may  then  be  drawn  by 
the  mould  to  the  rising  line.  In  thn  manner  we  may 
proceed  so  far  as  the  rising  line  is  parallel  to  the  lower 
height  of  the  breadth  line.  Then  a  liollow  mould  must 
be  made,  the  upper  end  of  which  is  left  straight,  as 

that 
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tf«thod  that  marked  hoUaw  mould  (fig.  40.)*  This  is  applied 
r  WJiole-  in  such  a  inanner,  that  some  part  of  the  hollow  may 
iOMlding.  XQXk€\k  the  side  of  the  keel,  and  the  straight  part  touch 
'  the  back  of  the  curve  before  described  bf  the  bend 
mould  \  and,  beginning  abaft,  the  straight  part  will  al- 
ways coroe  lower  on  every  timber,  till  we  come  to  the 
midship  timber,  when  it  comes  to  the  side  of  the  keeU 
Having  thus  formed  the  timbers,  so  far  as  the  whole 
mouldings  will  serve,  the  timbers  abaft  them  are  next 
formed.  Their  half  breadths  are  determined  by  the 
sheer  and  floor  plans,  which  are  the  only  fixed  points 
through  which  the  curves  of  these  timbers  must  pass. 
Some  form  these  after  timbers  before  the  whole  is 
nooulded,  and  then  make  the  hollow  mould,  which  will 
be  straigbter  than  the  hollow  of  either  of  these  timbers. 
It  is  indifferent  which  are  first  formed,  or  what  methods 
are  used  ^  for  after  the  timbers  are  all  formed,  though 
every  timber  may  appear  very  fair  when  considered  by 
itself^  it  is  uncertain  what  tlie  form  of  the  side  will  be. 
In  order  to  find  which,  we  must  form  several  ribband 
and  water  lines  \  and  if  these  do  not  make  fair  curves, 
they  must  be  rectified,  and  the  timbers  formed  from 
these  ribband  and  water  lines.  In  using  the  hollow 
mould,  when  it  is  applied  to  the  curve  of  each  tim- 
ber, if  the  straight  part  is  produced  to  the  middle 
line,  we  shall  have  as  many  points  of  intersection  as 
there  are  timbers  ;  and  if  the  heights  above  the  base  be 
transferred  to  the  corresponding  timbers  in  the  sheer 
plan,  a  curve  passing  through  these  points  is  what  is 
called  a  rising  strait.  This  may  be  formed  by  fixing 
a  point  for  the  aftermost  timbex  that  is  whole  moulded, 
and  transferring  that  height  to  the  sheer  plan.  The 
OBTve  must  pass  through  this  point,  and  fall  in  with  the 
rising  line  somewhere  abaft  dead  flat ;  and  if  the  seve* 
ral  heights  of  this  line  be  transferred  from  the  sheer  to 
the  middle  line  in  the  bodv  plan,  these  points  will  re- 
galate  what  is  caUed  the  Aaulwg  <£>«».  of  the  bollow 
mould. 

The  timbers  in  the  after  body  being  all  formed,  those 
in  the  fore  body  are  formed,  in  the  same  manner,  by 
transferring  the  several  heights  of  the  rising  and  breadth 
lines  from  the  sheer  to  the  body  plans;  the  half, 
breadths  corresponding  to  each  height  most  also  be 
transferred  from  the  floor  to  the  body  plan.  The  sama 
hollow  mould  will  serve  both  for  the  fore  and  after 
body  'y  and  the  level  lines,  by  which  the  water  lines  to 
prove  the  after  body  were  formed,  may  be  produced  into 
the  fore  body,  and  by  them  the  water  lines  to  prove  the 
fore  body  may  be  described. 

Another  method  of  proving  the  body  is  by  ribband 
lines,  which  are  formed  by  sections  of  planes  inclined 
to  the  sheer  plan,  and  intersecting  the  body  plan  diago- 
nally, as  before  observed,  of  which  there  may  be  as  many 
as  naj  be  judged  necessary.  As  this  has  been  already 
cxplamed,  we  shall  therefore  lay  down  only  one,  repre* 
lented  in  the  body  plan  by  the  lines  marked  d  i  a. 
These  are  drawn  in  such  a  manner  as  to  be  perpendi* 
cuiar  to  as  many  timbers  as  convtuiently  may  be.  After 
they  are  drawn  in  the  bodv  pUn,  the  several  portions 
of  the  diagonal  intercepted  between  the  middle  line 
and  each  timber  must  be  transferred  to  the  floor  plan* 
Thus,  fix  one  foot  of  the  compasses  in  the  point  where 
the  diagonal  intersects  the  middle  line  in  the  body  plan  $ 
extend  the  other  foot  to  the  point  where  the  diagonal  in* 
tersecU  the  timber  ;  for  example,  timber  9 1  Set  qff  the 
Vol.  XIX.  Part  I. 
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same  extent  upon  the  perpendicularrepresenting  the  plane  Method 
of  timber  9  from  the  point  where  it  intersects  the  line  of  Whn!c- 
KL  on  the  floor  plan  :  in  like  manner  proceed  with  all  mocldin 
the  other  timbers  both  in  the  fore  and  after  body  ;  and 
these  shall  have  the  points  through  which  the  curve  must 
pass.  If  this  should  not  prove  a  fair  curve,  it  roust  be 
altered,  observing  to  conform  to  the  points  m  nearly 
as  the  nature  of  the  curve  will  admit :  so  it  may  be  car- 
ried within  one  point,  and  without  another,  according 
as  we  find  the  timbers  will  allow.  For  after  all  the 
ribband  lines  are  formed,  the  timbers  must,  if  needful, 
be  altered  by  the  ribband  lines  ;  this  is  only  the  reverse 
of  forming  the  ribband  lines  >  for  taking  the  portions 
of  the  several  perpendiculars  intercepted  between  the 
line  KL  and  the  curve  of  the  ribband  line  in  the  floor 
plan,  and  setting  them  off  upon  the  diagonal  from 
the  point  where  it  intersects  the  middle  line,  we  shall 
have  the  points  in  the  diagonal  through  which  the 
curves  of  the  timbers  must  pass.  Thus  the  distance 
between  the  line  KL  and  the  ribband  at  timber  3  on 
the  floor  plan,  when  transferred  to  the  body  plan,  will 
extend  on  the  diagonal  from  the  middle  line  to  the 
point  where  the  curve  of  timber  3  intersects  that  dia- 
gonal The  like  may  be  said  of  all  the  other  timbers  ) 
and  if  several  ribband  lines  be  formed,  they  may  be  so 
contrived  that  their  diagonals  in  the  body  plan  shall 
be  at  such  distances,  that  a  point  for  every  timber  be- 
ing given  in  each  diagonal,  will  be  sufficient  to  deter* 
mine  the  form  of  all  the  timbers. 

In  stationing  the  timbers  upon  the  keel  for  a  boat, 
there  must  be  room  for  two  futtocks  in  the  space  be* 
fore  or  abaft  0  ^  for  which  reason,  the  distance  between 
these  two  timbers  wrill  be  as  much  more  than  that  be- 
tween the  other  as  the  timber  is  broad.  Here  it  is 
between  0  and  (A)  y  which  contains  the  distances  be* 
tween  0  and  (l),  and  the  breadth  of  the  timber  be* 
sides. 

The  timbers  being  now  formed,  and  proved  by  rib- 
band and  water  lines,  proceed  then  to  form  the  tran* 
som,  fashion  pieces,  &c,  by  Problem  VL 

This  method  of  whole  moulding  will  not  answer  for 
the  long  timbers  afore  and  abaft.  They  are  generally 
canted  in  the  same  manner  as  those  for  a  ship.  In  or- 
der to  render  this  method  more  complete,  we  shall  bcra 
describe  the  manner  of  moulding  the  timbers  after  they 
are  laid  down  in  the  mould  loft,  by  a  rising  square, 
bend,  and  hollow  mould. 

It  was  shown  before  how  to  form  the  timbers  by  the 
bend  and  hollow  moulds  on  the  draught.  The  same 
method  must  be  used  in  the  loft ;  but  the  moulds  must 
be  made  to  their  proper  scantlings  in  real  feet  and 
inches.  Now  when  they  are  set,  as  before  directed,  for 
moulding  each  timber,  let  the  middle  line  in  the  body 
plan  be  drawn  across  the  bend  mould,  and  draw  a  line 
across  the  hollow  mould  at  the  point  where  it  touches 
the  upper  edge  of  the  keel ;  and  let  them  be  marked 
with  the  proper  name  of  the  timber,  as  in  fig.  40.  The 
graduations  of  the  bend  mould  will  therefore  be  exactly 
the  same  as  the  narrowing  of  the  breadth.  Thus, 
the  distance  between  $  and  7  on  the  bend  mould  i$ 
equal  to  the  difference  between  the  half  breadth  of  tim- 
ber 7  and  that  of  0.  The  height  of  the  head  of  each 
timber  is  likewise  marked  on  the  bend  mould,  and  also 
the  floor  and  breadth  sirmarks.  The  floor  sirmark  is 
in  that  ^int  where  a  straight  edged  batten  touches  the 
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Method  back  of  tbe  bend  mould,  the  batten  being  8o  placed 
ef  Whole-  as  to  touch  the  lower  edge  of  the  keel  at  the  same 
nioulding.  tim^^  xjjg  several  risings  of  the  floor  and  heights  of 
the  catting  down  line  are  marked  on  the  rising  square, 
and  the  half  breadth  of  the  keel  is  set  off  from  the  side 
of  it. 

The  moulds  being  thus  prepared,  we  shall  apply  them 
to  mould  timber  7.  The  timber  being  first  properly 
sided  to  its  breadth,  lay  the  bend  mould  upon  it,  so  as 
may  best  answer  the  round  according  to  the  grain  of 
the  wood  J  tlieo  lay  the  rising  square  to  the  bottom  of 
the  bend  mould,  so  that  the  line  drawn  across  the  bend 
mould  at  timber  7  may  coincide  with  the  line  repre- 
senting the  middle  of  the  keel  upon  the  rising  square; 
and  draw  a  line  upon  the  timber  by  the  side  of  tbe 
square,  or  let  the  line  be  scored  or  cut  by  a  tool  made 
for  that  purpose,  called  a  raseing  knife ^{t)  ;  this  line  so 
rased  will  be  tbe  side  of  the  keel.  Then  the  square 
must  be  moved  till  the  side  of  it  comes  to  7  on  the 
bend  mould,  and  another  line  must  be  rased  in  by  the 
tide  of  it  to  represent  the  middle  of  tbe  keeL  The 
other  side  of  the  keel  must  likewise  be  rased  after  the 
same  manner,  and  the  point  7  on  .the  rising  square  be 
marked  on  each  side  of  the  keel,  and  a  line  rased  across 
at  these  points  to  represent  the  upper  edge  of  the  keel. 
Prom  this  line  the  height  of  the  cutting-down  line  at 
7  must  be  set  np,  and  then  the  rising  square  may  be  ta- 
ken away,  and  the  timber  may  be  rased  by  the  bend 
mould,  both  inside  and  outside,  from  the  head  to  the 
Hoor  sirmark,  or  it  may  be  carried  lower  if  necessary. 
After  the  sirroarks  and  head  of  the  timbers  are  marked, 
the  bend  monld  may  likewise  be  taken  away,  and  then  the 
hollow  mould  applied  to  the  back  of  the  sweep  in  such  a 
manner  that  the  point  7  upon  it  may  intersect  the  upper 
side  of  the  keel,  before  set  off  by  the  rising  square  \  and 
when  in  this  position  the  timber  may  be  raised  by  it, 
which  will  complete  the  outside  of  the  timbers.  Tbe 
inside  of  the  timbers  may  likewise  be  formed  by  tbe 
hollow  mould.  The  scantling  at  the  keel  is  given  by 
tbe  cutting  down  before  set  off.  The  mould  must  be 
eo  placed  as  to  touch  the  sweep  of  the  inside  of  the  tim- 
ber formed  before  by  the  bend  mould,  and  pass  through 
the  cutting  down  point. 

The  use  of  the  sirmarks  is  to  find  the  true  places  of 
the  fattocks}  for  as  they  are  cut  off  three  or  four 
inches  short  of  the  keel,  they  must  be  so  placed  that 
the  futtock  and  floor  sirmarks  may  be  compared  and  co- 
incide. Notwithstanding  which,  if  the  timbers  are  not 
'Very  carefully  trimmed,  the  head  of  the  futtock  may 
be  either  within  or  without  its  proper  half  breadth  \  to 
prevent  which  a  half  breadth  staff  is  made  use  of. 

The  half  breadth  staff  may  be  one  inch  square,  and 
of  any  convenient  length.  Upon  one  side  of  it  are  set 
off  from  one  end  the  several  half-breadth*  of  all  the 
timbers  in  the  after  body,  and  those  of  the  fore  body 
upon  the  opposite  side.  On  the  other  two  sides  are  set 
off  the  several  heights  of  the  sheer,  the  after  body  on 
one  side,  and  the  fore  body  on  its  opposite.  Two  sides 
of  the  staff  are  marked  half  breadths^  and  tbe  other  two 
•ides  heights  of  the  sheer. 

The  staff  beiog  thus  prepared,  and  the  floor  timbers 


fastened  on  the  keel,  and  levelled  acroM,  the  futtodu  Pneder 
must  next  be  fastened  to  the  floor  timbers }  but  ibey    ofsy^ 
must  bo  set  first  to  their  proper  half  breadth  and  height.  .^™^ 
The  half  breadth  staff,  with  the  assistance  of  the  ram- 
line*,  serves  to  set  them  to  the  half  breadth  \  for  as  "Sec  hs 
the  keel  of  a  boat  is  generally  perpend icolar  to  the  ho-^^l^ 
rizon,  therefore  the  line  at  which  the  plnmmet  ia  sus- 
pended, and  which  is  moveable  on  the  ram  line,  will  be 
perpendicular  to  the  keel.     Whence  we  may  by  it  set 
the  timbers  perpendicular  to  the  keel|  and  then  set  them 
to  their  proper  half  breadths  by  t lie  ataff:  and  when- 
the  tv«o  sirmarks  coincide,  the  futtock   will  be  at  its 
proper  height,  and  may  be  nailed  to  tbe  floor  timbera 
and  also  to  the  breadth  ribband,  which    may  be  set  to 
the  height  of  the  sheer  by  a  level  laid  across,  taking  the 
height  of  the  sheer  by  tbe  staff  from  the  upper  side  of 
the  keel  ^  by  which  means  we  shall  discover  if  the  rib- 
band is  exactly  the  height  of  the  sheer^  and  if  not,  the 
true  height  may  be  set  off  by  a  pair  of  compasses  frosii 
the  level,  and  marked  on  ths  timbers. 

Chap.  VI.  Of  the  Practice  9f  Ship-Building. 

The  elevation,  projection,  and  half-breadth  plaos^  of 
a  proposed  ship  being  laid  down  on  paper,  we  must  next 
proceed  to  lay  down  the^e  several  plans  on  tbe  mould 
loft  of  the  real  dimensions  of  the  ship  proposed  to  be 
built,  and  from  which  moulds  for  each  separate  part  are 
to  be  made.  The  method  of  laying  down  these  plans,. 
from  what  has  been  already  said,  will,  it  is  presumed,  be 
no  very  diflicult  task  to  accomplish,  as  it  is  no  more  than 
enlarging  the  dimensions  of  the  original  draughts  ;  and 
with  respect  to  the  moulds,  they  are  very  easily  formed 
agreeable  to  the  figure  of  the  several  parts  of  tbe  ship 
laid  down  in  the  mould  loft. 

Blocks  of  wood  are  now  to  be  prepared  upon  which 
the  keel  is  to  be  laid.  These  blocks  are  to  be  placed 
at  nearly  equal  distances,  as  of  five  or  six  feet,  and  in 
such  a  manner  that  their  upper  surfaces  may  be  exactly 
in  the  same  plane,  and  their  middle  in  the  same  straight 
line.  This  last  is  easily  done  by  means  of  a  line  streteii- 
ed  a  little  more  than  the  proposed  length  of  tbe  keel ; 
and  the  upper  planes  of  these  blocks  may  be  verified  by 
a  long  and  straight  rule  ^  and  the  utmost  care  and  pre- 
caotion  must  be  taken  to  have  these  blocks  properly 
bedded.  Each  block  may  be  about  six  or  eigbt  inches 
longer  than  the  keel  is  in  thickness ;  their  breadth  from 
12  to  14  inches,  and  their  depth  from  a  foot  to  a  foot 
and  half. 

The  dimensions  of  the  keel  are  to  be  taken  from  tbe 
mould  loft,  and  the  keel  is  to  be  prepared  accordingly. 
As,  however,  it  is  seldom  possible  to  procure  a  piece 
of  wood  of  suflicient  length  for  a  keel,  especially  if  for 
a  large  ship,  it  is,  therefore,  for  the  most  part  necessary 
to  compose  it  of  several  pieces,  and  these  pieces  are  to 
be  scarfed  together,  and  securely  bolted,  so  as  to  make 
one  entire  piece.  It  must,  however,  be  observed,  that 
the  pieces  which  compose  the  keel  ought  to  he  of  such 
lengths,  that  a  scarf  may  not  be  opposite  to  the  step  of 
any  of  the  masts.  Babbets  are  to  be  formed  on  eadi 
side  of  tbe  keel  to  receive  the  edge  of  the  planks  next 

to 


(e)  The  term  rasang  is  used  when  any  line  is  drawn  by  such  an  instrument  instead  of  a  penciL 
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nied«e   to  it,  or  gatWtd  sirake,  and  the  keel  is  to  be  laid  oa 

f  Sliip.    the  blocks  (f). 

lilding.       Yhc  stem,  and  the  post,  and  the  several  transoms  bc- 

'^^^^^"'^  longiDg  to  it,  are  to  be  prepared  from  the  moulds,  and 
rabbeted  in  like  manner  as  the  keel,  to  receive  the  ends 
of  the  plank.  The  transoms  are  to  be  bolted  to  the 
post  at  their  middle,  each  at  its  respective  height,  ta- 
ken from  the  elevation  in  the  moald  loft,  and  the  ex* 
tremities  of  the  transoms  are  to  be  firmly  connected  with 
the  fashion-pieces.  Both  stem  and  post  are  then  to  be 
erected,  each  at  its  respective  extremity  of  the  keek 
The  tenons  at  the  heel  of  each  being  let  into  mortises 
prepared  to  receive  them,  and  being  set  to  their  proper 
fakes  or  angles  with  the  keel,  are  to  be  supported  by 
props  or  shores.  Pieces  of  wood  called  dead  wood  are 
4o  be  laid  upon  and  fixed  to  the  upper  side  of  the  keel 
towards  the  fore  and  aft  parts  of  it }  the  deepness  of 
the  dead  wood  increasing  with  its  distance  from  the  mid- 
dle, agreeable  to  the  proposed  form  of  the  cuttings- 
down  line. 

A  line  is  to  be  stretched  irom  the  middle  of  the  head 
of  the  stem  to  that  of  the  post,  called  the  ram  line^ 
upon  which  is  a  moveable  line  with  a  plummet  affixed 
to  it.  The  midship  and  other  frames  are  to  be  erected 
upon  the  keel  at  their  proper  stations.  The  extremities 
of  each  frame  are  set  at  equal  distances  from  the  vertical 
longitudinal  section  of  the  ship,  by  moving  the  frame 
in  its  own  plane  until  the  plumb-line  coincides  with  a 
mark  at  the  middle  between  the  arms  of  each  frame  ; 
and  although  the  keel  is  inclined  to  the  horizon,  yet 
the  frames  may  also  be  set  perpendicular  to  the  keel  by 
means  of  the  plumb-line.  The  shores  which  are  sup- 
porting the  frames  are  now  to  be  securely  fixed,  that  the 
position  of  the  frames  may  not  be  altered.  The  rib- 
bands are  now  to  be  nailed  to  the  frames  at  their  pro- 
per places,  the  more  effectually  to  secure  them  *,  and 
the  intermediate  vacancies  between  the  frames  filled  up 

^^^ .   vith  filling  timbers.     For  a  perspective  view  of  a  ship 

JiA.  a.    ^r*""^!  ®*®  fig"  *• 

The  frames  being  now  stationed,   proceed  next  to 

fix  on  the  planks,  of  which  the  wales  are  the  principal, 
being  much  thicker  and  stronger  than  the  rest.  The 
harpins,  which  may  be  considered  as  a  continuation  of 
the  wales  at  their  fore  ends,  are  fixed  across  the  hawse 
pieces,  and  surround  the  fore  part  of  the  ship.  The 
planks  that  inclose  the  shipV  sides  are  then  brought  about 
the  timbers^  and  the  clamps,  which  are  of  equal  thick- 
ness with  the  waleS)  fixed  opposite  to  the  wales  within 
the  ship.  These  are  used  to  support  the  ends  of  the 
beams,  and  accordingly  stretch  from  one  end  of  the  ship 
to  the  other.  The  thick  stuff  or  strong  planks  of  the 
bottom  within  board  are  then  placed  opposite  to  the 
several  scarfs  of  the  timbers,  to  reinforce  them  through-* 
t>ut  the  ship^s  length.  The  planks  employed  to  line  the 
Bhip,  called  the  ceiitng  ovfooUwaUng^  is  next  fixed  in 
the  intervals  between  the  thick  stuff  of  the  hold*  The 
iieams  ate  afterwards  laid  across  the  ship  to  support  the 
decks,  and  are  connected  to  the  side  by  lodging  and 
lianging  knees :  the  former  of  which  are  exhibited  at  E, 
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Plate  CLXIX.  See  also  the  article  DccK  ;  and  the  Prneiice 
hanging-knees,  together  with  the  breadth,  thickness,  of  ^hip- 
and  position  of  the  keel,  floor  timbers,  futtocks,  top-  ,^'*"^'^*"g' 
timbers,  wales,  clamps,  thick  stuff,  planks  within  and 
without,  beams,  decks,  &c« 

The  cable-bits  being  next  erected,  the  curlings  and 
ledges^  represented  in  Plate  CLXIX.  are  disposed  be- 
tween the  beams  to  strengthen  the  deck.  The  wafer-' 
Ways  are  then  laid  on  the  ends  of  the  beams  throughout 
the  ship's  length,  and  the  spirkettng  fixed  close  abovb- 
them.— ^The  upper  deck  is  then  planked,  and  the  string 
placed  under  the  gunnel^  or  plansheer^  in  the  waist. 

Then  proceed  next  to  plank  the  quarter*deck  and 
forecastle,  and  to  fix  the /Mir^fi^rj  of  the  masts  and  cap« 
sterns  with  the  coamings  of  the  hatches.  The  breast-* 
hooks  are  then  bolted  across  the  stem  and  bow  within- 
board,  the  step  of  the  foremast  placed  on  the  kelson^ 
and  the  riders  fayed  to  the  inside  of  the  timbers,  to  re- 
inforce the  sides  in  different  parts  of  the  ship's  length* 
The  pointers^  if  any,  are  afterwards  fixed  across  the  hold 
diagonally  to  support  the  beams  $  and  the  crotches  sta« 
tioned  in  the  after  bold  to  unite  the  half  timbers.  The 
steps  of  the  mainmast  and  capstems  are  next  placed  ; 
the  planks  of  the  lower  decks  and  orlop  laid  ^  the  naveU 
hoods  fayed  to  the  hawse  holes  *,  and  the  knees  of  the 
head^  or  cut-water,  connected  to  the  stern.  The  figure 
of  the  head  is  then  erected,  and  the  trail'board  and 
cheeks  fixed  on  the  side  of  the  knee. 

The  taffhrel  and  quarter^ieces^  which  terminate  the 
ship  abaft,  the  former  above  and  the  latter  on  each  side> 
are  then  disposed,  and  the  stern  and  quarter  galleries 
framed  and  supported  by  their  brackets.  The  pumps^ 
with  their  well,  are  next  fixed  in  the  hold  ^  the  limber 
boards  laid  on  each  side  of  the  kelson,  and  the  garboard 
strake  fixed  on  the  ship's  bottom  next  to  the  heel  with* 
out. 

The  boll  being  thus  fabricated,  proceed  to  separate 
the  apartments  by  bulkheads  or  partitions,  to  frame 
the  port-lids,  to  fix  the  catheads  and  chess- trees  ^  to 
form  the  hatchways  and  scuttles,  and  fit  them  with  pro- 
per covers  or  gratings.  Next  fix  the  ladders  at  the  dif- 
ferent hatchways,  and  build  the  manger  on  the  lower 
deck,  to  carry  off  the  water  that  runs  in  at  the  hawse 
holes,  •  when  the  ship  rides  at  anchor  in  a  sea.  Tha 
bread  room  and  magazines  are  then  lined;  and  the 
gunnelf  rails,  and  gangways  fixed  on  the  upper  part  of 
the  ship.  The  cleats,  kevels,  and  ranges,  by  which  the 
ropes  are  fastened,  are  afterwards  bolted  or  nailed  to  the 
sides  in  ilifferent  places. 

The  rudder,  being  fitted  with  its  irons,  is  next  hung 
to  the  stern-post,  and  the  tiller  or  bar,  by  which  it  is 
managed,  let  into  a  mortise  at  its  upper  end.  The 
scuppers^  or  leaden  tubes,  that  carry  the  water  off  from 
the  decks,  are  then  placed  in  holes  cut  through  the 
ship's  sides  \  and  the  standards  bolted  to  the  beams  and 
sides  above  the  decks  to  which  they  belong.  The  poop 
4anthorns  are  last  fixed  upon  their  cranes  over  the  stem, 
and  the  bilge^waysot  cradles  placed  under  the  bottom  to 
■conduct  the  ship  steadily  into  the  water  whilst  launching. 

N  n  2  As 


W 


(f)  In  ships  of  war,  which  are  a  long  while  in  building,  it  has  been  found  that  the  keel  is  often  apt  to  rot  be* 
Tore  they  are  finished.  Upon  this  account,  therefore,  some  builders  have  begun  with  the  floor  timbers,  and  added 
•the  keel  afterwards^ 
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Improve-       As  the  various  pieces  which  have  been  meotlone^ 
meotf  in  above  are  explained  at  iarge  in  their  proper  places,  it  it 
the  Masts  therefore  superfluous  to  enter  into  a  man  particular  de- 
scnptLon  01  them  here. 


der. 


Chap.   VII.    Of  Imfroveminti  im  the  Marts  and 

Ruddtr. 


48 

Improre- 
ments  ia 
maktf. 


An  account  of  a  method  for  restoring  masts  of  ships 
when  wounded,  or  otherwise  injured,  in  an  easy,  cheapi 
and  expeditious  manner,  by  Captain  Edward  Pakenham 
of  the  royal  navy,  has  been  published  in  the  tenth  vo* 
49       lume  of  the  Transactions  of  the  Society  for  the  Encou- 
OfwouDd-  ragement  of  Arts,  &c.     Captain  Pakenham  introduces 
C  Ib^^     ^^^  invention  with  the  following  observations  : 
Pakenhan*      *'  Among  th«  various  accidents  which  ships  are  liable 
Page  <cp*  to  at  sea,  none  call  more  for  the  attention  and  exertion 
tX  the  officer  than  the  speedy  refitting  of  the  masts } 
and  having  observed,  in  the  course  of  last  war,  the  very 
great  destruction  made  among  the  lower  masts  of  our 
ships  from  the  enemy*s  mode  of  fighting,  as  well  as  the 
very  great  expence  and  delay  in  refitting  a  fleet  after 
an  action,  particularly  across  the  Atlantic— a  very  simple 
expedient  has  suggested  itself  to  me  as  a  resource  m  part  \ 
which  appears  so  very  speedy  and  secure,  that  the  Ga« 
pacity  of  the  meanest  sailor  will  at  once  conceive  it«     I 
therefore  think  it  my  duty  to  state  my  ideas  of  the  ad« 
vantages  likely  to  result  from  it  \  and  I  shall  feel  my- 
self exceedingly  happy  should  they  in  any  wise  contri- 
bute to  remedy  the  evil. 

*'  My  plan,  therefore,  is,  to  have  the  heels  of  all 
lower  masts  so  formed,  as  to  become  the  heads ;  but  it 
is  not  the  intention  of  the  above  plan  to  have  the  small- 
est alteration  made  in  the  heels  of  the  present  lower 
masts  \  for  as  all  line-of-battle  ships  masts  are  nine  inches 
in  diameter  larger  at  the  heel  than  at  the  bead,  it  will 
follow,  that  by  letting  in  the  tressel-trees  to  their  pro- 
per depth,  the  mast  will  form  its  own  cheeks  or  hounds ; 
and  I  flatter  myself  the  following  advantages  will  result 
from  the  above  alteration. 

**  First,  I  must  beg  to  observe,  that  all  line-of-battle 
ships  bury  one-third  of  their  lower  masts,  particularly 
three-deckers  \  it  therefore  follows,  that  if  the  woundb 
are  in  the  upper  third,  by  turning  the  mast  so  as  to 
make  the  heel  the  head,  it  will  be  as  good  aa  new  \  for, 
in  eight  actions  I  was  present  in  last  war,  I  made  the 
following  observations : 

**  That  in  the  said  actions  fifty-eight  lower  masts  were 
wounded,  and  obliged  to  be  shifted,  thirty-two  of 
which  had  their  wounds  in  the  upper  third,  and  of  course 
the  ships  detained  until  new  masts  were  made.  And 
when  it  \»  considered  that  a  lower  mast  for  a  00  or  74 
stands  government  in  a  sum  not  less,  I  am  informed, 
than  2000I.  or  2300I.  the  advantages  across  the  At- 
lantic resulting  from  the  aforesaid  plan  will  be  particu- 
larly obvious  \  not  to  mention  the  probability  of  there 
being  no  fit  spars  in  the  country,  which  was  the  ease  is 
the  instances  of  the  Isis  and  Princess  Boyal  \  and  aa 
I  was  one  of  the  lieutenants  of  the  Isis  at  that  time, 
I  am  more  particular  in  the  circumstance  of  that  ship* 
The  Isis  bad  both  her  lower  masts  wounded  above  the 
cathar  pins  in  her  action  with  the  Caesar,  a  French  74  \ 
and  as  there  were  no  spars  at  New  York,  the  Isis  was 
detained  five  weeks  at  that  place.«^Now,  if  her  masts 
had  been  fitted  on  the  plan  I  have  proposed,  1  am  con- 
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fident  she  would  have  been  ready  for  eea  in  48  lioars  \ 
and  as  a  further  proof,  I  beg  leave  to   add,  that  the  mkb 
whole  fleet,  on  the  glorious  1 2th  of  April,  had  b^  the  ^^^ 
least  accident  of  any  consequence  excrept  whmt  belel 
their  lower  masts,  which  detained  them  betwees  eight 
and  ten  weeks  at  Jamaica. 

**  The  delay  of  a  ahip  while  a  new  mast  is  oiakii^i 
and  probably  the  fleet  being  detained  for  want  of  that 
ahip,  which  frequently  occurred  in  tbe  coorse  of  last 
war,  the  taking  of  shipwrights  from  otker  work,  with  a 
variety  of  inconveniences  not  necessary  lo  nueiitioa  here, 
must  be  obvious  to  every  officer  that  has  made  tJie  aauJI- 
est  observations  on  sea-actions. 

^  Yon  will  further  observe,  that  this  substitote  is 
formed  on  the  most  simple  principle,  fitted  to  the  nean- 
est  capacity,  and  calculated  to  benefit  all  ships,  from  a 
first-rate  down  to  the  smallest  merchaatnaan,  ia  cases  of 
an  accident  by  shot,  a  spring,  a  rottennesa,  particularly 
as  these  accidenU  generally  happen  ia  the  upper  Uuid 
of  the  mast  and  above  the  cheeks. 

'*  It  might  probably  be  objected,  that  a  difficulty  and 
some  danger  might  arise  from  the  wounded  psul  of  the 
mast  being  below  \  but  this  will  at  once  be  obviated^ 
when  it  is  remembered,  that  as  the  wounded  part  ia  be- 
low the  wedges,  it  may  with  ease  be  both  fiahed,  cased, 
and  secured,  to  any  size  or  degree  you  please,  with  the 
addition  of  its  being  wedged  on  each  deck*** 

Fig.  4 1,  represents  a  mast  of  a  first-rate  in  its  proper 
state,  the  figures  representing  its  thickacas  at  the  difllow 
ent  divisions. 

Fig.  42.  the  same  mast  inverted,  the  heel  fonniag  thel^4» 
bead,  and  the  tressel-trees  let  into  their  peoper  depth, 
the  additional  thickness  of  the  mast  foraaing  its  own 
cheeks* 

Fig.  43.  the  proposed  mast,  the  fignrea  '•preseatiagri.  ^ 
the  thickness  of  the  mast  in  the  proposed  alteratioas} 
0,  the  heel  made  square  \  h^  tbe  letting  in  of  the  tresae]- 
trees ;  c,  the  third  proportion  of  thickness  contioaed  np 
to  where  the  fourth  is  in  tbe  present  mast,  or  at  least 
soine  little  distance  above  the  lower  part  of  tbe  cheeks, 
which  is  always  looked  upon  as  the  weakest  pstft  of  the 
mast  \  and  by  its  being  so  proportioned,  the  maat,  when 
turned,  will  be  nearly  as  strong  in  the  paatners  as  he* 
fore. 

As  the  expence  of  a  msst  is  much  greater  than  is  ge- 
nerally imagined,  it  is  therefore  thought  proper  to  sub- 
join the  following  statement  of  the  sevend  articles  oaed 
in  making  a  74  gun  ship^s  mainmast* 


%if^ 


Fishes  for  a  spindle,  2X  inches,  2  nails  of 

two  masts,             *             •                 I«.  101 

Two  side  fishes,  22  inches,  2  ditto,  133 

Fore  and  aft  fishes,  22  inches,  2  nails  of 

one  mast,                  •     *            -  ^ 

Fish  1      2 1 Y  inches,  i  nail  of  half  a  mast,  29 
>  On  the  fore  part           • 

^■^  J      3  V^*  19  Ihs.            •            .  X 

Aries  load  baulk,  2  loads  22  leet,        •  i  a 

Breadthning^      2  loads  7  feet,          •  11 

>  Dantzic  fir  timber. 

r  Cheeks     J      4  loads  2  feet,          •  20 

7  Iron,  5  cwt.  2  qrs.  24  lb.               -  8 

Knees,  elm  timber,  13  feet,        •          •  o 

Iron,  2  qrs.  14  lb.          •          •          •  o 
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B  Masu  Hoops  and  bolta  on  the  body,    13  cwt. 


z  qr.  16  lb.  - 

Tressel-trees,  straight  oak  timber,  second 

sort,  2  loads  10  feet, 
Iron,  3  qrs.  10  lb.         -  - 

Gross  trees,  straight  oak  timber,  second 

sort,  I  load  12  feet, 
Iron,  2  qrs.  2  lb. 
Cap,  elm  timber,  I  load  24  feet. 
Iron,  2  cwt.  14  lb.         -  -  - 

Fullings,  bolters,  bolllns,  and  Dantzic  fir, 

I  ](md  2  feel,         -         -         -  - 

Workmanship^         .         -         -  . 
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Main-topmast  of  a  74  gun  ship. 
Main-top-gallant-mast, 

In  order  to  lessen  the  enormous  expence  of  masts,  a 
proposal  was  made  some  years  ago  to  construct  them 
hollow  \  and  the  author  having  premised  several  experi- 
ments which  he  had  made,  proceeds  as  follows  : 

'*  Galileo  taught  us,  that  the  resistance  or  strength 
of  a  hollow  cylinder  is  to  that  of  a  full  cylinder,  con- 
taining the  same  quantity  of  matter,  as  the  total  diame- 
ter of  the  hollow  one  is  to  the  diameter  of  the  full  one  \ 
and  these  experiments  show  us,  that  the  strength  or  re- 
sistance of  two  or  more  pieces  of  wood,  fastened  toge- 
ther at  each  end,  and  connected  by  a  pillar,  pillars,  or 
firaming,  increases,  at  least  to  a  certain  degree,  cceterts 
paribus^  as  the  distance  between  them  and  number  of 
pillars,  provided  the  force  is  applied  in  the  line  or  di- 
rection of  the  pillars. 

**  It  is  surprising  that  this  discovery  of  Galileo  has 
not  been  made  subservient  to  more  useful  purposes.  It 
is  particularly  applicable  to  the  construction  of  roasts, 
as  not  requiring  that  the  hollow  cylinder  should  be  made 
of  one  solid  piece  of  wood  (c). 

*^  However,  the  foregoing  experiments  teach  us,  that 
the  same  advantages  may  be  obtained  by  other  forms  be- 
sides that  of  a  cylinder ;  and  that  perhaps  not  only  in  a 
superior  degree,  but  likewise  with  greater  facility  of  exe- 
cution ^  as  by  adopting  a  square  figure,  but  more  parti- 
cularly by  constructing  them  of  several  pieces  of  wood, 
placed  at  proper  distances  from  each  other,  in  the  fi^- 
lowing  or  any  other  manner  that  may  be  found  most 
convenient:  Fig.  44,  45,  and  46.  exhibit  each  the 
transverse  section  of  a  mast,  in  which  the  small  circles 
represent  the  trees  or  upright  pieces  of  wood,  and  the 
Hues  the  beams  or  framing  of  wood,  which  are  employ- 
ed at  proper  places  and  at  proper  distances  from  each 
other,  for  connecting  them  together.  Perhaps  solid 
frames  of  wood,  placed  at  proper  distances  from  each 
other,  and  filling  up  the  whole  dotted  space,  would  an- 
swer better  ^  in  which  event,  the  roast  could  be  strong* 


ly  hooped  with  iron  at  those  places,  and  the  upright-  inproYe- 
trees  formed  square,  or  of  any  other  convenient  form,      menu  in 

"  It  will  be  evident  to  those  acquainted  with  this  ^®  Maats 
subject,  that  such  masts  would  be  greatly  stronger  than  *"^J^**- 
common  ones  containing  the  same  quantity  of  materials.  r 

It  is  likewise  evident  that  they  would  be  less  apt  ta 
spring,  as  being  supported  on  a  more  extended  base, 
and  affording  many  conveniences  for  being  better  secu- 
red \  and  that  they  might  be  constructed  of  such  wood 
as  at  present  would  be  deemed  altogether  improper  for 
masts  :  a  circumstance  of  importance  to  Britain  at  all 
times,  but  more  particularly  now,  when  there  is  such 
difficulty  in  procuring  wood  proper  for  the  kind  of 
masts  in  common  use.^'  .^i 

An  improvement  in  the  rudder  has  lately  taken  place  An  im- 
in  several  ships,  particularly  in  some  of  those  in  the  P^T^^'**''^ 
service  of  the  East  India  Company.     It  will,  however,  J^r     '''^ 
be  necessary  previously  to  describe  the  usual  form  of 
the  rudder,  in  order  to  show  the  advantages  it  possesses 
when  constructed  agreeable  to  the  improved  method. 

N°  I.  (fig.  47.)  represents  the  rudder  according  ioPapcrton 
the  common  method  of  construction  j  in  which  AB  is  ^iJ^**^" 
the  axis  of  rotation.  It  is  hence  evident  that  a  &pace  ^j^  j,  * 
considerably  greater  than  the  transverse  section  of  the  f  ig.  47. 
rudder  at  the  counter  must  be  left  in  the  counter  for  the 
rudder  to  revolve  in.  Thus,  let  CAB  (N^  2.)  be  the 
section  of  the  rudder  at  the  counter  j  then  there  must 
be  a  spi^  similar  to  CD£  in  the  counter,  in  order  that 
the  rudder  may  be  moveable  as  required.  Hence,  to 
prevent  the  water  from  washing  up  the  rudder  case,  a 
rudder  coat,  that  is^  a  piece  of  tarred  canvas,  is  nailed 
in  such  i.  manner  to  the  rudder  and  counter  as  to  co- 
ver the  intermediate  space  :  but  the  canvass  being  con^ 
tinually  washed  by  the  sea,  soon  becomes  brittle,  and 
unable  to  yield  to  the  various  turns  of  the  rudder  with- 
out breaking  \  in  which  case  the  ship  is  of  course  left 
pervious  to  the  waves,  even  of  three  or  four  feet  high  \ 
in  fact,  thfsre  are  few  men  bred  to  the  sea  who  have  not 
been  witnesses  to  the  bad  effects  of  such  a  space  being- 
left  so  ill  guarded  against  the  stroke  of  the  waves  \  and 
many  ships  have,  with  great  probability,  been  auppo- 
sed  to  founder  at  sea  from  the  quantity  of  water  ship- 
ped between  the  rudder  and  counter. 

It  was  to  remedy  this  defect  that  the  alteration  above 
alluded  to  took  place  \  which  consists  in  making  thjs 
upper  part  AFG  (fig.  48.  N""  i.)  of  the  rudder  ABD  Fig.  48* 
cylindrical,  and  giving  that  part  at  the  same  time  a  cast 
forward,  so  that  the  axis  of  rotation  may  by  that  means 
be  the  line  AD,  passing  as  usual  from  £  to  D,  through 
the  centres  of  the  braces  which  attach  the  rudder  to 
the  stern-post,  and  firom  £  to  A  through  the  axis  of 
the  cylinder  AFG,  in  order  that  the  transverse  section 
KH  (N^  2.)  at  the  counter  may  be  a  circle  revolr* 
ing  upon  its  centre  >  in  which  case  the  space  of  half  a^ 
inch  is  more  than  sufficient  between  the  rudder  and  the 
counter,  and  consequently  the  necessity  of  a  rudder  coat 
eptirely  done  away.    But  as  it  was  foreseen,  that  if  the 

rudder 


(gX  The  strength  of  these  cylinders  would  he  still  further  augmented,  by  having  solid  pieces  of  wood  placed 
within  them  at  proper  distances,  and  securely  fastened  to  them,  in  the  same  manner,  and  on  the  same  principles, 
that  nature  has  furnished  reeds  with  joints  \  and  for  answering,  in  some  respects,  the  same  purpose  as  the  pillars 
la  the  experiments  alluded  to. 
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Xoad-wa.  ruJder  hy  ftit  accident  was  nnshipped,  this  alteration 

ter  Line   might  endanger  the  tearing  away  of  the  counter,  the 

And  Ship*s  hole  is  made  much  larger  than  the  transverse  section  of 

Oapacity.  ^^  cylindric  part  of  the  rudder,  and  the  space  between 

filled  up  with  pieces  of  wood  so  fitted  to  the  conntcr  as 

to  be  capable  of  withstanding  the  shock  of  the  sea,  bat 

to  be  easily  carried  away  with  the  rudder,  leaving  the 

counter  under  such  circumstances,  in  as  safe  a  state  as 

it  would  be  agreeable  in  the  present  form  of  making 

rudders  in  the  navy. 

Chap.  VIII.  Upon  the  Position  of  the  Load^watfr 
Line,  and  tie  Capacity  of  a  Ship. 

The  weight  of  the  quantity  of  water  displaced  by  the 
Hydro-  Jjo^q^i  of  a  ship  is  eqnal  to  the  weight  of  the  ship  with 
*'"^*'  its  rigging,  provisions,  and  every  thing  on  board.  If, 
therefore,  the  exact  weight  of  the  »hip  when  ready  for 
sea  be  calculated,  and  also  the  number  of  cubic  feet  in 
the  sbip^s  bottom  below  the  load-water  line,  and  hence 
the  weight  of  the  water  she  displaces }  it  will  be 
known  if  the  load-water  line  is  properly  placed  in  the 
draught. 
Vhip'Build*  Xhe  position  of  the  ship  in  the  draught  may  be  either 
f^l^^^'  on  an  even  keel,  or  to  draw  most  water  abaft ',  but  an 
^^'^^'  even  keel  is  judged  to  be  the  best  position  in  point  of 
velocity,  when  the  ship  is  constructed  suitable  thereto, 
ihat  is,  when  her  natural  position  is  such.  For  when 
a  ship  is  constructed  to  swim  by  the  stern,  and  when 
brought  down  to  her  load-water  made  to  swim  on  an 
-even  keel  (as  is  the  case  with  most  ships  that  are  thus 
built),  her  velocity  is  by  that  means  greatly  retarded, 
and  also  her  strength  greatly  diminished  :  for  the  fore- 
part being  brought  down  lower  than  it  should  be,  and 
the  middle  of  the  ship  maintaining  its  proper  depth  in 
the  waterj  the  after  part  is  by  that  means  lifted,  and 
the  ship  is  then  npon  an  even  keel :  but  in  consequence 
of  her  being  out  of  her  natural  position,  the  after  part 
is  always  placed  downwards  with  a  considerable  strain, 
which  will  continue  till  the  ship^s  sheer  is  entirely 
broken,  and  in  time  would  fail  into  its  natural  position 
again ^  for  which  reason  we  see  so  many  ships  with  bro- 
ken backs,  that  is,  with  their  sheers  altered  in  such  a 
manner  that  the  sheer  rounds  up,  and  the  highest  part 
is  in  the  midships. 

Such  are  the  disadvantages  arising  from  not  paying 
a  due  attention  to  those  points  in  the  construction  of  a 
draught ;  therefore,  when  the  load-water  line  is  found 
'to  be  so  situated  at  a  proper  height  on  the  draught,  ac« 
cording  to  the  weight  given  for  such  a  ship,  and  also 
drawn  parallel  to  the  keel,  as  supposing  that  to  be  the 
best  sailing  trim,  the  next  thing  is  to  examine  whether 
the  body  is  constructed  suitable  thereto,  in  order  to 
avoid  the  above-mentioned  ill  consequences. 

In  the  first  place,  therefore,  we  must  divide  the  ship 
equally  in  two  lengthwise  between  the  fore  and  after 
perpendiculars  ;  and  the  exact  number  of  cubic  feet  in 
the  whole  bottom  beneath  the  load-water  line  being 
known,  we  must  find  whether  the  number  of  cubic  feet 
in  each  part  so  divided  is  the  same  ^  and  if  they  are 
found  to  be  equal,  the  body  of  the  ship  may  then  be 


said  to  be  constructed  in  all  respects  sui table  tolier  swim-  \jati  iv 
thing  on  an  even  keel,  let  the  shape  of  the  body  be  tfr  L» 
whatever  it  will  *,  and  which  will  be  found  to  be  her  ^^^- 
natural  position  at  the  load-water  line.  But  if  either ._^^ 
of  the  parts  should  contain  a  greater  nnnaber  of  cubic 
feet  than  the  other,  that  part  which  contains  the  great- 
est will  swim  the  most  out  of  the  water,  and  conse- 
quently the  other  will  swim  deepest,  sappoeing  the  ship 
in  her  natural  position  f6r  that  construction.  In  order, 
therefore,  to  render  the  ship  suitably  constructed  to  the 
load-water  line  in  the  draught,  which  is  parallel  to  the 
keel,  the  number  of  cubic  feet  in  the  less  part  roust  be 
subtracted  from  the  oomber  contained  in  the  greater 
part,  and  that  part  of  the  body  is  to  be  filled  out  till 
it  has  bcreased  half  tbe  difference  of  th«ir  quantities, 
and  the  other  part  is  to  be  drawn  in  as  much  :  hence 
the  two  parts  will  be  equal,  that  is,  each  will  contain 
the  same  number  of  cubic  feet,  and  the*  sbip^a  body  wiU 
be  constructed  in  a  manner  suitable  to  her  swimming 
on  an  even  keel. 

If  it  is  proposed  that  the  ship  laid  down  on  the 
draught  shall  not  swim  on  an  even  keel,  but  draw  mme 
water  abaft  than  afore,  then  the  fore  and  after  parts  of 
the  ship^s  body  below  the  load-water  line  are  to  be 
compared  \  and  if  these  parts  are  unequal,  that  part 
which  is  least  is  to  be  filled  out  by  half  the  difference, 
and  the  other  part  drawn  in  as  much  as  before. 

It  will  be  necessary,  in  the  first  place,  to  calculats 
the  weight  of  a  ship  ready  equipped  for  sea,  from  tbe 
knowledge  of  the  weight  of  every  separate  thing  in  her 
and  belonging  to  her,  as  the  exact  weight  of  all  the 
timber,  iron,  lead,  masts,  sails,  rigging,  and  in  short  all 
the  materials,  men,  provisions,  and  every  thing  else  oa 
board  of  her,  from  which  we  shall  be  able  afterwards  to 
judge  of  the  truth  of  the  calculation,  and  whether  the 
load-water  line  in  the  draught  be  placed  agreeable 
thereto.  This  is  indeed  a  veiy  laborious  task,  upon  ac- 
count of  the  several  pieces  of  timber,  &c.  being  of  so 
many  different  figures,  and  the  specific  gravity  of  some 
of  the  timber  entering  the  construction  not  being  pre- 
cisely determined. 

In  order  to  ascertain  the  Weight  of  the  hull,  the  tim- 
ber is  the  first  tiling  which  comes  under  consideration : 
the  number  of  cubic  feet  of  timber  contained  in  the 
whole  fabric  must  be  found  ;  which  we  shall  be  able  to 
do  by  help  of  the  draught  and  the  principal  dimensions 
and  scantlings  \  observing  to  distinguish  (he  different 
kinds  of  timber  from  eacb  other, 'as  they  differ  consider^ 
ably  in  weight  *,  then  the  number  of  cubic  feet  contain- 
ed in  the  different  sorts  of  timber  being  reduced  into 
pounds,  and  added,  will  be  the  weight  of  the  timber* 
In  like  manner  proceed  to  find  the  weight  of  the  iron, 
lead,  paint,  &c.  and  the  true  weight  of  tbe  whole  will 
be  found. 

In  reducing  quantity  to  weight,  it  may  be  observed  ^^ 
that  a  cubic  foot  of  oak  is  equal  to  66  pounds,  and  thc'J'*'**   | 
specific  gravity  of  the  other  materials  is  as  follows : 


891.89 
702.70 
€48.64 


Water  being 

1000 

Oak  is 

Lead  is 

"345 

Dry  elm 

Iron 

7643 

Dry  fir 

i« 
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r  Line    An  Estimate  of  the  Weight  of  the  Eighty  Gun  Ship  in 
1  SWpJt       pjates  CCCCXC.  and  CCCCXCI.  as  fitted/or  Sera, 
with  Six  Months  Provisions* 


ipacuy. 

-V— ^ 

Platet 

;ccxc. 
;ccxci. 

itimate  of 


fore  laid 


N<>  of  Ft. 
48497 

4457 
520 


213936 


Weight  of  the  Hull, 

N®  of  Ibi. 
rweTght'Oak  timber  at  66  lb.  to!    g  ^^^^ 

the  eigh-     the  cubic  foot  ^^  ^^'  ^ 

p?l°u!?  Fir  timber  at  48  lb.  to 
the  cubic  foot 
Elm  timber  at  52  lb.  to 

the  cubic  foot 
Carre  work  and  lead  work 
Iroa  worky  rudder  irons,  1 
cbain-plates,  nails,  &c.  3 
Pitch,   tar,   oakum,  and 

paint 
G>ok-room  fitted  with  fire 
kearth 

Sam 


Tons.    Lbi. 
1428  2082 

95  "36 


27040 

12 

160 

4651 

2 

171 

88254 

39 

894 

17920 

8 

I6I23 

7 

443 

3568726 

1593 

406 

JFaght  of  the  Furniture 

NOoflb«, 
Complete  set  of  masts  and  yards,  1 

with  the  spare  geer         -  j 

Anchors   with   their  stocks,  and! 

master^s  stores         -         -  3 

Sails,  complete  set,  and  spare 
Cables  and  hawsers 
Blocks,  pamps,  and  boats 


Sum 


161000 

39996 

69128 

32008 

73332 
62056 


71 

17 

30 
M 
32 
27 


Lbt 
i960 

1916 

1928 

648 

1652 

1576 


437520I195     720 


Weight  if  the  Guns  and  Ammunition, 


Guns  with  their  carriages 
Powder  and  shot,  powder  barrels,  1 

&c.        .        .        .        3 

Implements  for  the  powder 

Ditto  for  guns,  crows,  handspikes,  7 


&c. 


San 


377034 

168 

714 

11632c 

5» 

2080 

6500 

2 

2020 

21573 

9 

1413 

521427 

232 

1747 

Weight  of  the  Officers  Stores^  &c. 


Carpenter^s  stores 

Boatswain^s  stores 

Gunner's  stores 

Caulker's  stores 

Surgeon  and  chaplain's  effects 


20187 

21112 

8964 

5200 
1 1 096 


Sum        -  -  66559 

Weight  of  the  Provisions. 


9 

9 

4 
2 

4 


952 

4 

720 

2136 


29  '599 


Provisions  for  six  months  for  700 1 
men,  with  all  their  equipage     3 
\¥ater,  casks,  and  captain's  table 

Sum 


85897c 


3^3 


9339004^6 


1050 
2060 


1792870800    87.0 


Weight  of  the  Men^  &c, 


Seven  hundred  men  with  their  1 
effects,  including  the  officers  >• 
and  their  effects  -  3 

Ballast  .        «  . 


Sum 


NO  of  lbs. 

ront. 

Lbs. 

316961 

141 

II2I 

I 47840c 

660 

1795361 

801 

I12I 

Xiond-wa* 
tcr  I^iiie 

and  Ship's 
Capacity. 


Recapitvlatiox. 


The  hull 

The  furniture 

Guns  and  ammunition 

Officers  stores 

Provisions 

Weight  of  the  men  and  ballast 

Sum 


3568726 

437520 

521427 

^^559 
1792870 

I 79536 I 


1593 

'95 

232 

29 

800 

801 


406 

720 

1747 

J  599 
870 

I12X 


818246313652    1983 


Agreeable  to  the  above  estimate,  we  find  that  the 
eighty  gun  ship,  with  every  thing  on  board  and  fit  for 
sea,  when  brought  down  to  the  load-water  line,  weighs 
8,182,463  pounds,  or  nearly  3653  tons.  It  may  now 
be  known  if  the  load-water  line  in  the  draught  be  pro- 
perly placed,  by  reducing  the  immersed  part  of  the  bo- 
dy into  cubic  feet.  For  if  the  eighty  gun  ship,  when 
brought  down  to  the  load- water  line,  weighs  3653  tons, 
the  quantity  of  water  displaced  must  also  be  3653  tons : 
now  a  cubic  foot  of  salt  water  being  supposed  to  weigh 
74  pounds,  if  therefore  8182463  be  divided  by  74,  the 
quotient  is  11 0573,  the  number  of  cubical  feet  wbicU' 
she  must  displace  agreeable  to  her  weight. 

It  is  now  necessary  to  find  the  number  of  cubic  feet 
contained  in  the  ship's  bottom  below  the  load- water  line 
by  caculation.  If  the  bottom  was  a  regular  solid,  this 
might  be  very  easily  done  ^  but  as  it  is  otherwise,  we 
must  be  satisfied  with  the  following  method  by  approxi- 
mation, first  given  by  M.  Bouguer.  53 

Take  the  lengths  of  every  other  of  the  lines  that  re-^^tbod  of 
present  the  frames  in  the  horizontal  plane  upon  the  up- J^^"'"**"* 
per  water  line  \  then  find  the  sum  of  these  together, (^„i,  oftht 
with  half  the  foremost  and  aftermost  frames.  Now  mul- bottom  of  a 
tiply  that  sum  by  the  distance  between  the  frames,  and  ship, 
the  product  is  the  area  of  the  water  line  contained  be- 
tween the  foremost  and  aftermost  frames :  then  find  the 
area  of  that  part  abafl  the  after  fran^e,  which  forms  a 
trapezium,  and  also  the  post  and  rudder^  find  also  the 
area  of  that  part  afore  the  foremost  frame,  and  also  of 
the  stem  and  gripe  ^  then  these  areas  being  added  to 
that  first  found,  and  the  sum  doubled,  will  be  the  area 
of  the  surface  of  the  whole  water  line.     The  reason  of 
this  rule  will  be  obvious  to  those  acquainted  with  the 
first  principles  of  mathematics. 

The  areas  of  the  other  water  line  may  be  found  in 
the  same  manner  :  then  the  sum  of  all  these  areas,  ex- 
cept that  of  the  uppermost  and  lowermost,  of  which  on- 
ly one  half  of  each  must  be  taken,  being  multiplied  by 
the  distance  between  the  water  lines  (these  lines  in  the 
plane  of  elevation  being  equidistant  from  each  other), 
and  the  product  will  be  the  solid  content  of  the  space 
contained  between  the  Ip^rer  and  load-water  liaes. 
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]>ad-wa.      Add  tlie  area  of  the  lower  water  line  to  the  area  of 
ter  line   the  upper  side  of  the  keel ;  multiply  half  that  sum  bj 
mndShip't  (he  distance  between  them,  the  product  will  be  the  so- 
Cap>cuy«  jjj  content  of  that  part  between  the  lower  water  line 
and  upper  edge  of  the  keel,  sopposing  them  parallel  to 
each  other.     But  if  the  lower  water  line  is  not  parallel 
to  the  keel,  the  above  half  sum  is  to  be  mnltiplied  by 
the  distance  between  them  at  the  middle  of  the  ship. 
'  The  solid  contents  of  the  keel  must  be  next  found, 

by  multiplying  its  length  by  its  depth,  and  that  product 
by  the  breadth.  Then  the  sum  of  these  solid  contents 
will  be  the  number  of  cuhio  feet  contained  in  the  im- 
mersed part  of  the  ship^s  bottom,  or  that  part  below  the 
load-water  line. 


Determination  of  the  number  of  Cubic  Feet  eonitdmed 
in  the  Bottom  of  the  Eighi     " 
CCCCXC.  and  CCCCXC] 


in  the  Bottom  of  the  Eighty.  Gun  Sh^.     See  Flatea 


54  The  fore  body  is  divided  into  five,  and  the  after  bo- 

Applied  to  iHj  into  ten,  equal  parts  in  the  horizontal  plane ;  he» 

tiie  d^iy  g^  jgj,  (|je  parts  contained  between  the  foremost  timber 

^^     ^'     and  the  Ptem,  and  the  aftermost  timber  and  the  post. 

The  plane  of  elevation  is  also  divided  into  five  equal 

parts  by  water  lines  drawn  parallel  to  the  keel.   These 

water  lines  are  also  described  upon  the    horizontal 

plane. 

It  is  to  be  observed  that  there  must  be  five  inches  add- 
ed to  each  line  that  represents  a  frame  in  the  horizontal 
plane  for  the  thickness  of  the  plank,  that  being  nearly  a 
mean  between  the  thickness  of  the  plank  next  the  water 
and  that  on  the  lower  part  of  the  bottom. 

Upper  Water  Line  abaft  Dead  Flat^ 


Ft>     In. 

frame  dead  flat  is  24  feet  10  inches,  one- 
half  of  which  is  -  -  1^5 
frame  (4)  -  •  •  24  10 
frame  3  •  -  -  24  lO 
frame  7  -  -  -  24  10 
frame  11  -  -  -  24  10 
frame  15  -  -  •  24  9$ 
frame  19  -  -  •  ^5 
frame  23  -  •  -  23  10 
frame  27  -  -  -  22  9 
frame  31  -  -  •  20  II 
frame  35  is  16  feet  3  inches,  the  half  of 
whidi  is     « 


I 

Bum  -  -  • 

Distance  between  the  frames 

Product        -  -  - 

Area  of  that  part  abaft  frame  35 
II       ■    ■  rudder  and  post    - 


Sum 


Area  of  the  load  water  line  firom  dead  flat 
aft  .  .  *.  .       533a 


8 

I* 

236 

10 

7 
II 

258a 
5 

8i 

0 

6 

2666 

a 

Second  Water  line  abaft  Dead  Flat. 

f  firame  dead  flat  is  23  feet  tof  inches,  the 
half  of  which  is        • 
frame  (4)         .  .  - 

frame  3  ... 

frame  7  -  -  - 

;g      frame  11 

8  *   frame  15  •  *  - 

•«      frame  19  -  -  - 

£      frame  23  •  •  - 

^      frame  27  •  •  • 

frame  31  -  -  - 

frame  35  is  8  feet  6  bcbes,  tiie  half  of 
which  is  -  -  - 


Sum  ... 

Distance  between  the  frames 

Product 

Area  of  that  part  abaft  frame  35 
rudder  and  post 

Sum  .  -  - 


Area  of  the  2d  water  line  from  dead  flat  aft  4868     8 

Third  Water  Line  oIh^  Dead  Fiat. 

'frame  dead  flat  is  22  feet  i\  inckea— half  11 

frame  (4)  .  -  - 


4 

3 

319 

10 

7J 

II 

«397 

3« 

5 

4 
7 
J 

4434 

4 

2 

•5 


frame  3 

frame  7  •     • 
frame  li 
frame  15 

frame  19  -             -             - 

frame  23  -            -             - 

frame  27  -             -             • 

frame  31  -            -             • 

Jrame  35  ii  4  feet  3  inches^— Judf 


' 

II 

oi 

22 

»* 

22 

»i 

22 

14 

22 

1 

21 

20 

u 

16 

3t 

5 

XI 

a4 

2 

If 

Area  of  that  part  abaft  frame  35 
rudder  and  post 


X90 

10 

8i 
II 

2081 

«4 
5 

8 

5i 

6 

2101 

7f 

a 

Area  of  the  3d  water  line  from  dead  flat  aft  4203     3 

Fourth  Water  Line  abaft  Dead  Flat. 

'  frame  dead  flat  is  20  feet  i  inch-^alf 

frame  (4) 

frame  3  «  •  • 

frame  7  -  -  - 

frame  11         - 
^fraaie  15  -  .  - 


•A 


10     Ow 

20  I 
20  I 
19  II 

19    7* 
19    o 


Carryover 


108    9 

Bxooghl 
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^89 


rUne  Brought  ovcr 

d  Ship's  *3    r  frame  19  -  - 

opacity.  ^      frame  23  - 

•S  <  frame  27  -  -  • 

«   I  frame  31 
n   tfnime  35  is  i  foot  ii{^  inches-^faalf 


Ft     la. 
108     9 

17     7t 
14  10 

JO   II 

5  " 
o  ii{ 

159    o 

10    11 


Area  of  that  part  abaft  frame  35 
rudder  and  post 


1735 
9 
5 


9 

9 

o 


1750 


6 

2 


Area  of  the  4th  ivater  line  from  dead  flat  aft  350Z 

F^h  or  Lower  Water  Line  abaft  Dead  Flat. 

'frame  dead  flat  is  17  ftet  2  inches — half     8 

frame  (4)  -             -             -            17 

frame  3  -             -              -               17 

frame  7  -             •      '        -              17 

frame  11  -             •             -              16 

2  ^  frame  15  -             -              -               *5 

frame  19  •             -             -              13 

frame  23  *             -             -                  8 

frame  27  -               - 
frame  31 
,  frame  35  is  I  foot  2\  incfaes-^balf 


I 


7 

2 

2 
I 

4 

4 

z 

9 

4  .10 
2  zx 

7i 


2 


I2Z    10^ 
10  ZI 


Area  of  that  part  abaft  frftme  35 
rudder  and  post 


Area  of  the  5th  or  lower  water  line  from 

dead  flat  aft  -  «-  * 

Hklf  the  area  of  the  load  water  line 
Area  of  the  second  wftter  line 
Area  of  the  third  water  line  - 

Area  of  the  fourth  water  line 
Half  the  area  of  the  lower  water  line 
Sum  -•>••. 

Distance  between  the  trater  lines 

Content  in  cubic  feet  between  ihe  lower 

and  load  water  lines    -      - 
Area  of  the  lower  water  line         2678  zo 
Area  of  the  upper  side  of  the  keel  206    4 


4 
4 


2 

8i 

6f 


^339 


S 

2 


2678  10 

2666      2f 

4868    8 

4203    3 
3501    o 

ij39  ^5 
1637^^ 

67695    8f 


Sum              -              -  2885 
Half               -               -  1442 
Distance  between  the  lower  wa- 
ter line  and  the  keel           -  a 


2 
1 


Cub.  feet  contained  betwecfli  low- 
er water  line  and  the  keel      5890     6i 

Content  of  the  keel,  lower  part  of  rudder, 
and  false  keel 


5890 
464 


6i 
3 


Cubic  feet  abaft  the  midship  frame  under 

water  when  loaded  •  »  740  CO     6 

Vol.  XIX.  Part  L  f 


Upper  or  Load  Water  Line  afare  i)ead  Flat, 

Ft.    In. 
tS   f  frame  dead  flat  is  24  feet  zo  inches-— half  Z2     5 


U 


Load-wii-. 

ter  lLAi[i.e, 

aud  Siiip*s 

Capacity. 


frame  £ 

frame  I  -  -  - 

frame  N  -  -  * 

frame  Q  - 

frame  W  is  Z5  feet  z  inch-^half 


24  zb 
24    8* 
24    o 
21  zoi 
7    6i 


"5    4t 
zo  zz 


rite 


Z259 
80 


6 
3 


1343 


9 

2 


Sum  ... 

Distance  between  the  frames 

Product  .  -  - 

Area  of  the  part  afor^  frame  W 
stem  and  knee 

Sum  «  .  -  - 

Multipljr  by  * 

■I  I      'i 

Area  of  the  load  water  line  from  dead  flat 

forward  -  -  -  2687     6, 

Second  Water  Line  afore  Dead  Flat. 

frame'dead  flat  is  23  feet  zo}' inches— half  zz  zzj^ 

23  zo 

23     5 
22     5 

Z9  ZI 
5  "i 


H 


firame  £ 

frame  I  -  -  - 

frame  N  -  -  - 

frame  Q  -  - 

^ frame  W  is  zz  feet  zz  inches— half 


Sam  -  -  - 

Distance  between  the  frames 

Product  -  .  ,     - 

Area  of  the  part  afore  frame  W,  with  the 
stem  and  knee 

Sum  •  .  • 


107    Si 

zo  zz 

"73    9' 

43    9 


Z2Z7 


6 

2 


Area  of  the  second  water  lide  from  dead  flat 
forward  ...  ^SS 

Third  Water  Line  afire  Dead  Flat. 

^ frame  dead  flat  is  22  feet  if  inch-^haif 
frame  £  .  -  - 

frame  I  -  -  - 

frame  N  -  •  - 

frams  Q  -  -     ,       * 

frame  W  is  7  feet-^half 


fi« 
S 


zz 

oi 

22 

I 

2Z 

8 

ZO 

z 

z6 

If 

3 

6 

Sum  -  •  • 

Distance  between  the  frames 

Product  -  .  • 

Area  of  Che  part  afore  W,  with  the  stem  and 
gripe  ... 

Sam  -  >    - 


Area  of  the  third  water  line  from  dead  flat 
'forward  -  - 


94 

10 

IZ 

1031 

10. 

45 

10 

I0J7 

8 

2 

211^      V 
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tcr  Line 

aind  Ship*s 

Capacity. 


Fourth  Vuter  Line  afore  Dead  Flat. 


A   f  frame  dead  flat  is  20  feet  i  inck— half 
•5    I  frame  E  -  .  - 

"rt  J  frame  I  -  •  - 

^   J  frame  N  - 

4,   I  frame  Q  • 

^   l^  frame  W  18  2  feet  nine  inches— half 

Sum  -  -  •  • 

l)i6tance  between  the  framei 


Product  -  ...       854     8 

Area  of  part  before  W,  with  the  stem  and 

gripe  -----         8  JoJ 
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Cubic  feet  contained  between  the  lower  and      ^'^ 
load  water  lines         •         •         •  33^34 

Cubic  feet  contained  between  lower  water 

line  and  keel  .         -         .  .  2692 

Content  of  the  keel  and  faliie  keel  -  196 


Ft. 

In. 

10 

oj 

20 

ot 

16 

3 
S 

11 

2 

1 

4l 

78 

3; 

10 

II 

Im. 

7f 


80m 


863    61 

2 


Area  of  fourth  water  line  (rom  dead  flat  for- 
ward -  -  -  1727     li 

Fifth  Water  Line  ojore  Dead  Fiat* 


Ft  la. 
^   f  frame  dead  flat  is  17  feet  2  inches— half     8     7 

'  ~  -  16  9 

14  10 
10     9t 
2    6 


j^   I  frame  £ 


^      frame  I 
t     -frame  N 
A  Ifnmt  Q  is  5  feet— half 


Sum 

Distance  between  the  frame 

Trodoct 

Area  of  part  afore  Q 
stem  and  kne^ 

Sam  • 


AreA  of  the  fifth  or  lower  water  line  from 

dead  flat. forward 
Ai%*  of  the  npper  side  of  the  keel 

8nm  .  •  ^  • 

Half  -  -  -  - 

Distance  between  the  lower  water  line  and 
keel  .  -  -  - 


Content  of  the  part  contained  between  the 
lower  water  line  and  the  keel  in  cub.  feet    2692 

Half  of  the  area  of  the  load  water  line 
Aiea  of  the  second  water  line 

third  water  line  • 

fourth  water  line  • 

JSalf  the  area  of  the  fifth  or  lower  water  line    615 


J3 

J* 

10  . 

II 

583 

7 

26 

a 

S 

II 

615 

9 

2 

laji 

6 

87 

4 

1318 

10 

659 

5 

4 

I 

2693 

7* 

»343 

9 

24;35 

0 

2115 

4 

1727 

>i 

615 

9 

Sum  ... 

l^tjuK^  between  thr  water  lines 


8236  Hi 
4     ' 


Content  afore  midship  frame  under  water 


when  loaded 
Content  abaft  midship  frame 

Content  under  water 

Weight  of  a  coble  foot  of  salt  water 


365^3 

74050 


4 
6 


110573  »o 
74lbs. 


Weight  of  the  whole  ship  with  erery  thing 

on  board  ...         8i82463,81bs. 

Ai  the  wei|ht  of  the  ship,  with  every  thing  oa  board, 
found  by  tins  calculation,  is  equal  to  that  found  by  esti- 
mate >  it  hence  appears  that  the  water  Kne  is  properly 
pUced  in  the  drau|{ht.  It  now  only  remaias  to  find 
whether  the  body  is  constructed  suitably  thereto,  that 
is,  whether  the  uliip  will  be  in  her  natural  poaition  when 
brought  down  to  that  line.  For  this  purpose  a  perpea- 
dicutar  must  be  erected  27  feet  ^  inch-  abaft  dead  flat, 
which  will  be  the  middle  between  the  two  perpeodica- 
lars  and  the  place  where  the  centre  of  gravity  ^biwiM 
fall,  that  the  ship  may  swim  on  an  even  keel.  The  so- 
lidity of  that  part  of  the  bottom  contained  between  the 
said  perpendicular  and  dead  flat  is  then  to  be  calculated, 
which  will  be  found  to  be  25846  feet  7  inches. 

Bolidity  of  the  bottom  afore  deadfUt  S^S^S  ^  41* 
■  between  the  middle  and  dead  flat  25846        7 

^lid  content  of  the  fore  part  of  the  hot- 

torn  ...  62369 

Solidity  of  the  bottom  abaft  dead  flat       74050 
—  between  the  middle  and  dead  flat  25846 


Solid  content  of  the  aft.  part  of  the  bbt.   48203 

•  fore  part  of  the  bottom     6  2369 


II 
6 

7 

XI 

II 


Diflierence 
Half 


14166 
7o«3 


Hence  the  after  part  of  the  ship^s  bottom  is  too  lean 
by  7083  cubic  feet,  and  the  fore  part  as  much  too  full. 
The  after  part  must  therefore  be  filled  out  until  it  has 
received  an  addition  of  7083  feet,  and  the  fore  part 
must  be  drawn  in  till  it  has  lost  the  same  quaoticy,  and 
the  bottom  will  then  be  constructed  suitable  to  the 
ship's  awimming  on  an  even  keel. 

Chap.  IX  Of  tie  Tonnsge  pfa  SJ!np. 


tiSt^ 


1 


?« 


This  is  a  question  of  equal  importance  and  diflicul-  pw^ 
ty.     By  the  tonnage  of  a  ship  is  meant  the  weight  ^ik^^* 
every  thing  that  can  witli  safety  and  expediency  be  ta-**^*^* 
ken  on  board  that  ship  lor  ilie  purpose  of  coi'vt\aoGe}^'^f' 
it  is  also  called  the  #AijpV  burthen  i  and  a  ib  totally* 
different  from  the  weii^ht  of  tiie  whutc  as  t»hf  floats  m 
the  water.   It  is  perhaps  best  expressed  by  catliiu  it  the 
weight  of  the  cargo.    It  is  of  impoi  laiicCi  brcuuse  iL  is  ttf 
this  that  the  merchant  or  freightu'  judges  ok  the  fitness 

of 
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tMit^^  ofoT  tlie  ship  for  liis  purpose.  Bythis  government  judge 
»  ShTpu  of  the  ships  requisite  i'ot  transport  service,  and  Uj  this 
Me  all  revenue  charges  on  the  ship  computed.  It  is  no 
less  difficult  to  answer  this  question  by  any  general  rale 
which  shall  be  very  exact,  because  it  depends  not  only 
on  the  cnbical  dimensions  of  the  ship's  bottom,  hut 
also  on  the  scantling  of  her  whole  fi'ame,  and  io  short 
on  the  weight  of  every  thing  which  properly  makes 
part  of  a  ship  ready  to  receive  on  board  her  cargo. 
The  weight  of  timber  is  variable  ;  the  scantling  of  the 
frame  is  no  less  so.  We  must  therefore  be  contented 
with  an  average  value  which  is  not  vety  retklt>te  from 
the  truth  j  and  this  average  is  to  be  obtained,  not  by 
any  mathematical  discussion,  but  by  observation  of  the 
burthen  or  cargo  actually  received^  in  a  great  variety  of 
cAses.  But  some  sort  of  rule  of  calculation  must  be 
made  out*  This  is  and  mUst  be  done  by  persons  not  mat- 
thematicians.  We  may  therefore  expect  to  find  it  inca* 
pable  of  being  reduced  to  any  principle,  and  that  every 
builder  will  have  a  different  rul^  Accordingly  the  rules 
given  for  this  purpose  are  in  general  very  whimsical, 
measures  being  used  and  combined  in  a  way  that  seems 
quite  unconnected  with  stereometry  or  the  measurement 
of  solids.  The  rules  for  Calculation  are  even  affected 
by  the  interests  of  the  two  parties  oppositely  concerned 
in  the  result.  The  calculation  for  the  tonnage  by  which 
the  customs  are  to  be  exacted  by  govtrmment  are  quite 
different  from  the  rule  by  which  tlie  tonnage  of  a  trans« 
port  hired  by  government  is  computed ;  and  the  same 
ship  hired  as  a  transport  will  be  computed  near  one  half 
bigi^er  than  when  paying  importation  duties* 

Yet  the  whole  of  this  might  be  made  a  very  simple 
hosioess  and  very  exact.  When  the  ship  is  launched, 
let  her  light  water  line  he  marked,  and  this  with  the 
cubical  contents  of  the  immersed  part  be  noted  down, 
and  be  ingrossed  in  the  deed  by  which  the  property  of 
the  ship  is  conveyed  from  hand  to  hand.  The  weiglit 
of  her  masts,  sails,  rigging,  and  sea-stores,  is  most  easily 
obtained ;  and  every  builder  can  compote  the  cubical 
contents  of  the  body  .when  immersed  to  the  load  water 
line.  The  difference  of  these  is  anquestionably  the  bur- 
then of  the  ship. 

It  is  evident  from  what  has  been  already  said  in  the  last 
chapter,  that  if  the  number  of  cubic  feet  of  water  which 
the  ship  displaceii  when  light,  or,  which  is  the  same,  the 
number  of  cubic  feet  below  the  light  water  line,  found 
by  the  preceding  method  of  calculation,  be  subtracted 
from  the  number  of  cubic  feet  contained  in  the  bottom 
below  the  load  water  line,  and  the  remainder  reduced 
to  tonsf  by  multiplying  by  74,  the  number  of  pounds  in 
a  cubic  foot  of  sea  water,  and  divided  by  2240,  the 
number  of  pounds  in  a  ton,  tlie  quotient  will  be  the 
tonnage. 

But  HS  this  method  is  very  troublesome,  the  follow- 
ing rule  for  this  purpose  is  that  which  is  used  in  the 
king's  and  merchants  service- 
Let  fall  a  perpendicular  from  the  foreside  of  the  stem 
at  the  height  of  the  hawse  holes  (h),  and  another  per- 
pendicular from  the  back  of  the  main  post  at  the  height 


2gt 


otnmoa 

lie 


of  the  wing  transom.  From  the  length  between  these  TonnaKe  of 
two  perpendiculars  deduct  thrre-fifthb  of  the  extreme  a  Ship, 
breadth  (i),  and  also  as  many  times  2t  inches  as  there 
are  feet  in  the  height  of  the  wing  transom  above  the 
upper  edge  of  the  keel  ^  the  remainder  it*  the  length  of 
the  keel  for  tonnage.  Now  multiply  this  length  by 
the  extreme  breadth,  and  the  product  by  half  the  ex- 
treme breadth,  and  this  last  product  divided  by  94  is 
the  tonnage  required. 

Or,  multiply  the  length  of  the  keel  for  tonnage  W 
the  square  of  the  extreme  breadth,  and  the  product  di^ 
vided  by  1^8  will  give  the  tonnage* 

Calculation  of  the  Tonnage  of  an  Eighty  Ctun  Shijh 

I.  According  to  the  true  method. 

The  weight  of  the  ship  at  her  lauiiching     Tons. 

draught  of  water 
The  weight  of  the  furniture 


The  weight  of  the  ship  at  her  light  wa- 
ter mark  ... 

The  weight  of  the  ship  at  the  load  wa- 
ter mark  ... 

Real  burthen         ... 

IL  By  the  common  rule. 

Length  from  the  foreside  of  the  stem  at 
tlie  height  of  the  hawse  boles,  to  the 
aft  side  of  the  main  post,  at  the  height 
of  the  wing  transom 

Three-fiflhs  of  the  extreme  breadth 
is  -  -  29  f.  9y  in- 

Height  of  the  wing  transom 
is  28  f.  4  in.  which  mul- 
tiplied by  2t  inches  is  6     8} 

Sum        -  -         -         36     6 

Length  of  the  keel  for  tonnage 
Extreme  breadth         ... 

Product  ... 

Half  the  extreme  breadth 


57 

lbs.  ^»lf  «f'^ti«?A 
^  of  tb«  toa^ 

1 593        406  ^^^  ^f  t|;« 

19s      T^OeiKhiygna 
>■  ship. 


Z788  tl26 
3652  1981 
1864   8^7 

Ft.    Incht 
185     10  . 


36      6 


M9 
49 


4 
8 


iMa 


7416     16^ 

24    to 


94)184185      8i 


Burthen  according  to  the  common 

rule         .             -  .             . 
Real  burthen 

Difference                4  «             . 


■>  1^  * 


1959  929 
1864  857 

95    7a 


5» 


Hence  an  eighty  gun  ship  will  not  carry  the  ton-  '^  *^®™" 
nage  she  is  rated  at  by  about  95  ton«.     As  the  body  of  "|^""J* 
this  ship  is  fuller  than  in  ships  of  war  in  general,  there  is  toBoiig^  of 
therefore  a  nearer  agreement  between  the  tonnages  found  ships  or  war 
by  the  two  different  methods.     It  may  be  observed  that  8'^*^^^^, 
ships  of  war  carry  less  tonnage  than  they  are  rated  at  by  l^^^^^!^^ 
the  common  rule,  and  that  most  merchant  ships  carry  y^^  tbau 

O  o  2  atb«Wl. 


.^£& 


j^ 


.<■>«■ 


(h)  In  the  merchant  service  this  perpendicular  is  let  fall  from  the  fore  side  of  the  stem  at  the  height  of  the  wing 
transom,  by  reason  of  the  hawse-holes  being  generally  so  very  high  in  merchant  sliips,  and  their  stems  also  having 
a  great  rake  forward. 

(i)  The  breadth  understood  in  this  place  is  t1ic  breadth  fiom  o\l\«\vH  to  eiv\\<»\^f^  Ck\  ^^  ^^x^« 
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Tonnii|:e  of^  great  deal  more.  In  confirmation  of  this,  it  is  tfaoaght 
a  Ship,    proper  to  subjoin  the  dimensions  of  several  ships,  with 
the  tonnage  calculated  therefrom. 

I.  Audacious  of  sewnty^/aur  guns. 

Length  on  the  gun  deck  -  x68  f.  o  in. 

Length  of  the  keel  for  tonnage 
"  Extreme  breadth         - '  - 

Depth  of  the  hold 

Launching  draught  of  water  4    ,1. 

Load  draught  of  water  1    k  ft 

The  weight  of  the  ship  at  her  launching 

draoght  of  water  •  I509t«  6781bs. 

The  weight  of  the  furniture  -  120     1500 

Weight  of  the  ship  at  her  light  water 

mark  ...  2629  ^l?^ 

Weight  of  the  ship  at  her  load  water 


138 
46 

12 

^7 

20 

21 


O 

9 

9 

o 

4 
6 

6 


Tonnage  ... 

Real  tonnage  •  •  • 

DiSlBrence  ... 

3.  A  Cutter. 

Length  of  the  kee)  for  tonnage  « 

Extreme  breadth         •  •  . 

Laonching  draught  of  water  J   |^^ 

Load  dran^t  of  water         4   ^^^ 

The  weight  of  the  cotter  at  her  launch- 
ing -  -  - 
Weight  of  the  fomitnre   . 

Weight  of  the  cutter  at  her  light  water 
mark  ... 

Weight  of  the  cutter  at  her  load  water 
mark  ... 


S06     1096 
984     1670 


•»7^      574 


58  touk 
29    o 

5  >o 
9    8 

9    o 

o 


mark 

Real  burthen 

By  the  common  rule. 
Length  of  the  keel  for  tonnage 
Extreme  breadth 

Product 

Half  the  extreme  breadth 


2776  498 

I 146  560 

138  f.  oin. 
46   9 

6451   6 
23*  4f 


Real  burthen 


By  the  common  rule. 


Keel. for  tonnage 
Extreme  breadth 

Product 

Half  extreme  breadth 


147  t.  64oIba» 
9   '99 

156  839 
266  9970 
no  1Z31 

58  f. 
09 


94)150803 


Tonnage  according  to  the  common  rule     1604  643 
Real  burthen         -  -  -  Z146  560 


Tonnage  by  the  common  rule 
Real  tonnage 


Difierence  ... 

2.  Atn  East  IndLiman. 

Length  between  the  perpendiculars  for- 

.  ward  and  aft  -  - 

Length  of  the  keel  for  tonnage 
Extreme  breadth 
Depth  in  hold 

Launching  draught  of  water  ^    ,    ^ 

Load  draught  of  water  "1  *k  ^ 

The  weight  of  the  ship  at  her  launching 

draught  of  water  -  -  6o2t.  2Xi6lbs. 

The  weight  of  the  furniture  -  50       1 24 

Weight  of  the  ship  at  her  light  water 

mark  -  •  '  6$^ 

Weight  of  the  ship  at  her  load  water 

mark  ...  igjy     l6^o 


458     83  DiflF^rence 


i68a 
*4« 

94)24389 

259     ZO24 
110      II3I 

148  ai33 


132  f.  8  in. 
105    o 

38    o 

16    o 
7  10 

iz  10 

19  8 

20  8 


Real  burthen 

By  the  common  rule. 
Keel  for  tonnage 
Extreme  breadth 

Product  -  -  - 

Half  extreme  breadth 


984     1670 

105  f. 
38 


3999 

94)75810 


The  impropriety  of  the  common  rule  is  beoce  mani- 
festy  as  there  can  be  no  dependence  on  it  for  ascertain* 

ing  the  tonnnge  of  vessels. 

We  shall  now  subjoin  the  following  experimeDtal  me- 
thod of  finding  the  tonnage  of  a  ship. 

Construct  a  model  agreeable  to  the  dninght   of  the£„^ 
proposed  ship,  to  a  scale  of  about  one-fourth  of  mn  inchtalai^ 
to  a  foot,  and  let  the  li^t  and  load  water  lines   beof^c*^ 
marked  on  it.     Then  put  the  model  in  water,  and  lomA™"'^^. 
it  until  the  surface  of  the  water  is  exactly  at  the  light'*'"'? 
water  line  ^  and  let  it  be  suspended  nntil    the   water 
drains  oflT,  and  then  weighed.    Now  since  the  weights  of 
similar  bodies  arc  in  the  triplicate  ratio  of  their  bomolo- 
{^us  dimensions,  the  weight  of  the  ship  when  light  is, 
therefore,  equal  to  the  product  of  the  cnbe  of  the  num- 
ber of  times  the  ship  exceeds  the  model  by  the  weight 
of  the  model,  which  is  to  be  reduced  to  tons.     Hence, 
if  the  model  is  constructed  to  a  quarter  of  an  inch  scale, 
and  its  weight  expressed  in  ounces  \  then  to  the  con- 
stant logarithm  0.4893556,  add  the  logarithm  of  the 
weight  of  the  model  in  ounces,  and  the  sum  wijl  be  the   • 
logarithm  of  the  weight  of  the  ship  in  tons. 

Again,  the  model  is  to  be  loaded  until  the  surface  of 
the  water  coincides  with  the  load  water  lii^e.  Now  the 
model  being  weighed,  the  weight  of  the  ship  is  to  be 
found  by  the  preceding  rule '  then  the  diflference  be- 
tween the  weights  of  the  ship  when  light  and  loaded  is 
the  tonnage  required. 

It 


I 


mimge  of  It-^'^'  »^«*  ^  ^^^^  ^^^^  *^  ^^'^  ^•^^  following  ex- 
&  Ship,  act  rule  of  Mr  Parkin*,  who  was  many  yeara  foreman 
of  the  shipwrights  in  Chatham  dockyard. 

I.  For  Men  of  War. 


Victory 

zoo  guns. 

London 

90 

Arrogant 

74 

Diadem 

64 

Adamant 

50 

DoJphin 

44 

Ampbion 

5* 

Dapime 

20 

>839 

1840 

1575 

1677 

1308 

i3»4 

1141 

965 

870 

886 

737 

758 

JJ4 

549 

i'^9' 

374 

Take  the  length  of  the  gundeck  from  the  rabbet  of 
the  stem  to  the  rabbet  of  the  stem  post.  W  of  this  is 
to  be  assumed  as  the  length  for  tonnage^  =  L. 

Take  the  extreme  breadth  from  outside  to  outside  of 
the  plank  \  add  this  to  the  length,  and  take  tt  ^^  ^^® 
sum  J  call  this  the  depth  for  tonrngCy  =  D. 

Set  up  this  height  from  the  limber  strake,  and  at 
that  height  take  a  breadth  also  from  ouUide  to  outside 
of  plank  in  the  timber  when  the  extreme  breadth  is 
found,  and  another  breadth  in  the  middle  between  that 
and  the  limber  strake  >  add  together  the  extreme 
breadth  and  these  two  breadths,  and  take  \  of  the  sum 
for  the  breadth  for  tonnage,  =  D. 

Multiply  L,'D,  and  B  together,,  and  divide  by  49. 
The  quotient  is  the  burthen  in  tons. 

The  following  proof  may  he  given  of  the  accuracy 
of  this  rule.  Column  i.  is  the  tonnage  er  burthen  by 
the  king^s  measurement  \  col.  2.  is  the  tonnage  by  this 
role  J  and,  col.  3.  is  the  weight  actually  received  on 
board  these  ships  at  Blackstakes  i. 

2itf2 

1845 
1614 

13^9 
1044 

879 

667 

429 

2.  For  Ships  of  Burthen. 

Take  the  length  of  the  lower  deck  from  the  rabbet 
of  the  stem  to  the  rabbet  of  the  stern-post ;  then  |i  of 
this  is  the  length  for  tonnage,  =r  L. 

Add  the  length  of  the  lower  deck  to  tl»  extreme 
breadth  from  outside  to  outside  of  plank  ^  and  take  yV 
of  the  sum  for  the  depth  for  tonnage,  =:  D. 

Set  lip  that  depth  from  the  limber  strake,  and  at  this 
height  take  a  breadth  from  outside  to  outside.  Take 
another  at  \  of  this  height,  and  another  at  \  of  the 
height.  '  Add  the  extreme  breadth  and  these  three 
breadths,  and  take  the  4th  of  the  ^um  for  the  breadth 
for  tonnage,  :=  B. 

Multiply  L,D,  and  B,  and  divide  by  36^.  ITie 
quotient  is  the  burthen  in  tons* 

This  rule  rests  on  the  authority  of  many  such  trials, 
as  the  following  : 

King^s 

Measm. 
Northington  Indiaman    676 
Granby  indiaman  786 

Union  coaUier  J  93 

Another  coallier  182 

Chap.  X.   Of  the  Seek  ofSeMty. 

By  this  scale  the  quantity  of  water  displaced  by  the 
bottcm  of  the  ship,  for  which  it  is  constructed,  answer- 
ing to  a  given  draught  of  water,  is  easily  obtained  j  and 
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also  the  additional  weight  necessary  to  bring  her  down    Scale  oi 
to  the  load  water  line.  Solidity. 

In  order  to  construct  this  scale  for  a  gi^n  ship,  it  is 
necessary  to  calculate  the  quantity  of  water  displaced  by 
the  keel,  and  by  that  part  of  the  bottom  below  each 
water  line  in  the  draught.  Since  the  areas  of  the  seve- 
ral water  lines  are  already  computed  for  the  eighty-gun 
ship  laid  down  in  Plates  CCCCXC.  and  CCCCaCI. 
the  contents  of  these  parts  may  hence  be  easily  found 
for  that  ship,  and  are  as  follow. 


Rule. 

Actually 
reed,  on  h^. 

>053 

1064 

1 179 
266 

1 179 
289 

254 

277 

Draught  of  water. 

Wafer  displaced  in 

Cubic  feet. 

1 

tons,  lbs. 

Keel  and  false  keel 

Dist.  bet.  keelY 

and  5th  w.  line  3 

Sum 

Dist.    5th    and*} 
4th  w.  line       J 

Sura 

Dist.    4th  andl 
3d  w.  line       J 

Sum 

Dist.     3d    and  7 
2d.  w.  line     J 

Sum 

Dist.    2d.   andl 
1st  w.  line     j 

Sum 

2  f.  311). 
4       I 

660.9 
8583.1^ 

21  185 J 
283 1233 

6       4 
4       » 

9243.10^ 

i86j7.8i| 

305  848 
616  828 

10      J 

4       I 

921   1676 
778  1795 

14      6 
4      » 

51476.2J 
2781 2.1  V!r 

1700   1231 
918  1773 

18       7 
8       I 

79288.3U 
3i285.7fJ 

2619     766 
1033   I 218 

22      8 

ii0573.iii 

3652  1984 

Construct  any  convenient  scale  of  eqnal  parts  to  re- 
present tons,  as  scale  N^  i.  and  another  to  represent   . 
feet,  as  N°  2.  p^^^^ 

Draw  the  line  AB  (fig.  36.)  limited  at  A,  but  pro-  ccccxcix. 
duced  indefinitely  towards  B.     Make  AC  equal  to  the        60 
depth  of  the  keel,  2  feet  3  inches  from  scale  N^'  2.  and  Construe, 
through  C  draw  a  line  parallel  to  AB,  which  will  re-^'^'J^^^Jf**'' 
present  the  upper  edge  of  the  keel  j  upon  which  set  oflff^*|y  f^^j***" 
Cc  equal  to  2i  tons  185c  lbs.  taken  from  scale  N°  l.  the  ship  of 
Again,   make   AD   equal  to  the  distance  Iietween  the<'i!:;ht7 
lower  edge  of  the  keel  and  the  fifth  \falcr  line,  namely,  6^°'* 
6  feet  4  inches,  and  a  line  drawn  through  D  parallel  to 
AB  Will  be  the  representation  of  the  lower  water  line  \ 
and  make  D  b  equal   to  305  tons  848  lbs.  the  corre- 
sponding tonnage.     In  like  manner  drAw  the  other  wa- 
ter lines,  and  lay  off  the  corresponding  tonnages  ac- 
cordingly:   then  through  the  points  A,  r,  4i  ^yff^* 
A,  draw  the  curve  Ac  be  f eh.     Through  h  draw  h  B 
perpendicular  to  AB,  ana  it  will  be  the  greatest  limit 
of  the  quantity  of  water  expressed  in  tons  displaced  by 
the  bottom  of  the  ship,  or  that  wheii  she  is  brought 
down  to  the  load  water  line.     And  since  the  ship  dis<^  * 
places  1788  tons  at  her  light  water-mark,  take  there-  * 
fore  that  quantity  frem  the  scale  N°  i.   which  being 
laid  upon  AB  from  A  to  K,  and  KL  drawn  perpendi- 
cular to  AB,  will  b«  the  repres^ntatioa  qC  t<i\<^  \\>^ 
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Scale  cf   water  Iiae  for  toonage.     Heoce  tbc  scale  will  be  com- 
^  Solidity,    pleted. 

'  Let  it  now  be  required  to  find   the  number  of  cubic 

ttse  of  the  ^^^^  displaced  when  the  draught  of  water  is  17  feet,  and 
aoore  lealc.  the  number  of  additional  tons  necessary  to  bring  her 
down  to  the  load  water  mark. 

-Take  the  given  draught  of  water  i^  feet  from  the 
'«cale  N°  2^  which  laid  from  it  will  reach  to  I ;  through 
which  draw  the  line  IMN  parallel  to  AB,  and  inter* 
secting  the  curve  in  AC}  then  the  distance  IM  applied 
to  the  scale  N°  i,  will  measure  about  2248  tons,  the  dis- 
placement answerable  to  that  draught  of  water}  and 
MN  applied  to  the  same  scale  will  measnre  about  1405 
loQs,  the  additional  weight  necessary  to  bring  her  down 
-to  the  load  water  mark.     Also  the  nearest  distance  be- 
tween M  and  the  line  KL  will  measure  about  460  tons, 
■<l\e  wei^ht  already  on  board* 

It  will  conduce  very  much  to  facilitate  this  operation 
lo  divide  KB  into  a  scale  of  tons  taken  from  tlie  scale 
N°  I,  beginning  at  B,  and  also  A  L,  beginning  at  A. 
Then  when  the  draught  of  water  is  taken  fi*om  the  scale 
K*  2,  and  laid  from  it  to  I,  as  in  the  former  example, 
and  IMN  drawn  parallel  to  AB,  and  intersecting  the 
curve  in  M.  Now  through  M  draw  a  line  perpendicu- 
lar  to  AB,  and  it  will  meet  KB  in  a  point  representing 
the  number  of  tona  aboard,  and  also  /i  L  in  a  point  de* 
noting  the  additional  Weight  necessary  to  load  her. 

Again,  if  the  weight  on  board  be  given,  the  corre- 
sponding draught  of  water  is  obtained  as  follows. 

Find  the  given  nUmber  of  tons  in  the  scale  KB, 
through  which  draw  a  line  perpendicular  to  Afi  }  then 
through  the  point  of  intersection  of  this  line  with  the 
'  curve  draw  anotlier  line  parallel  to  AB.  Now  the 
distance  between  A  and  the  point  where  the  parallel 
intersected  AH  being  applied  to  the  scale  N®  a,  will* 
give  the  draught  of  water  required.   . 

Any  other  case  to  which  this  scale  may  be  applied 
will  be  obvious. 

Book  II.  Containing  the  Properties  of  Sbips^  &g« 
Chap.  I.  0/the  Equilibrium  of  Sbipj* 

Since  the  pressure  of  fluids  is  equal  in  every  direc* 
tion,  the  bottom  of  a  ship  is  therefore  acted  upon  by 
the  fluid  in  which  it  is  immersed  ;  \vhich  pres^iure,  for 
'  any  given  portion  of  surface,  is  equal  to  the  product  of 
that  portion  by  the  depth  and  density  of  the  fluid  :  or 
it  is  equal  to  the  weight  of  a  column  of  the  fluid  whose 
base  is  the  given  surface  and  the  altitude  equal  to  the 
distance  between  the  surface  of  the  fluid  and  the  centre 
of  gravity  of  the  surface  pressed.  Hence  a  floating 
body  is  in  equilibfio  between  two  forces,  namely,  iu 
gravity  and  the  vertical  pressure  of  the  fluid  }  the  hori- 
zontal pressure  being  destroy edb 

I^et  ABC  (fig,  49O  be  any  lx>dy  immersed  in  a  fluid 
whose  line  of  floatation  is  CH  :  hence  the  pressure  of 
the  fluid  is  exerted  on  every  portion  of  the  surface  of  the 
immersed  part  AFCH.  Let  EF,  CI)  be  any  two  small 
portions  contained  between  the  lines  El),  FC,  parallel 
t#>oach  other,  and  to  the  line  of  floatation  OH :  then 
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the  preMurr  exerted  bpoi^  EF  is  etprciecd  by  £F  X  Hw, 
IK  I*eing  the  depth  of  EF  or  CD  ;  the  denaity  of  tbc 
fluid  being  supposed  equal  to  I.  In  like  maoner  the 
pressure  upon  CD  is  equal  to  CD  X  IK.  Now  since  tbc 
preMSure  is  in  a  direction  perpendiculmr  to  thr.  aorfacc, 
draw  therefore  the  line  EL  perpend icolar  to  £F,  and 
DM  perpendicular  to  DC,  and  make  each  equal  to  the 
dt  pih  IK,  below  the  stirface.  Now  the  effort  or  pressure 
of  the  fluid  upon  EF  will  be  expretf^d  by  EFxEL, 
and  that  upon  CD  by  CD  X  DM.  Complete  th«  paral- 
lelograms ON,  QS,  and  the  pressore  in  the  direct ioa 
EL  is  resolved  into  EN,  KO,  the  first  in  a  horiioatal, 
and  the  second  in  a  vertical  direction.  Jti  like  oianaeri 
the  pressure  in  the  direction  DM  is  reaolted  into  the 
pressures  DS,  DQ.  Hence  the  joint  eflect  of  the  pt«s- 
surus  in  the  horizontal  and  vertical  directions,  namelrp 
EFxEN,andEFxEO,  will  be  eqaal  to  EFxEL: 
For  the  tame  leai^on,  CD  X  DF+CD  X  DQsCD  X 
DM.  But  the  parts  of  the  presaurea  in  a  horizontal  di> 
rection  EF  X  EN  and  CD  X  DP,  are  eqaaL  For,  be- 
cause of  tlie  similar  triangles  ENL,  ERF,  and  DFM, 

DSC,  we  have  p^^pg  *n^  "Cp~Tff '  Hence  DM 

XC8sDPxDC,  and  EL  X  FR=EN  X  EF.  Now 
since  EL=DM,  and  FR=CS,  therefore  £L.  x  FR:s 
DM  xCS— DP  X  DC=EN  x  EF.  Hence  since  £Fx 
ENzzDPxCD,  the  effects  of  the  pressures  in  a  hoti- 
zontal  direction  are  thcrefote  equal  and  contrary,  and 
consequently  destroy  each  other. 

The  pressure  -in  a  vertical  direction  is  represented  by 
EO  X  EF,  DQX  DC,  &c.  which,  because  of  the  simi. 
lar  triangles  EOL,  ERF,  and  DLM,  DSC,  become 
EL  X  EH,  DM  X  DS,  &c.  or  IK  X  ER,  IK  x  DS,  &c 
Bv  applying  the  same  reasoning  to  every  other  portion 
of  the  surface  of  the  immersed  part  of  the  body,  it  is 
hence  evident  that  the  sum  of  the  vertical  presumes  is 
equal  to  the  sum  of  the  corresponding  displaced  oolonms 
of  the  fluid. 

Hence  a  floating  body  is  pressed  upwards  by  a  force 
equal  to  the  weight  of  the  quantity  of  water  displaced ; 
and  since  there  is  an  equilibrium  between  this  force  and 
the  weight  of  the  body,  therefore  the  weif(lit  of  a  float- 
in^r  body  is  equal  to  the  weight  of  the  displaced  flaid 
(k).  Hence  aUo  the  centre  of  gravity  of  the  body 
and  the  centre  of  gravity  of  the  displaced  fluid  are  in 
the  same  vertical,  otherwise  the  body  would  not  be  at 
rest. 

Chap.  IL  Upon  the  Efforts  of  the  Water  to  lend  a 

Vessef. 

W'hev  it  is  Said  that  the  pressure  of  the  water  upon  ivvv 
the  immersed  part  of  a  vessel  countei  balances  its  weight,  ft^J*^- 
it  is  supposed  that  the  different  parts  of  the  vessel  areM»^^*'' 
closely  connected  together,  that  the  forces  which  act  f^!!^^ 
upon  its  surface  are  not  capable  of  producing  any  change,  bv  %^^ 
For  we  may  easily  conceive,  if  the  connection  of  the 
parts  were  not  sufficiently  strong,  the  vessel  would  run 
the  risk  either  of  being  broken  in  pieces,  or  of  suffering 
some  alteration  in  its  figure. 

The  ve:4sel  is  in  a  situation  similaf  to  that  of  a  rod 
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;k)  U|on  t'  i:  pr;rci;ilc  the  weight  and  tonnage  of  tbc  80  gun  ship  laid  do^n  were  calculated. 
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AB  (fig.  50^.),  wliich  being  acted  apon  by  the  forces 
Ad,  C  r,  Dflf,  B  &,  may  be  maintained  in  equilibrio, 
provided  it  has  a  sufficient  degree  of  etiffness  :  but  as 
soon  as  it  begins  to  give  way,  it  is  evident  it  must  bend 
in  a  convex  manner,  since  its  middle  would  obey  the 
forces  C  c  and  D  d^  wbiJe  its  extremities  would  be  ac- 
tually drawn  downwards  by  the  forces  A  a  and  B  b. 

The  vessel  is  generally  found  in  such  a  situation  ;.and 
since  similar  eflforts  continually  act  whilst  the  vessel  is 
immersed  in  the  water,  it  happens  but  too  often  that 
the  keel  experiences  the  bad  effect  of  a  strain.  It  is 
therefore  very  important  to  inquire  into  the  true  cause 
«f  this  accident. 

For  this  purpose,  let  us  conceive  the  vessel  to  be  di- 
vided into  two  parts  by  a  transverse  section  through 
the  vertical  axU  of  the  vessel,  in  which  both  the  centre 
of  irravity  G  (bg.  51.)  oFthe  whole  vessel  and  that  of 
the  immeriicd  part  are  situated :  so  that  one  of  them 
will  represent  the  head  part,  and  the  other  that  of  the 
stern,  e;ich  of  which  will  be  cdnsidered  separately.  Let 
g  be  the  centre  of  gravity  of  the  entire  weight  of  the 
first,  and  0  that  of  the  immersed  part  corresponding. 
In  like  manner,  let  y  be  the  centre  of  gravity  of  the 
whole  after  part,  and  w  that  of  its  immediate  portion. 

Now  it  is  plain,  that  the  head  will  be  acted  upon  by 
the  two  forces  ^171  ^nd  0  it,  of  which  the  first  will  press 
it  down,  and  the  latter  posh  it  up.  In  the  same  man- 
ner, the  stern  will  be  pressed  down  by  the  force  y^,  and 
pushed  by  the  force  mi.  But  Hhese  four  forces  will 
maintain  themselves  in  equilibrium,  as  well  as  the  total 
forces  reunited  in  the  points  G  and  O,  which  are  equi- 
valent to  them  \  but  whilst  neither  the  forces  before 
nor  those  behind  fall  in  the  same  direction,  the  vessel 
will  evidently  sustain  efforts  tending  to  bend  the  keel 
upwards,  if  the  two  points  •  tt  are  nearer  the  middle 
than  the  two  other  forces  gm  and  y^.  A  contrary 
effect  would  happen  if  the  points  •  and  «  were  more  dis- 
tant from  the  middle  than  the  points  ^  and  y. 

But  the  first  of  these  two  causes  usually  takes  place 
almost  in  all  vessels,  since  they  have  a  greater  breadth 
towards  the  middle,  and  become  more  and  more  narrow 
towards  the  extremities  j  whilst  the  weight  of  the  vessel 
IS  in  proportion  much  more  considerable  towards  the 
extremities  than  at  the  middle.  From  whence  we  see, 
that  the  greater  this  difference  becomes,  the  more  also 
will  the  vessel  be  subject  to  the  forces  which  tend  t» 
bend  its  keel  upwards.  It  is  therefore  from  thence 
that  we  must  judge  how  much  sti^ngth  it  is  necessary 
to  give  to  this  part  of  the  vessel,  in  order  to  nvoid  such 
a  consequence. 

If  other  circumstances  would  permit  either  to  load  the 
vessel  more  in  the  middle,  or  to  give  to  the  part  immcr» 
sed  a  greater  capacity  towards  the  head  and  stern,  such 
an  effect  would  no  longer  he  apprehended.  But  the 
destination  of  most  vessels  is  entirely  opposite  to  such 
an  arrangement :  by  which  means  we  are  obliged  to 
strengthen  the  keel  as  much  as  may  be  necessary^  in 
order  to  avoid  such  a  disaster. 

We  shall  coaclude  this  chapter  with  the  following 
practical  observations  on  the  hogging  and  sagging  of 
ships  by  Mr  Hutchinson  of  Liverpool : 

'*  When  ships  with  long  floors  happen  to  be  laid  a* 

dry  upon  mud  or  sane),  \Vhich  makes  a  solid  resistance 

'  against  the  long  straight  floors  amidships,  in  compariiion 

with  the  tTTO  sharp  endsy.tbe  entrance  aud  run  meet  with 


Veskcf. 


I  L  D  I  N  G.  2ps 

little  support,  but  are  pressed  down  lower  than  the  flat  Efforts  of 
of  the  floor,  and  in  proportion  hogs  the  ship  amid-  the  Vt'aui: 
ships  ;  which  is  too  well  known  from  experience  to  oc-  ^^y^'^'^i* 
casion  many  total  losses,  or  do  so  much  damage  by 
hogging  them,  as  to  require  a  vast  deal  of  trouble  and 
ex  pence  to  save  and  repair  them,  so  as  to  get  tlie  hoj^ 
taken  out  and  brought  to  their  proper  sheer  again :  and 
to  do  this  the  more  effectually,  the  owners  have  oftett^ 
been  induced  to  go  to  the  ex  pence  of  lengthening  them  v  • 
and  by  tbo  common  method,  in  proportion  as  they  add<» 
to  the  burden  of  these  ships,  by  lengthening  their  too  • 
long  straight  floors  in  their  main  bodies  amidships,  so  • 
much  do  they  add  to  their  general  weakness  to  bear- 
hardships  either  on  the  ground  or  afloat ;  for  the  scant- 
ling of  their  old  timber  and  plank  is  not  proportionable  - 
to  bear  the  additional  burden  that  is  added  to  them. 

**  But  defects  of  this  kind  are  best  proved  from  real  * 
and  incontestable  facts  in  common  practice.     At  the< 
very  time  I  was  writing  upon  this  subject,  I  was  called  ^ 
upon  for  ray  advice  by  the  commander  of  one  of  those 
strong,  long,  straight  floored  ships,  who  was  in  mucli  < 
trouble  and  distraction  of  mind  for  the  damage  his  ship  • 
had  taken  by  the  pilot  laying  her  on  a  hard,  gentle  slop* 
ing  sand,  at  the  outside  of  our  docks  at  Liverpool,  where 
it  is  common  for  ships  that  will  take  the  ground  to  lie 
for  a  tide,  when  it  proves  too  late  to  get  into  our  wet- 
docks.    After  recommending  a  proper  ship  carpenter,  I 
went  to  the  ship,  which  lay  with  only  a  small  keel,  yet- 
was  greatly  hogged,  and  the  butts  of  her  upper  works 
strained  greatly  on  the  lee  side  ;  and  the  seams  of  her- 
bottom,  at  the  lower  futtock  heads,  vastly  opened  on  the 
weather  side :  all  %vliich  strained  parts  were  agreed  upon 
not  to  be  caulked,  but  filled  with  tallow,  putty,  or  clay,  . 
&c.  with  raw  bullocks  hides,  or  canvas,  nailed  with  bat- 
tons  00  her  bottom,  which  preventcxl  her  sinking  with 
the  flow  of  the  tide,  without  hindering  the  pressure  of 
water  fram  righting  and  closing  the  seams  again  a.s  she 
floated^  so  as  to  enable  them  to-  keep  her  free  with 
pompingir^    This  vessel,  like  many  other  instances  of  ' 
ships  of  this  construction  that  I  have  known,  was  saved 
and  repaired  at  a  very  great  ex  pence  in  our  dry  repair- 
ing docks.     And  that  their  bottoms  not  only  hug  up- 
wards, but  sag  (or  curve)  downwards,  to  dangerous  and 
fatal  degrees,  according  to  the  strain  or  pressure  that 
prevails  upon  them,  will  be  proved  from  the. following 
foctS: 

**  It  has  been  long  khown  from  experience,  that  when  ^ 
ships  load  deep' with  very  heavy  cargoes  or  materials  . 
that  are  stowed  too  low,  it  makes  them  so  very  labour- 
some  at  sea,  when  the  waves  run  high,  as  to  roll  away 
their  masts  ^  and  after  that  misfortune  causes  them  to  . 
labour  and  roll  the  more,  so  as  to  endanger  their  workx 
ing  and   straining  thcmseh*cs  to  pieces  :    to  pn^vent 
which,  it  has  been  long  a  common  practice  to  leava  ■ 
a  great  part  of  their  ^ore  and  aftrr  holds  empty,  and  to  . 
stow  them  as  high  «»  po5!«ible  in  the  main  body  at  mid* 
ship!4,  which  causes  the  bottoms  <»f  these  long  straight- 
floored  ships  to  sag  downwards,  in  proportion  as  the 
weight  of  the  cargo  stowed  there  exceeds  the  pressure  - 
of  the  water  upwards,  so^much  as  to  make  them  danger- 
ously and  fatally  leaky. 

'*  I  have  known  many  instances  of  those  strong  ships  i 
of  500  or  600  tons  burdens  built  with  long  straight 
floors,  on  the  east  coast  nf  England,  for  the  coal  and  * 
tiinber  tradci  come  loaded^  \s\V\^  Vktcfrvit^  Vkvi^^^^I^^vw 
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FjToFtsof  to  LiveTpool,  where  they  commonly  lead  deep  with 
the  Water  rock  Bait,  which  is  too  bea^y  to  hll  their  hold^,  so  that 
to^bend  a.  f^p  i^g  above  reasons  tbey  stowed  it  high  amidshipSy 
and  left  large  empty  spacet  in  their  fore  and  after  holds, 
which  caused  their  long  straight  floors  to  sag  down- 
wards, so  much  as  to  make  their  hold  stanchions  amid- 
ships, at  the  main  hatchway,  settle  from  the  beams  three 
or  four  inches,  and  their  mainmasts  settle  so  much  as 
to  oblige  them  to  set  up  the  main  rigging  when  rolling 
hard  at  sea,  to  prevent  tlie  masts  being  rolled  away  ^  and 
they  were  rendered  so  leaky  as  to  be  obliged  to  return 
to  Liverpool  to  get  their  leaks  stopped  at  great  ex  pence. 
And  in  order  to  save  the  time  and  expence  in  discharge 
ing  them,  endeavours  were  made  to  find  out  and  stop 
their  leaks  by  laying  them  ashore  dry  on  a  level  sand ; 
but  without  effect :  for  though  their  bottoms  were  thus 
sagged  down  by  their  cargoes  when  afloat,  yet  when 
they  came  a- dry  upon  the  sand,  some  of  their  bottooM 
liogged  upwards  so  much  as  to  rkise -their  mainmasts  and 
pumps  so  high  as  to  tear  their  coats  from  their  decks ) 
so  that  tbey  have  been  obliged  to  discharge  their  car- 
goes, and  give  them  a  repair  in  the  repairing  dock,  and 
in  some  to  double  their  bottoms,  to  enable  them  to  carry 
their  cargoes  With  safety,  stowed  in  this  manner.  From 
this  cause  I  have  known  one  lof  these  strong  ships  to 
founder. 

**  Among  the  many  instances  of  ships  that  have  been 
distressed  by  carrying  cargoes  of  lead,  one  sailed  from 
hence  bonnd  to  Marseilles,  which  was  soon  obliged  to 
put  back  again  in  great  distress,  having  had  four  feet 
water  in  the  bold,  by  the  commander^s  account,  owing 
to  the  ship^a  bottom  sagging  dcfwn  to  such  a  degree  as 
made  the  hold  stanchions  settle  six  inches  from  the 
lower  deck  beams  amidships ;  yet  it  is  common  itith 
these  long  straight  floored  ships,  when  these  heavy  car- 
goes are  discharged  that  make  tlieir  bottoms  sag'down, 
then  to  hog  upwards:  so  that  when  they  are  put  into  a 
dry  repairing  docky  with  empty  holds,  upon  straight 
blocks,  they  commonly  either  split  the  blocks  close  fore 
and  aft,  or  damage  their  keels  there,  by  the  whole 
weight  of  the  sliip  lying  upon  them,  when  nsne  lies  up- 
on the  blocks  under  the  flat  of  their  floors  amidships, 
that  being  bogged  upwards ;  which  was  the  case  of  this 
ship^s  bottom  >  though  sagged  downwards  six  inches  by 
her  cargo,  it  was  now  found  hogged  so  much  that  her 
keel  did  not  touch  the  blocks  amidships,  which  occasion- 
ed so  much  damage  to  the  after  part  of  the  keel,  as  to 
oblige  them  to  repair  it  j  which  is  commonly  the  case 
with  these  ships,  and  therefore  deserving  particular 
notice." 

In  order  to  prevent  these  defects  in  ships,  *'  they 
should  all  be  built  with  the  floors  or  bottoms  length- 
wise, to  form  an  arch  with  the  projecting  part  down- 
wards, which  will  naturally  not  only  contribute  greatly 
to  prevent  their  taking  damage  by  tbeir  bottoms  bog- 
ging and  straining  upwards,  either  agroond  or  afloat,  as 
has  been  mentioned,  but  will,  among  other  advantages, 
be  a  help  to  their  sailing,  steering,  staying,  and  waring." 

Chap.  m.  Of  tie  Stability  of  Ships. 

AVhen  a  vessel  receives  an  impulse *or  pressure  in  a 
horizontal  direction,  so  as  to  be  inclined  io  a  small 
degree,  tlie  vessel  will  then  either  regain  its  former 
position  as  the  pressure  is  taken  off  and  is  in  this  case 
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said  to  be  possessed  of  stability';  or  it  wiil  conttnae  in  juyy^. 
its  inclined  state  \  or,  lastly,  the  iaclioatioo  will  increase    sk^. 
until  the  vessel  is  overturned.    With  regard  to  the  first '"'v 
case,  it  is  evident  that  a  Hul&cieot  degree  of  stability  is 
necessary  in  order  to  sustain  the  efforts!  of  the  wind ,  but 
neither  of  the  other  two  cases  most  be  penaitted  to 
have  place  in  vessels* 

Let  CED  (fig.  52.)  be  the  section  of  a  ship  passing!^  ;l 
through  its  centre  of  gravity,  and  perpendicular  to  the 
sheer  and  floor  plans  ;  which  let  be  in  equilibrium  in  a 
^iiid  )  AB  being  the  water  linSy  G  tho  centre  of  gra- 
vity of  the  whole  body,  and  g  that  of  the  inuaerssd 
part  A  KB.  Let  the  body  receive  now  a  very  sonll 
inclination,  so  tliat  aH,  6  becomes  the  inmersed  part, 
and  y  its  centre  of  gravity.  From  y  draw  y  M  peipen^ 
dicniar  to  a  6,  and  meeting^  G,  produced,  if  necessaiyi 
in  \L  If,  then,  the  point  M  thus  found  is  higher 
than  G  the  centre  of  gravity  of  the  whole  body,  the 
body  will,  in  this  case,  retoro  to  its  former  position, 
the  pressure  being  taken  off.  If  the  point  M  coin- 
cides with  G,  the  vessel  will  remain  in  its  inclined 
state  ;  but  if  M  be  below  G,  the  inclination  of  the 
vessel  will  continually  increase  until  it  is  entirely  over- 
set* 

The  point  of  intersection  M  is  called  the  fnetacentrr^ 
and  is  the  limit  of  the  altitude  of  the  centre  of  gravity 
of  the  whole  vessel.  Whence  it  is  evident,  from  what 
has  already  been  said,  that  the  stability  of  the  vessel  in- 
creases with  the  altitude  of  the  roetaocnter  above  the 
centre  of  gravity  :  But  when  the  metacenter  coincides 
with  the  centre  of  gravity,  the  vessel  has  bo  tendency 
whatever  to  move  out  of  the  situation  into  which  it  may 
be  put.  Thus,  if  the  vessel  be  inclined  either  to  the  right 
or  left  side,  it  will  remain  in  that  position  until  a  new 
force  is  impressed  upon  it :  in  this  case,  therefore,  the 
vessel  would  net  be  able  to  carry  sail,  and  is  hence  un- 
fit for  the  purposes  of  navigation.  If  the  metacenter 
is  below  the  common  centre  of  gravity,  the  vessel  will 
instantly  overset. 

As  the  determination  of  the  metacenter  is  of  the  ut- 
most importance  in  the  construction  of  ships,  it  is  there- 
fore thought  necessary  to  illustrate  this  subject  mors 
particularly. 

Let  A£B  (fig.  52.)  be  a  section  of  a  ship  perpen- 
dicular to  the  keel,  and  also  to  the  plane  of  elevatioBi 
and  passing  through  the  centre  of  gravity  of  the  shipf 
and  also  through  the  centre  of  gravity  of  the  immersed 
part,  which  let  be  g. 

Now  let  the  ship  be  supposed  to  receive  a  very  small 
inclination,  so  that  the  line  of  floatation  is  a,  6,  and  y 
the  centre  of  gravity  of  the  immersed  part  a  £  5.  From 
y  draw  y  M  perpendioular  to  a  &,  and  intersecting  GM 
in  M,  the  metacenter,  as  before.  Hence  the  pressure  of 
the  water  will  be  in  the  direction  y  M. 

In  order  to  determine  the  point  M,  the  metacenter, 
the  position  of  y  with  respect  to  the  lines  AB  and  g  G, 
roost  be  previously  ascertained.  For  this  purpose,  let 
the  ship  be  supposed  to  be  divided  into  a  great  aamber 
of  sectiohs  by  planes  perpendicular  to  the  keel,  and  pa- 
rallel to  each  other,  and  to  that  formerly  drawn,  these 
planes  being  supposed  equidistant.  Let  A£B  (fig,  53.)  p;.^ ..; 
be  one  of  these  sections,  g  the  centre  of  gravity  of  the 
immersed  part  before  inclination,  and  y  the  centra  of 
gravity  of  the  inmiersed  part  when  tlie  ship  is  in  its 
inclined  state  \  the  distance  ^  y  betweeu  the  two  oenties 
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fthiliiy«r  of  grsirity  in  ^t^  fection  it  to  be  found*    Let  AB  be 
SJupii     the  line  of  floatation  of  the  ship  when  in  ,an  upright 
-  w    "*  state,  and  if  i  the  water  line  when  inclined.     TheU|  be- 
cause the  weight  of  the  ship  remaps  the  same,  the 
^aantity  of  water  displaced  will  also  be  the  same  in  both 
49a8es»  and  therefore  A£B=:a  £  ^,  each  sustaining  the 
eame  part  of  the  whole  weight  of  the  ship.     From  each 
of  these  take  the  part  A£  b^  which  is  coinmon  to  botht 
.   «Dd  the  remainders  AO  a,  BO  b  wiH  be  equal ;  and 
which,  because  the  inclination  is  supposed  very  small, 
may  be  considered  as  rectilineal  triangles,  and  the  point 
O  the  middle  of  AB. 

Npw,  let  H,  I«  K,  be  the  centres  of  gravity  of  the 
epaoes  AO  a,  A£  ^,  and  BO  6,  respectively.  From 
iheae  points  draw  the  lines  H  ^  I  f^  ^nd  K  k^  perpen- 
dicular to  AB,  and  let  XL  be  drawn  perpendicular  to 
£0.  Now  to  ascertain  the  distance  y  q  of  the  centre 
of  gravity  y  of  the  part  a  E  6  from  the  line  AB,  the 
momentum  of  a  £  &  with  respect  to  this  line  must  be 
pat  equal  to  the  difference  of  the  memento ms  of  the 
parts  A£  b^  AO  tf,  which  are  upon  different  sides  of 
AraoMff  AB  ♦.  Hence  a  £  ^Xr  9t  or  AEB  Xy9=  A£  b 
X 1 1^— AO  a  X  H  A.  But  since  g  is  the  common  centre 
of  gravity  of  the  two  parts  AE&,  BO^,  we  have  there- 
fore A£BxgO=:A£dxI>+BOixKA.  Hence 
by  expunging  the  term  A£  6  X  X  >  from  ^ach  of  these 
equations,  and  comparing  them,  we  obtain  A£B  X  y  ? 
= A£B  x,^  O— BO  6  X  K  it— AO  a  x  H  A. 

Now,  since  the  triangles  A O  a,  BO  6,  are  supposed 
infinitely  small,  their  moment  urns  or  products,  by  the 
infinitely  little  lines  H  ^  K  Ar,  will  also  be  infinitely 
small  With  respect  to  A£B  Xg^i  which  therefore  be- 
ing rejected,  the  former  equation  becomes  ABXy^ 
^A£B  X  ^  O,  and  hence  y  qzzg  O.  Whence  the 
centres  of  gravity  y,  g^  being  at  equal  distances  below 
AB,  the  infinitely  little  line  y^  is  therefore  perpendicu- 
lar to  £0.  '  For  the  same  reason  g  y,  fig.  52.  may  be 
considered  as  an  arch  of  a  circle  whose  centre  is  M. 

To  determine  the  value  of  g  y,  the  momentum  of 
aK  b  with  respect  to  £0  must  be  taken  for  the  sanie 
reason  as  before,  and  put  equal  to  the  momentums  of 
the  two  parts  AO  a,  A£  b }  and  we  shall  then  have 
o£AXgy,  or  A£Bx^y=A£BxiL4.AOoxOA. 
But  since  g  is  the  common  centre  of  gravity  of  the  two 
spaces  A£  ^9  BO  6,  we  shall  have  A£  ^xll^ — BO  b 
X0;t=:0,  orAE&xIL=BO^xO^.  Hence A£B 
X^y=BO  bxO  k-i-AO axO  AzziBO  bxO k ;  U^ 
cause  tbe  two  triangles  AO  a,  BO  b  are  equal,  and  that 
4))e  distances  0  A:,  O  A,  are  also  evidently  equal. 

Let  s  be  the  thickness  of  the  section  represented  by 
ABC,  Then  the  momentum  of  this  section  will  be 
zBO bx^xO k^  which  equation  will  also  serve  for 
each  particular  sectioo. 

Now  let  s  represent  the  sum  of  tbe  momentums  of 
all  tlie  sections.  Hence  j,  A£Bx<i^X^y='^9  2 
hOb  x^XOk.  Now  the  first  member  being  the 
sum  of  the  momentums  of  each  section,  in  proportion 
to  fi  plane  passing  through  the  keeJ,  ought  therefore  to 
be  equal  to  the  sum  of  all  the  sections,  or  to  the  volume 
of  tbe  immersed  part  of  the  bottom  multiplied  by  the 
dist^ce  gy.  Hence  V  representing  the  volume,  we 
shall  have  yxgy^^j  iBObx^xOk, 

la  order  to  determine  the  value  of  the  second  member 
of  this  equation,  it  may  be  remarked,  that  when  the 
ship  is  inclined,  the  original  plane  of  floatation  CBPQ 
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fig.  54.)  becomes  C  &/»  Q.    Now  the  triangles  NT  if,  StabUitY  of 
JO  i,  being  the  same  as  those  in  figures  5a.  and  53.  j     Ships. 
and  as  each  of  these  triangles  has  one  angle  equal,  they         ' 
may,  upon  account  of  their  infinite  smallness,  be  consi.     ^*  ^^' 

dered   as  similar }  and  hence  BO  i  :  NI  n  :  :  OB]* 

— -.  obI* 

:  IN';  whence  BO  is  s=!   xNIn.    Moreover,  we 
I  »  IN  |« 

have  (fig.  53.)  O  ^=^0B,  for  the  points  K  and  k 
may  be  considered  as  equidistant  from  the  point  O : 

whence  BO  5  X  O  k=zL=J  X  NI ». 

INI* 

IQDlS 

Hence  V  X^ys'i^:::  X*XNIii.  From  this  e- 


IN|* 
qoatton'the  value  of  ^y  is  obtained. 

To  find  the  altitude  g  M  ^fig.  c^,)  of  the   meta*  Fig.  55. 
center  above  the  centre  of  gravity  of  the  Immersed  part 
of  the  bottom,  let  the  arc  NS  be  described  from  the 

centre  I  with  the  radius  IN;  then  Nlnzz ^.  Now 
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since  the  two  straight  lines  y  M,  ^M  are  perpendicular 
to  a  ft  and  AN  respectively,  the  angles  M  and  NIn 
are  therefore  equal :  and  the  infinitely  little  portion  ^y, 
which  is  perpendicular  to  g  M,  may  be  considered  as  an 
arch  described  from  the  centre  M.  Hence  the  two  see- 
tors  NIS,  ^My  are  similar ',  and  therefore^  M  :  ^y : : 

IN  :  NS.      Hence  N8= ^^  -,  and  consequently 

NI  «=  —  ivr~'  ^^'^  ^^'^  being  substituted  in  the 
former  equation,  an4  reduced,   we  have  Y  x^ysrt 

iOS{*XsXgy      «  .     .  w       J  .. 

-* '    j^     ^   .     But  since  g  M  and  ^  y  are   the 

same,  whatever  section  may  be  nnder  consideration,  the 
equation  may  therefore  be  expressed  thus,  V  x^y^ 


_\s,  SBJ'x^ 


Let 


li^^  s.Wl^Xx.    Hence ^M=: 

y=rOB,  and  the  equation  becomes  g  Mz:  ^^^~* 

Whence  to  have  the  altitude  of  the  metacenter  above 
the  centre  of  gravity  of  the  immersed  part  of  the  hot- 
torn,  tlie  length  of  the  section  at  the  water-)ine  mu^t  be 
divided  by  lines  perpendicular  to  the  middle  line  of  this 
section  into  a  great  number  of  equal  parts,  so  that  the 
portion  of  the  curve  contained  between  any  two  adja- 
cent perpendiculars  may  be  considered  as  a  straight  line, 
Tlien  the  sum  of  the  cubes  of  tbe  half  perpendicnliirs  or 
erdinates  is  to  be  multiplied  by  the  distance  between 
the  perpendiculars,  and  two>thirds  of  the  pioduct  is  to 
be  divided  by  the  volume  of  the  immersed  part  of  the 
bottom  of  the  ship. 

It  is  hence  evident,  that  while  the  sector  at  the  wa- 
ter line  is  tlie  same,  and  the  volume  of  the  immersed  part 
of  the  bottom  remains  also  the  same,  the  altitude  of  the 
metaoenter  will  remain  the  sane,  whatever  may  be  the 
figure  of  tbe  bottom. 

Chap.  IV.  Of  tbe  Ontre  of  Gravity  rfthe  immersed 
Part  of  tbe  Bottom  of  a  Ship. 

TH£  centre  of  gravity  *  of  a  ship,  ^npposed  homo-  c  ^^ 
geneous,  and  in  an  upri^t  ^o^tiovi  VDL^<^^^Vtt^%s^*'^Dw%.6 
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vertical  section  pas&ing  throagh  the  keel,  and  dividing 
the  ship  Into  two  equal  and  similar  parts,  at  a  ceKain  di- 
stance from  the  stem,  and  altitude  above  the  heel. 

In  order  to  determine  the  centre  of  gravity  of  the 
immersed  part  of  a  ship^s  bottom,  we  must  begin  with 
determining  the  centre  of  gravity  of  a  section  of  the  ship 
parallel  to  the  keel,  as  ANDFrfi  (fig.  56.)i  bounded 
by  the  parallel  lines  AB,  DF,  and  by  the  equal  and 
similar  curves  AND,  BPF. 

If  the  equation  of  this  curve  were  known,  its  centre 
of  gravity  would  be  easily  found  :  but  as  this  is  not  the 
case,  let  therefore  the  line  C£  be  drawn  through  the 
middle  C,  £,  of  the  lines  AB,  DF,  and  let  this  line 
C£  be  divided  into  so  great  a  number  of  equal  parts 
by  the  perpendiculars  TH,  KM,  &c.  Chat  the  arches  of 
the  curves  contained  between  the  extremities  of  any  two 
adjacent  perpendiculars  may  be  considered  as  straight 
lines.  The  momentums  of  the  trapeziums  DTHF, 
TKMH«  &c.  relative  to  the  point  E,  are  then  to  be 
found,  and  the  sum  of  these  momentums  U  to  be  divided 
by  the  sum  of  the  trapeziums,  that  is,  by  the  surface 
ANDFPB. 

The  distance  of  the  centre   of  gravity  of  the  trape- 

'puirr.f       ♦u       -.r-      T^^Ex(DF-f2TH) 
THFD  from  the  point  E  is  =-2 nFA.TH» 

For  the  same  reason,  and  because  of  the  equality  of  the 
lines  IE,  XL,  the  distance  of  the  centre  of  gravity  of 
the  trapezium  TKMH  from  the  same  point  £  will  be 
41EX(TH+2KM)  _|IEx(4TH+5KM) 

tH+km   -t^^^^^-  TH  +  KM. 

In  like  manner,  the  distance  of  the  Centre  of  gravity  of 
the  trapezium  NKMP  from  the  point  E  will  be 
ilEx  (01  +  2NP)  4lEx(7KM-f8NP) 

"KM+NP       +^^^'^^  KM+NP 

&c. 

Now,  if  each  distance  be  multiplied  by  the  surface  of 
the  corresponding^  trapezium,  that  is,  by  the  product  of 
half  the  sum  of  the  two  opposite  sides  of  the  trapezium 
into  the  common  altitude  IE,  we  shall  have  the  momen- 
tums of  these  trapeziums,  namely,  ^^lEj*  X  (DE-f-^TH), 

iTiq*  X  (4  TH  +  5  KM)  i  IE1>  x  (?  KM  +  8NP), 

&c.     Hence  the  sum  of  these  momentums  will  be  ^ 

lE|»x  (PF+6TH  +  12KM+18NP  +  24QS+14 

AB).  Whence  it  may  be  remarked,  that  if  the  line 
CE  be  divided  into  a  great  number  of  equal  parts,  the 
factor  or  coefficient  of  the  last  term,  which  is  here  14, 
will  be  =;  2+3  {n — 2)  or  3  n— 4,  ft  being  the  number 
of  perpendiculars.     Thus  the  general  expression  of  the 

sum  of  the  momentums  is  reduced  to  IE|*  X  (^DF-f- 

TH  +  2  KM  +  3  NP  +  4  (JS  + ,  &c.  —  +  3^ 

XAB. 

The  area  of  the  figure  ANDFPB  is  eqnal  to  IE 
X  (iDF  +  TH  +  KM  +  NP  +,  &c....+i  AB)  ; 
hence  the  distance  EG  of  the  centre  of  gravity  G 
from   one  of  the  extreme  ordinates  DF  is   equal  to 

lEx  (iDF+TH+2KM+3NP+,&c.2^X  AB) 

iDt+lH+KM+NP+,&c.  +iAB 
"Whence  the  following  rule  to  find  the  distance  of  the 
centre  of  gravity  G  from  one  of  the  extreme  ordinates 
DF.     To  the  sixth  of  the  first  ordiuate  add  the  sixth 
of  the  last  ordinate  multiplied  by  three  times  the  num- 

i 


ber  of  ordinates  minns  four ;  then  the  tected  ordlmt^,  reaife  oF 
twice  the  third,  three  times  the  fourth,  &c.  the  ram    Gravky. 
will' be  a  first  term.     Then  to  half  the  sum  of  the  ex-         ' 
treme  ordinates  add  all  the  intermediate  ones,  and  the 
sum  will  he  a  second  term;  Now  the  firat  term  divided 
by  the  second,  and  the  quotient  multiplied  hy  the  in- 
terval between  two  adjacent  perpendiculars,  will  be  the 
distance  sought. 

Thus,  let  there  he  seven  perpend iculara,  whose  ▼»- 
lues  are  18,  23,  28, 30,  30,  21,  o,  feet  respectively,  and 
the  common  interval  between  the  perpendiculars  20 
feet.  Now  the  sixth  of  the  first  term  18  is  3  ^  and  •■ 
the  last  term  is  o,  therefore  to  3  add  23, .  twice  26  or 
^6^  thrids  30  or  90,  four  times  30  or  1 20,  five  tinea 
21  or  105  ;  an4  the  sum  is  397.  Then  to  the  half  of 
i8-f-o,  or  9,  add  the  intermediate  ordinates,  aad  th^ 

sum  will  be  14X.    Now -3222l_£  ©r  ^2^  =r  50  feet, 

^  141  141         •'-^ 

four  inches  nearly,  the  distance  of  the  centre  of  grarity 
from  the  first  ordinate. 

Now,  when  the  centte  of  gravity  of  any  section  is 
determined,  it  is  easy  from  thence  to  find  the  centre  of 
gravity  of  the  solid,  and  consequently  that  of  the  bottom 
of  a  ship. 

The  next  step  is  to  find  the  height  of  the  centre  of  jg^jg^^  ^ 
gravity  of  the  bottom  above  the  keel.     For  this  pur-  the  centra 
pose  the   bottom  must  be  imagined  to  he  divided  intoofgnTity 
sections  by  planes  parallel  to  the  keel  or  water-line,  **^^*  ^ 
(figs.  57,  58.).     Then  the  solidity  of  each  portion  con-fs^  ^7  r%, 
tained  between  two  parallel  lines  will  be  equal  to  half 
the  sum  of  the  two  opposed  surfaces  multiplied  by  the 
distance  between  them  ;  and  its  centime  of  gravity  will 
be  at  the  same  altitude  as  that  of  the  trapezium  abc  d^ 
(Jig.    58.),  which  is   in    the  vertical  section  passing 
through  the  keel.     It  is  hence  obvious,  that  the  same 
rule  as  before  is  to  be  applied  to  find  the  altitude  of  the 
centre  of  gravity,  with  this  difference  only,  that  the 
word  perpendicular  or  ordinate  is  to  be  changed  into 
section.     Hence  the  rule  is,  to  the  sixth  part  of  the 
lowest  section  add  the  product  of  the  sixth  part  of  the 
uppermost  section  by  three  times  the  number  of  sections 
minus  four;  the  second  section  in  ascending  twice  the 
third,  three  times  the  fourth,  &c.  the  sum  will  be  a 
first  term.     To  half  the  sum  of  upper  and  lower  sec- 
tions add  the  intermediate  ones,  the  sum  will  be  a  second 
term.     Divide  the  first  term  by  the   second,  and  the 
quotient  multiplied  by  the  distance  between  the  sections 
will  give  the  altitude  of  the  centre  of  gravity  above  the 
keel. 

With  regard  to  the  centre  of  gravity  <jf  a  ship,  whe- 
ther it  is  considered  as  loaded  or  liglit,  the  operation  ^ 
becomes  more  difficult.  The  momentum  of  every  dif- 
ferent part  of  the  ship  and  cargo  must  he  found  sepa- 
rately with  respect  to  a  horizontal  and  also  a  vertical 
plane.  Now  the  sums  of  these  two  momentums  being 
divided  by  the  weight  of  the  ship,  will  give  the  altitude 
of  the  centre  of  gravity,  and  its  distance  from  the  ver- 
tical plane;  and  as  this  centre  is  in  a  veKical  plane  pas- 
sing through  the  axis  of  the  keel,  its  place  is  therefore 
determined.  In  the  calculation  of  the  momentums,  it 
must  be  observed  to  multiply  the  weight,  and  not  the 
magnitude  of  each  piece,  by  the  distance  of  its  centre 
of  gravity. 

A  more  easy  method  of  finding  the  centre  of  gravity 

of 


Gmnty*- 

69 
A  mecha- 
nical me- 
thod for 
ascertain* 
iog  the 
centre  of 
•gravity  of 
«•  thip. 


of  a  sliip  IS  bj  a  mechanical  <Iperatioa,  as  follows  :  Con* 
struct  a  block  of  as  light  wood  as  pM)sAfaley  exactly  similar 
to  the  parts  of  the  proposed  draaght  or  ship^  by  a  scale 
of  about  one-fourth  of  an  inch  to -a  foot*  The  block  is 
then  to  be  suspended  by  a  silk-thread  of  very  fine  line^ 
placed  in  different  situations  until  it  is  found  to  be  in  a 
state  of  equilibrium,  and  the  centre  of  gravity  will  be 
pointed  out.  The  block  may  be  proved  by  fastening 
the  line  which  suspends  it  to  any  point  in  the  line  join- 
ing the  middles  of  the  stem  and  post,  and  weights  are 
to  be  suspended  from  the  extremities  of  this  middle  line 
at  the  stem  and  post.  If,  then,  the  block  be  properly 
constructed,  a  plane  passing  through  the  line  of  suspen- 
sion, and  the  other  two  lines,  will  also  pass  through  the 
keel,  stem,  and  post.  Now,  the  block  being  suspended 
in  this  manner  from  any  point  in  the  middle  line,  a  line 
is  to  be  drawn  on  the  block  parallel  to  the  line  of  sus- 
pension, so  that  the  plane  passing  through  these  two 
lines  may  be  perpendiculai'  to  the  vertical  plane  of  the 
ship  in  the  direction  of  the  keel.  The  line  by  which 
4he  block  is  suspended  is  then  to  be  removed  to  some 
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other  convenient  point  in  the  middle  line  j  and  another  Ceotre  of  , 
line  is  to  be  drawn  on  the  block  parallel  to  the  line  sus-    G«Wty> 
pending  it,  as  before.     Then  the  point  of  intersection 
of  this  line  with  the  former  will  give  the  position  of  the 
centre  qf  gravity  on  the  blocks  which  may  now  be  laid 
down  in  the  draught. 


Chap.  V.  Application  cf  the  preceding  Rules  to  tif 
Determination  of  the  Centre  of  Gravity  and  the 
Height  of  the  Metacenter  above  the  Centre  of  Gra^ 
vity  of  a  ship  of'j4  Guns* 

In  fig.  59.  are  laid  down  the  several  sections  in  a^*  S9* 
horizontal  direction,  by  planes  parallel  to  the  keel,  and 
at  equal  distances  from  each  other,  each  distance  be- 
ing 10  feet  o  inches  4  parts. 

I.  Determination  of  the  Centre  of  Gravity  of  the  Up-' 

per  HortTMntal  Section, 

To  find  the  distance  of  the  centre  of  gravity  of  the 
plane  8  g  o  G  from  the  first  ordinate  8  g. 


Ordinates. 

OoDble  Ord. 

lit  Facton. 

I8t  Products. 

2d  Factors. 

2d  Products. 

Feet.  In.  Pti. 

Feet  la. 

rtf. 

Feet  la.   V\». 

Feet.  In.  Pt*. 

14     9     0 

29 

6 

0 

0* 

4 

zz     0 

oi 

14     9     0 

17     I     6 

■  34 

3 

0 

X 

34 

3    0 

34    3     0 

18     9     0 

37 

6 

0 

2 

75 

0    0 

IT                         \ 

37    6    0 

19  JO     0 

39 

8 

0 

3 

119 

0    0 

39    8    0 

20    7    6 

4» 

3 

0 

4 

i6j 

0,   0 

41     3    0 

21 .  I     9 

42 

3 

6 

5 

211 

56 

42    3    6 

21     63 

43 

0 

6 

- 

. 

6 

258 

3    O' 

43    0    6 

fli     7    9 

43 

3 

6 

7 

303 

0    6 

43    3    <S 

«     7    9 

43 

3 

6 

8 

34<S 

4    0 

43    3    6 

ai    7    6 

43 

3 

0 

9 

389 

3  .  0 

43    3    0 

ai    4    0 

4* 

8 

0 

10 

420 

8     0 

,  4a    8     0 

20  10    6 

4* 

? 

0 

zz 

459 

3     0 

41     9    0 

19    9    0 

39 

6 

0 

• 

za 

474 

0     0 

39    6    0 

17    4    6 

34 

9 

0 

^ 

J3 

45» 

9    0 

'  T 

34    9    0 

'3    »    3 

26 
58a 

2 

2 

6 
"5 

((3x15)— 4;  x| 

179 

X     z 

Of 

,   »3     I    3 

*9«    I    3 

3897 

3  « 

ii4    4    3 

3897    3    I  . 

10     C 

1        A 

=  3897  ' 

•^5, 

1 10.09— <»o. 

C. 

Now 

^^    554    4.3'  '       554-  -^S'         ^     '    - 

Hence  the  distance  of  the  centre  of  gravity  of  double  the  plane  8  ^  o  G  from  the  first  ordinate,  Fccu 

.8^»  i*        .         .  '  *  *  '  r  •  70.5 

Distance  of  this  ordinate  from  the  aft  side  of  stem-posti  •  •  ^3' 5 


Distance  of  the  centre  of  gravity  from  the  aft  side  of  post,  -  - 

Distance  of  the  centre  of  gravity  of  double  the  trapezium  AR  g  8  from  its  ordinate  AB, 
Distance  of  this  ordinate  from  the  all  side  of  the  stem*po6t,        .    • 

Distance  of  the  centre  of  gravity  of  this  plane  from  the  aftniide  -of  the  stem-post, 

JDistance  of  the  centre  of  gravity  of  double  the  trapezium  G  0  y  y  from  its  ordinate  G  o. 
Distance  of  this  ordinate  from  the  aft-side  *of  the  post,  -  -  -' 

Distance  of  the  centre  of  gravity  of  this  trapezium  from  the  aft  side  of  the  post, 


84.0 

8.42 
0.58 


9.0 

5-44 
*53-7* 

Z59.22 


Distance  of  the  centre  of  gravity  of  the  section  of  the  stern-post  from  the  aft  part  of  the  post,        0.29 
Distance  of  the  centre  of  gravity  of  the  section  of  the  stem  from  the  aft-side  of  the  post,  X69.76 

Ppa  TC«t 


300 


Centre  of 
Gntvify. 


/ 
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The  areas  of  theae  teveral  planes,  calculated  by  the  commoa  mdhcd,  will  be  ai  fblloif : 

* 

5558.90  for  that  of  the  plane,  and  its  momentom  5558*9x84  =r  466947*6000 

199.13  for  that  of  doable  the  trapezium  AR^  8^  and  its  momeatQA  199.1^x9  ss:  1792.1700 

214.59  for  that  of  double  the  trapetinm  G  0  yy,  and  its  momentum  214.59  X  X59«2i  t^  34167.02^6 

130.715a 


0.77  for  that  of  the  section  of  the  stem-post,  and  its  momentum  0*77  X  0.29  ss 
0.77  for  that  of  the  Section  of  the  Btem^  and  its  momentom  0.77  X  169.76  = 


imm^ 


5974.16  8nm 


503«>37-735i» 


1^0^  y^^''\     2C  8>L.a,  the  distance  of  the  centre  of  grayity  of  tbe  whole  section  from  the  aft  side  o£ 

5974'i6 

Nie  stern-post. 

II.  Detffrmtnattbn  of  the  Centre  of  Gravity  of  the  Second  Horimnial  SeeiiMU 
To  find  the  distance  of  the  centre  of  gravity  of  doable  the  plane  8/n  G  from  its  first  ordinate  8/1 


Ordinates. 

Doable  Ord. 

t. 

F*cton. 

t.  Products. 

2.  Fact 

2.  Products. 

F«ct  In.  Pti. 

^    Feet.  In.  Pis. 

FecL  In.  Pti. 

Feet  In  Pti. 

II     2 

3 

±2 

4 

6 

0* 

3 

8 

9 

04 

"      *     3 

^S    3 

0 

30 

6 

0 

I 

30 

6 

0 

30    6    0 

'2    ^ 

0 

34 

10 

0 

2 

69 

8 

0 

34  >o    0 

18  10 

3 

37 

8 

6 

3 

"3 

I 

6 

37     8    6 

19  10 

6 

39 

9 

0 

4 

159 

0 

0 

39    9    0 

20    7 

0 

41 

2 

O' 

5 

205 

10 

0 

41     2    0 

2^     0 

3 

42 

0 

6 

6 

252 

3 

0 

X   ■ 

42    0    6 

21     2 

0 

42 

4 

0 

1 

29$ 

J 

0 

42    4    0 

21     0 

6 

42 

I 

0 

33<5 

0 

42    I    0 

26  10 

? 

41 

9 

6 

9 

376 

I 

6 

41    96 

20    6 

6 

41 

I 

0 

10 

410 

10 

0 

41       !■*  0 

1$  10 

0 

39 

8 

0 

II 

436 

4 

0 

39    8    0 

18    6 

0 

37 

0 

0 

• 

12 

444 

0 

0 

37    0    0 

15    9 

6 

3^ 

7 

0 

M 

13 

\ 

410 

7 

0 

3^     7    0 

It    2 

i 

9 

22 

5 

6 

((3X 

»5)- 

■0" 

\^Sl 

5 

6 

oi 

II     2    9 

273    a    3 


546    4    6 


3698    5    3 


523  II    6 


Hence  the  dislaace  of  the  centre  of  gratity  of  double  the  plane  8fn  G  from  its  Irst  ordinate  8  a  ia 

3608     5     3  3608.43 

^^   —^ — 5x10.0.4=^-^—^X10^3=  -  *-  -  -  -  70.70 

II     6^^         ^      523.95  ^  .  '    '^ 

13.5 


523  .        .        

Distance  of  this  ordinate  from  the  aft  side  of  the  stem-post 

Distance  of  the  centre  of  gravity  of  the  above  plane  from  the  aft  side  of  post 

Distance  of  the  centre  of  gravity  of  double  tbe  trapezium  AR/*8  from  its  ordinate  AB 
Distance  of  this  ordinate  from  ail  side  of  stern-post  -  -  • 

I.  p 

Distance  of  the  centre  of  granty  of  tbe  trapezium  from  the  aft  side  of  the  post      «  <- 

Distance  of  the  centre  of  ^ratrity  of  the  tmpeeium  before  the  ordinate  O  n  from  Umt  ordinate 
Distance  of  that  ordinate  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  trapezium  from  the  aft  side  of  the  post   • 

DUtuice  of  (he  centre  of  ^rav^ty  of  the  section  of  the  stern-post  Irom  the  afb  side  of  the  post 
Distance  of  the  centee  of  ^svity  of.the  section  of  the  3t<m  from  the  aft  side  of  the  post . , 


84.29 

8.38 
0-57 

8.95 

5-74 
i53-7» 


k^ 


^59-52 


0.29 
169.70 


The 


^ 


Centre  of 
GmTity. 

— V— ^ 
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The  areas  of  these  seyeral  planes  being  calculated,  will  be  as  follow : 

5355.22  for  that  of  the  plane  ifn  G|  and  its  momentum  5255.22  X  84*29  =r 
153*1 1  for  that  of  double  the  trapezium  AB^S,  and  Its  momentum  153.11  X  8.95  =    . 
182.40  the  area  of  the  trapezium  Jiefore,  and  its  momentum  182.40  X  159*52  = 
o«77  the  ^rea  of  the  section  of  the  stempost,  and  its  momentum  0.77  x  0.29  := 
0.77  the  area  of  the  section  of  the  stemy  and  its  momentum  0.77  X  169.76  =z 

5592.27     Sum  -  -  -  -  - 


442962.4938 

*37o-3345 
29096.4480 

0.2233 

130.7x52 

i^— j« 

473560.2148 


Now  ^l^ — • — i-s=  84.68.  the  distance  of  the  centre  of  grayity  of  the  whole  section  from  the  aft-sidt  «f  thi 
5952.27 

stem-post 

IIL  Determination  of  the  Centre  qf  Gravitg  ef  the  Third  Horizontal  Section. 
Distance  of  the  centre  of  gravitj  of  double  the  plane  iemG  from  its  first  ordinate  Se* 
Ordinatee        Donble  Ord.       ist  Factors.       ist  Products.      2d  Fact      sd  Products* 


Teet.    In. 

Ptt. 

Tktt.  In. 

Pti. 

Peeft.    In 

Ptr. 

F«et  In.    Pti 

6    7 

6 

»3 

3 

0 

oi 

2     2 

6 

oi 

676 

11    7 

6 

43 

3 

0 

I 

^i  3 

0 

X 

23     3     0 

IS    t 

0 

30 

2 

0 

2 

69  4 

0 

30      2     0 

17    i 

3 

H 

2 

6 

3 

102  7 

6 

34    a    6 

18    3 

0 

36 

6 

0 

4 

X46  0 

0 

30    6    0 

19    3 

0 

38 

6 

0 

5 

192    6 

0 

38    6    0 

19    9 

0 

39 

6 

0 

6 

2^7    0 

0 

39    6    0 

20     6 

0 

40 

0 

0 

7 

280    0 

0 

40    0    0 

20     0 

0 

40 

0 

0 

8 

320    0 

0 

^   A 

40    0    0 

19    8 

3 

^i 

4 

6 

9 

354    4 

6 

39    4    6 
38    2    6 

19    I 

3 

3! 

a 

6 

xo 

382    I 

0 

18    i 

0 

36 

2 

6 

XX 

397  «o 

0 

• 

36    20 

i«    S 

9 

H 

7 

6 

12 

39X    6 

0 

3a    7    6 

13      2 

3 

26 

4 

6 

»3 

% 

342  IP 

6 

. 

26    4    6 

8    4 

6 

4 

16 

9 

o((3X»j)r-4JxJ: 

="4    J 

6 

Of. 

846 

242    5    3      484  10    6 


3347    o    6 


469  10    6 


Hence  the  distance  of  the  centre  of  gravity  of  double  the  plane  SemG  from  its  first  ordinate  8 e  is  ±: 
434^     o    6 


3347.04  - 
_^-  ^xio    o    4=  ,^ '  oZ  X  10.03=  .  .  .  ^ 

469  10     6  469.87 

Distance  of  this  ordinate,  from  the  afit  side  of  the  post  - 

Hence  the  distance  of  the  centre  of  gravity  ef  this  plane  from  the  aft  side  of  the  post  is 

Distance  of  the  centre  of  grayity  of  double  the  trapezium  AK  e  8,  from  its  ordinate  AR 
Distance  of  this  ordinate  from  the  a(^  side  of  the  post  .  .  . 

JDistance  of  the  centre  of  gravity  of  this  trapezium  from  the  aft  eide  of  the  post 

Distance  otthe  centre  of  gravity  of  the  foremost  trapezium  from  its  ordinate  Gm 
Distance  of  this  ordinate  &om.the  aft  side  of  the  post  -  • 

^tsti^ce  of  the  centre  of  gravity  of  this  trapezium  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  section  of  the  post  from  the  aft  side  of  the  post 
(jpistmice  of  the  centre  of  gravity  of  the  section  of  the  stem  £rom  the  afl  side  of  the  post 


71.44 
'3'5 

84.94 

8.03 
0.58 

8.61 
5.19 

/i3'78 

158.97 

0.29 
z69.7o 

The 


SOX 

Cuitt  ef 
Gmvlty. 
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.Centre  ff 
Gfairity. 


«H  I  P-B  U  I  L-D  I  N  G. 

The  areas  of  these  several  planes  will  be  found  to  be  as  follow  : 

47 1 2.7961  for  that  of  double  the  plane  SemG^  and  its  momentnm  471 2.7961  X  84.94= 
93.84       the  area  of  double  the  trapezium  AR  3  e  88,  and  its  momentum  9^.84  X  8.61= 
13 1. 1         for  the  area  of  foremost  trapezium,  and  its  momentum  131.1  X  150.97s 
0.77       the  area  of  the  section  of  the  post,  and  its  momentum  0.77  X  0.29= 
0.77       the  area  of  the  section  of  the  stem,  and  its  momentum  0.77  X  169.76= 

4939.2761    Sum  .  -  -  -  . 


.Centre  of 
Gravily. 


400304. 9DO7 

807.9624 

20840.5^7 

0.2233 

130.7152 

422084.7706 


Kow^ ^'''  ^=s  8c.4C,  the  distance  of  the  centre  of  ffravitT  of  the  whole  section  from  the  aft  side  of 

4939.2716       ■^*»^' 

;tbepost 

IV.  Determination  of  the  Centre  (f  Gravity  of  the  Fourth  Horizontal  Section^ 

Distance  of  the  centre  of  gravity  of  double  the  plane  8  J/G  from  its  first  ordinate  8  <f. 


Qrdinates. 

Double  Ord. 

I.  Factors. 

I.  Products. 

3.  Fact. 

2.  Producta. 

Feet.  In. 

Pts. 

Feet.  Is. 

Pta 

Feet  In. 

Pti. 

Feet.  In.  Pti. 

3     3 

6 

6    7 

0 

pf 

I     I 

2 

Qi 

3 

3    6 

7    9 

0 

ij    <5 

0 

I 

»5    6 

0 

15 

6    0 

XI    II 

0 

23  10 

0 

a 

47     8 

0 

23 

10    0 

J4    8 

9 

29    5 

6 

3 

88    4 

6 

29 

J    6 

16    3 

0 

3a    6. 

0 

4 

130    0 

0 

3a 

6    0 

^l    4 

9 

34    9 

6 

5 

»73  " 

5 

34 

9    6 

x8     I 

9 

36    3 

6 

6 

217    9 

0 

36 

3    6 

18    5 

0 

36  10 

0 

7 

357  10 

0 

36 

10    0 

18    3 

0 

36    6 

0 

8 

-392    0 

0 

36 

6    0 

17  10 

9 

35    9 

6 

9 

3*a    I 

6 

3£ 

9    6 

17    2 

6 

34    5 

0 

le 

340.  'o 

0 

34 

1    ; 

15  10 

3 

3^    8 

6 

II 

' 

348    9 

6 

3» 

'3    ^ 

0 

37    0 

0 

i« 

324    0 

0 

37 

0    0 

9    7 

6 

»9    3 

0 

0 

JJ 

•4)x* 

2JO      3 

0 

19 

3    0 

5    4 

9 
6 

10    9 
4"    3 

3X15)- 

1 

73    8 

II 

0* 

5 

4    9 

205    7 

3883  II 

0 

402 

6    9 

llenoe  the   distance  ^f  ihe  centre  of  gravity  of  double   the  plane  8<//G   from   its  first  ordinate  8</  ie 

71.85 


2883  II     o  ^  2883.916 

= ~? XIO      O      4= :2J'x  10.03= 

402    69  ^      402*56  ^       ^ 


Distance  of  this  ordinate  from  the  aft  side  of  the  pest  .  *  • 

Distance  of  the  centre  of  gravity  of  the  plane  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  double  the  trapezium  Alt  d  8  from  .its  ordinate  AR 
Distancf  of  this  ordinate  from  the  aft  side  of  the  post  .  •  • 

^Distance  of  the  centre  of  gravity  of  the  trapezium  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  foremost  trapezium  from  its  ordinate  O  / 
Distance  of  this  ordinate  from  aft  side  of  the  post  .  »  • 

Distance  of  the  centre  of  gravity  of  the  tnipezium  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  section  of  the  post  from  its  aft  side 

distance  of  the  centre  of  gravity  of  the  section  of  die  stem  from  the  aft  side  of  the  poet 


7.89 

0.58 

8.47 

4.83 
» 53-78 


^p« 


158.61 

0.29 
^69.76 


The 


Centre  of 


SHI  F-B  U  I  L  D  I  N  a. 

1%e  areas  of  tBese  several  planes  being  calcolatedi  will  be  as  follow : 

4037.67l$Sf  for  that  of  double  the  plane  81//G,  and  its  momentum  4037.6768x85.35= 
51.12      the  area  of  double  the  trapezium  AR  dS^  and  its  momentum  51.12x8.47=5- 
79.16      the  area  of  the  foremost  trapezium,  and  its  momentum  79.16  X  158.6129 
0.77'      the  area  of  the  section  of  the  post,  and  its  momentum  0.77  X  0.29=3 
0.77      the  area  of  the  section  of  the  stem,  and  its  momentum  0.77  X  169.76=: 

41694968     Sum  -  -  -  •  -  -• 


303 

Centre  of 
GgwHtj, 


34461 5.7149 
432.9804 

0.2233 
^30'7'5a 

357735-^7* 


Then  ^   ^^    — -^  ^85.80,  the  distance  of  the  fourtlr  horizontal  section  fron»  the  aft  side  of  the  8tern-poet« 

4169.4968  J       »  r 

I 

V.  Determnaitbn  of  the  Centre  of  GraO^oftke  Fifih  Horiaumiai  Sectum, 
Distance  of  the  centre  of  grayity  of  double  the  plane  %ckG  from  its  first  ordinate  8  c. 


Ordinates 

Doable  Otd. 

I.  Facto] 

rs. 

t.  Products. 

2.  Fact 

a.  Pradiictc 

Feet.  In.  I^ 

Feet. 

Im  L. 

Ftet  lu.   JL 

Feet.- In.  I. 

190 

3 

6    0 

oj 

0 

7    0 

05 

I 

9    0 

460 

9 

0    0 

I 

9 

0    0 

9 

0    0 

8     3  '  0 

16 

6    0 

2 

33 

0    0 

^       w 

16 

6    0 

II     8     3 

33 

i    ^ 

3 

70 

I    6 

23 

1    f 

13  ^0     3 

27 

8    6- 

4 

ZIO 

10    0 

27 

8    6 

^530 

30 

6    0 

5 

152 

6    0 

30 

6    0- 

16     0    3 

3» 

0    6 

6 

192 

.3    0 

3a 

0    6 

16     5     0 

3a 

10    0 

I 

229 

10    0 

3* 

xo    0 

16     3     0 

3a 

6    a 

260 

0    0 

3* 

6    0 

15     9     0 

31 

6    0 

9 

283 

6    0 

31 

6    0 

14  10     0 

29 

8    0 

10 

296 

8    0 

«9 

8    0 

22  10     3 

35 

8    6 

II 

282 

9    6 

aj 

8    6 

9    8    9 

»9 

5    6 

12 

233 

0  0  - 

19 

5    <J 

616 

12 

3    0 

13 

^ 

^59 

3  0 

s 

13 

3    » 

330 

6 

333 

6    o(( 
0    7 

C3Xi5)-4) 

Xi    44 

^358 

i  0 

oi 

3 

3    0 

166    6    3 

3»8 

0    6 

Hence  the  dutance  of  the  centre  of  gra^ty  of  doable  the  plane  SckG  from  its  first  ordinate  is     ^^^>   ^ — ^ 

^       "^  '  ,  328    o    6 


Distance  of  this  ordinate  from  the  aft  side  of  the  post  -  -  - 

Distance  of  the  centre  of  gravity  of  the  plane  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  double  the  trapezium  AR  c  8  from  its  ordinate  AR 
Distance  of  this  ordinate  Trom  the  aft  side  of  post  ... 

Distance  of  centre  of  gravity  of  trapezium  from  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  foremost  trapezium  firom  its  ordinate  G  Ak 
Distance  of  this  ordinate  from  the  aft  side  of  post  .  .  - 

Distance  of  the  centre  of  gravity  of  the  foremost  trapezium  from- the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  section  of  the  post  from  the  aft  side  of  post 
Distance  of  the  centre  of  ^avity  of  the  section  of  the  stem  from  the  aft  side  of  post 


72.1a 


85.60 

7.42 
0.58 

8*oo 

4.22 
^53'y8 

158.00 

0.29 
269.76 


l&s^ 
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S  HIP-B  U  I  L  D  IN  G. 

The  areas  of  these  several  planes  being  ealcnlated,  will  be  as  follow : 

3290.2412  for  the  area  of  double  the  plane  S  ck  G^  and  its  momentum  3290.241 2  X  85.6SS 
3  r.2x      the  area  of  double  the  trapezium  AR  c  8,  and  its  momentum  31*21  X  8=; 
42.43  .    the  area  of  the  foremost  trapezium,  and  its  momentum  42*43  X  158=1  ^ 

0.77      the  area  of  the  section  of  the  post,  and  its  momentum  0.77  X  0.29s 
0.77      the  area  of  the  section  of  the  stem»  and  its  momentnm  0.77  X  169.76s; 

336542x2    Sum  -  -  -  - 


CsBlftiC 
GfaTity. 


281644.6467 
249.68 
6703.94 
0.2233 
130.7152 

288729.2052 


}fow        \^  =r8 5.79,  the  distance  of  the  centre  of  mivity  of  the  whole  section  from.the  aft  side  of  the 

3365.4212      ^  '^'  ^        ^ 


stem* 


VI.  Determinatton  of  the  Centre  of  Gravity  of  the  Sixth  Horizontal  Section, 
Distance  of  the  centre  of  gravity  of  doable  the  plane  9  b$0  from  its  first  ordinate  8  i. 


Ordinates. 

Double  Ord. 

z.  Factors, 

z.  Products* 

2.  Fact 

2.  Products. 

Feel.  In. 

1*. 

Feet. 

In.  I<. 

Feet  In. 

L. 

Feet.  In.   L. 

I      0 

0 

2 

0     0 

oi 

0 

4 

0 

of 

Z 

0    0 

a    5 

0 

1 

10     0 

I 

4 

xo 

0 

4 

xo    0 

4    5 

0 

10     0 

2 

17 

8 

0 

8 

ZO     0 

7    3 

6 

14 

7    0 

3 

13 

9 

0 

14 

7    0 

ZO      X 

9 

20 

3    6 

4 

8x 

2 

0 

20 

»    ^ 

X2      Z 

3 

24 

a    6 

5 

Z2I 

0 

6 

24 

2    6 

13    3 

0 

26 

6    0 

6 

159 

0 

0 

26 

6    0 

^3    9 

9 

27 

1    6 

7 

«93 

4 

6 

27 

7    6 

12     8 

0 

0 

27 

»    0 
4    0 

8 
9 

217 
228 

4 

0 

0 
0 

27 

2    0 
4    0 

xo    6 

6 

21 

t     0 

ZO 

210 

xo 

0 

2X 

z    0 

7    I 

0 

14 

a    0 

zz 

^5S 

10 

0 

X 

M 

2    0 

4    7 

3 

9 

1    6 

Z2 

zio 

6 

0 

9 

2     6 

a  10 

6 

J 

9    0 

M 

^3 

74 

9 

0 

5 

9    0 

X    6 

9 

3 

I    6  X 

{' 

[3XZ5)— . 

♦)XJ     21 

4 

3 

ol 

z 

6    9 

Z17    4    3        234    8    6 


1639    9    3 


232    z    9 


Hence  the  distance  of  the  centre  of  gravity  of  double  the  plane   8  &  «  G  £com  its  first  oidinale  8  i  is 

•  •  •  70*84 

Z3.50 

Hence  the  distance  of  the  centre  of  gravity  of  the  plane  from  the  aft  side  of  the  post  is  •  - 


1630     9     3    ,  1639.77    ^ 

2Z— Z— 2  X  xo    o     4= — ^^^-i^  X  10.03  = 

232     I     3  ^        232.24  ^  ^ 

.Distance  of  this  ordinate  from  aft  side  of  post 


Distance  of  the  centre  of  gravity  of  the  trapezium  AB  b  8  from  its  ordinate  AR 
Distance  of  this  ordinate  from  the  aft  side  of  the  post  ... 

Distance  of  the  centre  of  gravity  of  the  trapezium  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  foremost  trapezium  from  the  ordinate  Ci 
Distance  of  this  ordinate  from  the  aft  side  of  post  •  «>  - 

Distance  of  the  centre  of  gravity  of  this  trapezium  from  the  aft  side  of  the  post 

Distance  of  the  centre  of  gravity  of  the  section  of  the  post  from  its  aft  side 

Distance  of  the  centre  of  gravity  of  the  section  of  the  stem  from  the  aft  sid^  of  the  post 

Th6  areas  of  these  planes  will  be  found  to  be  as  follow : 

^38.3642  for  that  of  double  Che  plane  8  biG^  and  its  momentum  2328*3642  4-  84.34  s= 
21.52      for  the  area  of  double  the  trapezium  AR  b  8,  and  its  momentum  21.52  X  746  ; 
Z5.04      the  area  of  the  focemoet  trapezium^  and  its  nomentum  Z5.04  X  Z56.7  sn 
oJjj      the  area  of  tiie  sectson  of  the  poet,  and  its  meoentum  0.77  X  0.29  s 
0.77      the  area  of  the  section  of  the  stem,  and  its  momentum  0.77  X  X69.76  s 


84-34 

6.88 
0.58 


■■nNi 


2366.4642    Sum 


7.46 
2.92 

X  56, 70 

0.29 
X69.70 


196374.2366 

X  60.5392 

2di^7<SSo 

0.2233 

-    130.7x52 

1990^^-4823 

Now 


SHIP- BUILDING. 


c?nTitj.         ^^^  '       <V^~^^^4'^»  ^''®  disUnc©  of  the  centre  of  gravity  of  the  whole  from  the  aft  side  of  tbe  post. 


VII.  Determination  of  the  Centre  of  Gravity  of  the  Seventh  HorisMntai  Section, 
Distance  of  the  centre  of  gravity  of  donhle  the  plane  S  ahG  from  Its  first  ordinate  8  a. 


Ordinates. 

Double  Ord. 

I.  Factors. 

I.  Prodi 

lets. 

2.  Fact. 

2.  Prodacts. 

F«ct.  In.  Lin* 

Feet  In. 

Lin. 

Feet.  In. 

Lin. 

Feet  In.  Lin. 

080 

I 

4 

0 

0* 

0     2 

8 

0; 

0 

8    0 

I     I    6 

2 

3 

0 

I 

a    3 

0 

2 

3    0 

2     7    t{ 

3 

3 

0 

a 

6     6 

0 

3 

3    0 

I  10    g 

3 

9 

6 

3 

II      4 

6 

3 

9    6 

213 

4 

2 

6 

4 

16   10 

0 

4 

2    6 

a    I    0 

4 

2 

0 

5 

20  10 

0 

4 

2    0 

I  10    9 

2 

9 

6 

6 

22      9 

0 

3 

9    6 

180 

3 

4 

0 

I 

23      4 

0 

3 

4    0 

I     I    0 

2 

2 

0 

17    4 

0 

2 

a    0 

090 

6 

0 

9 

13    6 

0 

6    0 

080 

4 

0 

10 

^3   4 

0 

4    0 

080 

4 

0 

II 

14    8 

0 

4    0 

080 

4 

0 

la 

16    0 

0 

4    0 

080 

4 

0 

^3 

^ 

17    4 

0 

4    0 

080 

I 

4 

o(, 

[3XIJ)— 

4)xf 

■ 

9    I- 

4 

oi 

0 

8    0 

18      2 


36    5    6 


205    4    6 


Hence  the  distance  of  the  centre  of  gravity  of  double 

this  plane  from  its  first  ordinate  is —  -X  ^o  o  4 

^  35  *  6 

525:37^,0^.8  .  .  58.65 

The  distance  of  this  ordinate  from  aft  side  of 

p08t=S  ...  .  13.JO 

Hence  the  distance  of  the  centre  of  gravity  of 

tliis  plane  from  the  aft  side  of  the  post  is  72.15 

Distance  of  the  centre  of  gravity  of  double  the 

rectangle  AR  a  8  from  its  ordinate  AR  6.45 

Dis^nce  of  this  ordinate  from  the  aft  side  of 

the  post  -  •  .  0.58 

Distance  of  the  centre  of  gravity  of  this  rect- 
angle from  the  aft  side  of  the  post  -  7.03 

Distance  of  the  centre  of  gravity  of  the  fore- 
most rectangle  from  its  ordinate  7'  7  ^  7'  1*25 

Distance  of  this  ordinate  from  the  aft  side  of 

the  post  -  -  -  1 53-78 

Distance  of  the  centre  of  gravity  of  this  rect- 
angle from  the  aft  side  of  the  post  -         '55*^3 

Distance  «f  the  centre  of  gravity  of  the  sec- 
tion of  the  postirom  its  aft  side  -  0.29 

Distance  of  the  centre  of  gravity  of  the  sec- 
tion of  the  stem  from  the  aft  side  of  the 
post  -  -  -  -  169.76 

Now,  the  areas  of  these  several  plans  being  calculat- 
ed will  be  as  follows. 


35 


352.2536,  the  area  of  double  the   plan 
8aAGy  and  its  momentum 

352-2536x72.15= 
17.1570,  the  area  of  double  the  rectan- 
gle A  R  a  8,  and  its  mo- 
mentum i7.i570X7«03= 
3.3250,  the  area  of  the  foremost  rect- 
angle, and  its   momantum 

3.3250x155-03=7 
0.77,       the  area  of  the  section  of  the 

post,    and    its    momentum 

0.77x0.29= 

o«77,       the  area  of  the  section  of  the 

stem    and    its    momentum 

0.77x166.76= 


25415    9  2 


120.6137 


5i5'4747 


0.2233 


^30-7M2 


374-2756 


Sum         26182.1242 


Then  ^^ — >=6o.95,    the    distance    of    the 

374-2756      ^^^'       .      .  ^   ., 

centre  of  gravity  ot  the  whole  section  from  the  aft  side 

of  the  post. 

VII.  determination  of  the  Centre  of  Gravity  of  the 

Eighth  Plane. 

This  plane  is  equal  in  length  to  the  seventh  horizon- 
tal plane,  and  its  breadth  is  equal  to  that  of  the  keel. 
The  distance  between  the  seventh  and  eighth  planes  is 
three  feet,  but  which  is  here  t^ken  equal  to  2  feet  iif 
inches. 
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<i\ 


\S>&v 


.*«:^^(:^ 


j?c<S 


B  H  I  P-B  U 


Ccntfe  qf  Distance  between  the  aft  side  of  the  post  and 
,  CJmvity-       tlH»  fiind  Qndiiutft  -  n         -.-  13,5 

^         Fourteen  intervals  between  the  fifteen  ordi- 

nates,  each  interval  being  10.03  ^^^^  140.42 

Distance  of  the  last  ordiqate  frpm  the  fore  fqpC  2. Z 


Hence  the  length  of  the  eighth  plane  is 
Which  multipilfd  ky  ^kff  h|i«.dth 


156.12 
IJ3 


The  product  is  %k^  SJH  9(  this  pWaf  ^8. 

The  difitance  of  its  centre  pf  gravity  froio  the 
aft  side  of  th$s  p98t,  being  equ%l  to  bn\t  iU 
length,  is  -  -  •  78.06 

The  centres  tf  gravity  of  these  eight  planes  being 
found,  the  distaoce  of  the  centre  of  gravity  of  ihe  bot- 
tom of  the  ship  fron  tUe  aft  side  of  the  post,  and  also 
its  altitude,  may  from  thence  be  easily  detevsniaed. 

From  the  priici||les  already  explained,  the  diataiicc  of 
the  centre  of  gravity  of  the  bottoin  from  the  aft  side  of 
the  post,  is  equal  ta  the  sum  of  the  motoiel^tums  of  an 
infinite  number  of  horizontal  planes,  divided  by  the  sum 
of  these  planes,  or,  wliich  is  the  same,  by  ti>o  solidity 
of  the  bottom.  As^  however,  we  have  no  move  than 
«ight  planes,  we  mqst  therefore  conceive  their  ooomen- 
turns  as  the  ordinates  of  a  curve^  whose  diiitanees  may 
be  the  same  as  that  of  the  horizqntal  planes.  Now  tbQ 
sura  of  these  ordinates  minus  half  the  tium  of  the  extreme 
ordi nates  being  nmhiplied  by  their  distaiM*,  ffives  the 
furface  of  the  oiirvs  ^  of  which  any  ortfnate  viihatever 
represents  the  momentum  of  the  horizontal  plane  at  the 
eame  altitude  as  thesA  ordiaales  )  aid  the  whoje  sarfaca 
will  represent  the  SUMS  of  the  Kamenliiais  of  all  the  ho- 
«lzfDt%l  ytaoes. 
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Now i\.       =84.63,  the  distance  of  the  centre 

^f  23898.27        ^    ^ 

.  gravity  of  the  bo^Pia  of  t)i»  ship  Ccpm  the  aft  sUb  of 
^he  post. 

•  The  height  of  the  oantve  af  gvavity  of  the  bottom 
above  tlie  lower  edge  of  the  keel  may  be  determined  by 
the  same  principles.     Thus, 

To  one-sixtb  of  the  lowermost  horizontal  section  add 
the  product  of  one-sixth  of  the  uppermost  section  by 
three  times  the  number  of  sections  minus  four  the  se- 
cond section  in  ascending,  twice  the  third,  three  times 
IJm  fnwth,  &c.  'f  aid  tQ  half  th«  sum  of  the  extreme 
flanes  add  all  the  interiMdiaAe  oaes*  Now  the  first  of 
thssa  sumSf  mttlti|»li«d  by  th^  distance  betweMi  the  plaares 
f I  8e«tioi|j5,  and  dividi^d  by  the  second  sum,  gives  tha 
altitude  of  the  centre  of  gravity  of  the  bottom  of  tha 
ship  above  the  lower  edge  of  the  keel  as  required. 
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Now  ^  '^o^f  ^   X  2t95=: iS^iSS^  thf  height  of  tha 

centre  of  gravity  of  tlic  bottom  of  the  ship  above  tha 
lower  edge  of  the  keel, 

*  We  have  now  found  the  distance  of  the  centre  of  gra- 
vity of  the  bottom  of  the  ship  from  the  aft  side  of  the 
post,  and  its  altitude  above  the  lower  edge  of  the  keel. 
Hence  the  ship  being  supposed  in  an  upright  position, 
this  centre  of  gravity  will  necessarily  be  in  the  vertical 
longitudinal  section  which  divides  the  ship  into  two  eqoal 
and  similar  parts  ;  the  position  of  this  centre  is  therefore 
determined. 

It  now  remains  to  find  the  height  of  the  metacenter 
%bove  tha  eentre  of  gravity  ^  the  expreaaion  for  this  aiti- 

tude,  as  found  i»  Chap.  III.  is^  -y^   ■  )  which  we  shall 

now  apply  to  determine  the  metacenter  of  the  ship  of 
74  guQs,  whose  Qeatre  of  gravity  we  have  already  foaad. 
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Ccftlie  of  Produtt  -  -  - 

GfAvity.   Half  the  eobe  of  the  after- 
most ordinate  *  32. 
Half  the  cube  of  the  thicks 

ikeMs  of  the  stem  -  0.14 

Sam  *  -  32*^4 

Distance  between  the  ordinates  3.0 

Product  * 
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The  solidity  of  the  bottom  is  252^^  tonsss 7001 8.67 
cubic  feet:  hence ■3^-^^=^^'^   ''     rsii.07  feet,  the 

V        7^^'*'*^7 
altitude  of  the  metacenter  above  tho  centre  of  gr^tity 

of  the  bottom  of  the  ship. 


APPENDIX. 

Wii£N  a  ship  is  built,  she  must  be  fitted  With  mslsts, 
yards,  sails,  ropes,  and  blocks,  or  in  other  words,  she 
must  be  rigged  before  she  can  go  to  sea.  To  complete 
this  article,  it  may  therefore  be  thought  necessary  to 
treat  of  the  att  of  rigging  vessels  ;  but  we  have  else- 
where (see  MAST^Riggingy  RofE-MAKiNG,  and  Sail) 
shown  how  the  several  parts  of  a  ship^s  rigging  are 
made4  and  the  art  of  putting  them  properly  together, 
so  a«  to  mnke  the  ship  best  ansvrer  the  purpose  for  which 
she  is  intended,  depends  upon  a  just  knowledge  of  the 
impulse  and  resistance  of  fluids,  and  of  the  iheort  and 
practice  of  seamanship.  See  RssisTAycB  of  iFlutds 
and  SsAMAffSHir).  Nothing,  therefore,  of  the  subject 
is  left  to  Us  here,  except  we  were  to  state  in  few  words 
the  progressive  method  of  rigging  ships;  but  there  is  no 
one  nndeviating  mode  which  is  pursued,  as  the  nature  of 
the  operation  is  such  that  all  the  pai*ts  of  it  may  be  ad- 
vancing at  the  same  lime.  We  shall  therefore  take  our 
leave  of  ships  and  ship»^bitihUng  with  a  few  general  ob- 
servations on  sail- makings  and  refer  our  readers  for  far- 
ther infermatton  to  the  very  elegant  work  on  the  Ek' 
merits  and  Practice  0/ Rigging  and  Seamanship  in  two 
volumes  quarto. 

Safis  Hfe  made  of  canvas,  of  different  textures,  and  are 
extended  00  or  between  the  masts,  to  receive  the  wind 
that  forces  the  vessel  through  the  water.  They  are 
quadrilateral  or  triangular,  as  has  been  elsewhere  de- 
scribed, and  are  cut  out  of  the  canvas  cloth  by  cloth. 
The  width  is  governed  bv  the  length  of  the  yard,  gaff, 
boom,  or  stay ;  the  depth  by  tlie  height  of  the  mast. 


In  the  valuable  worit  to  which  we  hftvc  joSl  referred,  Append 
the  following  directions  are  given  for  cutting  sails.  <■  y  ..i.  * 
"  The  width  and  depth  being  given,  find  the  number 
of  cloths  the  width  requires,  allowing  for  seams,  tabling 
on  the  leeches,  and  slack  cloth  }  and,  in  the  depth,  al- 
low for  tabling  on  the  head  and  foot.  For  sails  cut 
Afnare  on  the  head  and  foot,  with  gores  only  on  the 
leeches,  as  some  topsails,  8cc.  the  cloths  on  the  head, 
between  the  leeches,  are  cot  square  to  the  depth  *,  and 
the  gores  on  the  leeches  are  found  by  dividing  the  depth 
of  the  sail  by  the  number  of  cloths  gored,  which  frxres 
the  length  of  each  gore.  I1te  gore  is  set  down  ftom  a 
oqnare  with  the  opposite  selvage ;  and  the  canvas  being 
cot  diagonmlly,  the  longest  gored  side  of  oOe  cloth 
makes  the  shortest  side  of  the  next ;  consequently,  tlie 
lirSt  gore  being  known,  the  rest  are  cut  by  it.  in  th^ 
leeches  of  topsails  cot  hollow,  the  uppei*  gores  are  long- 
er than  the  lower  Ones }  and  in  sails  tut  with  a  roach 
leech,  the  lower  gores  are  longer  th^n  the  upper  ones* 
This  must  be  regulated  by  judgrAenf,  and  care  taken 
thiit  the  whole  of  the  gores  do  not  exceed  the  depth  of 
the  leech.  Or,  by  drawing  on  paper  the  gored  side  of 
the  sail,  and  delineating  the  breadth  of  every  cloth  by 
a  convenient  scale  of  equal  parts  of  an  inch  to  a  foot, 
the  length  of  every  gore  may  be  fomnd  with  p^cision. 
Sails,  gored  trith  a  sweep  on  the  head  ot  Ihe  fi)6t^  Or 
on  both,  have  the  depth  of  tbeir  gOres  nmtked  on  the 
seltnge,  from  the  sqnare  of  the  given  depth  on  eiicb 
cloth,  and  are  cut  as  above  $  the  longest  seltage  of  ont^ 
serving  to  measure  the  shortest  selvage  of  the  next,  be« 
ginning  with  the  first  gored  eloth  next  the  middle  in 
some  sails,  and  the  first  doth  next  to  the  Mast  leech  in 
others,  for  those  gores  that  are  irregular  no  striotrol^ 
can  be  given ;  they  c^tn  only  be  determined  by  the  judge* 
ment  of  the  sail-maker,  or  by  a  drawing. 

**  In  the  royal  navy,   tnittn  topsails  are  cut  if ith  Eltmenia 
three  quarters  of  a  yard  hollow  in  the  foot  5  but,  in  the  J^  ^J^' 
merchant  service,  top  and  topgallant  sails  are  cut  with  ^u'm 
more  or  less  hollow  in  the  foot.     Flying  jibs  are  cut  and  Sea- 
with  a  roach  curve  on  Che  stay,  atnd  a  three-inch  gore  mf?7vAtp, 
in  each  cloth,  shortening  from  the  tack  to  the  clue.'*^^*'^' P'- 
liOWer  studding-sails  are  cot  with  square  leeche?,  and 
topmast  and  topgalUnt-mast  studding  sails  with  goring 
leeches.  9 

•*  The  length  of  rttf  and  middle  bands  is  governed  by 
the  width  of  the  sail  at  their  respective  places^  the  leech- 
linings,  buntline-cloths,  fop^linings^  mast-cloths,  and  cor- 
ner-pieces, are  cut  agreeably  to  the  depth  of  the  sail  ^ 
each  cloth  and  every  article  should  be  properly  marked 
with  charcoal,  to  prevent  confusion  or  mistake.  Sails 
that  have.bonnets  are  cut  out  the  Whole  depth  of  the 
Sari  and  bonnet  rticluded,  allowing  enough  for  the  ta- 
bHngs  on  the  foot  of  the  sail  and  head  and  foot  of  the 
bonnet.  The  bonnet  is  cut  off  after  the  sail  is  seWed  to^ 
gether.  ff  a  drabler  is  required,  it  is  arllowed  for  in  the 
cutting  out  the  same  ta  the  bonnet. 

When  the  cloth  is  thus  properly  cut,  the  different 
pieces  are  to  be  joined  toget  her  in  the  form  of  a  sail  ^ 
and  for  doing  this  properly  we  h^ivt  the  following  di- 
rections in  the  work  airea<ly  quoted.  *'  Sails  huvc  a 
double  flat  seam,  and  should  be  sewed  with  the  best 
English  made  twine  of  three  threads,  spun  360  fHthonis 
to  the  pound,  and  have  Ironi  one  hundred  and  eight  to 
One  hundred  and  sixtceir  stitches  in  every  yacd  in  length. 
The  twine  for  larvae  ^;\\W,  \\\\V«  vji^t\\i».N\^  \>\^^v?wv\ 
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Appendix.  ^'  hand,  with  genuine  bees  wax,  mixed  with  one  sixth 
part  of  clear  turpentine  ;  and,  for  small  sails,  in  a  mix- 
ture made  with  bee  swax  4  lb.  hogs  lard  5  lb.  and 
dear  turpentine  i  lb.  In  the  merchant  service,  the  twine 
is  dipped  in  tar  (l),  softened  with  a  proper  proportion 
afoil. 

'^  It  is  the  erroneous  practice  of  some  sail  makers 
not  to  sew  the  seams  any  farther  than  where  the  edge 
is  creased  down  for  the  tabling  ^  but  all  sails  should 
be  sewed  quite  home  to  the  end,  and,  when  finished, 
stiould  be  well  rubbed  down  with  a  rubber.  In  the 
merdiant  service  seams  arc  sometimes  made  broader  at 
the  foot  than  at  the  head,  being  stronger.  Broad 
seems  are  not  allowed  to  be  made  on  courses,  in  the 
royal  navy,  but  goring  leeches  are  adopted  iu  lieu  of 
them.  Boom-mainsails  and  the  saiU  of  sloops  generally 
have  the  seams  broader  at  the  foot  than  at  the  head. 
The  seams  of  courses  and  topsails  are  stuck  or  stitched 
up,  in  the  middle  of  the  seams,  along  the  whole  length, 
with  double  seaming  twine  ^  and  have  from  68  to  72 
stitches  in  a  yard.  In  the  merchant  service  it  is  common 
to  stick  the  seams  with  two  r«ws  of  stitches,  when  the 
..sail  13  half  worn,  as  they  will  then  last  till  the  sail  is 

worn  out. 

'*  The  breadth  of  the  seams  of  courses,  topsails,  and 
other  sails,  ic  the  royal  navy,  to  be  as  follow,  viz.  cour- 
ses and  topsails,  for  50  gun  ships  and  upwards,  one  inch 
and  a  half,  and  for  44  gun  ships  and  under,  one  inch 
and  a  quarter,  at  head  and  foot)  all  other  sails,  one  inch 
at  head  and  foot. 

''  The  tablings  of  all  sails  are  to  be  of  a  proportion- 
Able  breadth  to  the  size  of  the  sail,  and  sewed  at  the 
edge,  with  68  to  72  stitches  in  a  yard.  Those  for  the 
Leads  of  main  and  fore  courses  to  be  four  to  six  inches 
wide  9  for  sprit  courses  and  mizens,  drivers,  and  other 
boom  sails,  3  to  4  inches  wide  ^  for  topsails,  3  inches  to 
4  inches  and  a  half;  topgallant  and  sprit  topsails,  3 
inches  'y  royal  sails,  2  inches  and  a  half;  jib  and  other 
staysails,  3  inches  to  4  inches  and  a  half,  on  the  stay  or 
hoist ;  and  for  studding  sails,  3  inches  to  4  inches  on  the 
head.  Tablings  on  the  foot  and  leeches  of  main  and 
fore  courses  to  be  3  inches  to  5  inches  broad ;  sprit 
course  and  topsails,  3  inches  ;  topgallant  and  sprit  top- 
sails, 2  inches  and  a  half;  royals,  2  inches;  fore  leeches 
of  mizen,  driver,  and  other  boomsails,  3  inches  and  a  half 
to  4  ijicbes  ;  after  leech,  3  inches;  and  on  the  foot  2  or 
3  inches.  Tablings  on  the  after  leech  of  jibs  and  other 
fttay^aiis  to  be  from  2  to  3  inches  broad ;  and,  on  the 
foot,  2  to  2  inches  and  a  half:  on  studding  sail  leeches 
one  inch  and  a  half  to  two  inches  and  a  half;  and  on  the 
foot,  from  one  to  two  incht;s. . 

**  Main  and  fore  courses  are  lined  on  the  leeches, 
•from  clue  to  earing,  with  one  cloth  seamed  on  and  stuck 
or  stitched  in  the  middle,  and  have  a  middle  band  half 
way  l>etween  the  lower  reef  band  and  the  foot,  also  four 
buntline  cloths,  at  equal  distances  between  the  leeches, 
the  upper  ends  of  which  are  carried  under  the  middle 
band,  that  the  lower  side  of  the  band  may  be  tabled  up- 
on or  sewed  over  the  end  of  the  buntline  pieces.  They 
have  likewise  two  reef  bands  ;  each  in  breadth  one  third 
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of  the  breadth  of  the  canvas  ;  the  upper  one  is  one  sixth  App?ndiK 
of  the  depth  of  the  sail  from  the  head,  and  the  lower 
band  is  at  the  same  distance  from  flie  npper  one ;  tbe 
ends  go  four  inches  under  tlie  leech  linings,  which  ars 
seamed  over  the  reef  bands.  All  linings  are  seamed  on^ 
and  are  stuck  with  68  to  72  stitches  in  a  yard. 

*'  Main,  fore,  and  mizen  topsails  have  Irech  linings, 
mast  and  top  linings,  buntline  cloths,  middle  bands,  and 
reef  bands.  The  Iccch-linings  are  made  of  one  breadth 
of  cloth^  so  cut  and  sewed  as  to  be  half  a  cloth  broad 
at  tlie  head,  and  a  cloth  and  a  half  broad  at  the  foot; 
the  piece  cut  out  being  half  the  breadth  of  the  cloth  at 
one  end,  and  tapering  to  a  point  at  the  other.  Tlia 
middle  bands  are  put  on  half  way  between  tbe  lower 
reef  and  foot,  the  buntline  cloths  join  the  top-linings, 
and  the  buntline  cloths  and  top>l in ings  are  carried  up  to 
the  lower  side  of  the  middle  baud,  which  is  tabled  on 
them.  The  mast  lining  is  of  two  cloths,  and  extends 
from  the  foot  of  the  sail  to  the  lower  reef,  to  receive  the 
beat  or  chafe  of  the  mast.  The  middle  band  is  made  of 
one  breadth  of  canvas,  of  the  same  number  as  the  to|v- 
lining.  It  is  first  folded  and  rubbed  down,  to  make  a 
crease  at  one  third  of  the  breadth  ;  then  tabled  00  the 
selvage,  and  stuck  along  the  crease  ;  then  turned  down ^ 
and  tabled  and  stuck  through  both  the  double  and  single 
parts,  with  68  to  72  stitches  in  a  yard.  It  is  the  opi- 
nion of  many,  that  middle  bands  shonld  not  be  put  oa 
until  the  sail  is  half  worn. 

**  Main  and  fore  topsails  have  three  and  sometimes 
four  reef  bands  from  leech  to  leech,  over  the  leech  li- 
nings ;  the  upper  one  is  one  eighth  of  the  depth  of  tha 
sail  from  the  head,  and  they  are  the  same  distance  asun- 
der in  the  royal  navy,  but  more  in  the  merchant  service*. 
The  reef  bands  are  each  of  half  a  breadth  of  canvas  put 
on  double;  the  first  side  is  stuck  twice,  and  the  last  turn- 
ed over,  so  that  the  reef  holes  may  be  worked  upon  the 
double  part  of  the  baud,  which  is  also  stuck  with  68  to 
72  stitches  in  a  yard. 

"  The  top- lining  of  topsails  is  of  canvas,  N**  6  or  7.. 
The  other  linings  of  this,  and  all  tbe  linings  of  other 
sails,  should  be  of  tbe  same  quality  as  the  sails  to  which 
they  belong. 

"  Top-linings  and  mast  cloths  are  pot  on  the  rj^.side,. 
and  all  other  linings  on  the  foi*e-side,  of  sails.  Mizens 
are  lined  with  one  breadth  of  cloth  from  the  clue  live 
yards  up  the  leech,  and  have  a  reef  band  sewed  on,  in 
the  same  manner  as  on  other  sails,  at  one  fifth  the  depth 
of  the  sail  from  the  foot ;  they  have  also  a  nock-piece 
and  a  peek-piece,  one  cut  out  of  the  other,  so  that  each 
contains  one  yard.  Mizen  topsails  of  50  gnn  ships  and 
upwards  have  three  reefs,  the  upper  one  is  one  eighth 
of  the  depth  of  the  sail  from  the  head,  and  the  reefs  are 
at  the  same  distance  asunder.  Mizen  topsails  of  ships 
of  44  guns  and  under  have  two  reefs  one  seventh  part 
of  the  depth  of  the  sail  asunder,  the  upper  one  being  at 
the  same  distance  from  the  head.  Main  and  main  top 
studding  sails  have  each  one  reef,  at  one  eighth  of 
the  depth  of  the  sail  from  the  head.  Reef  bands 
should  not  be  put  on  until  the  sail  is  sewed  up,  a 
contrary  practice  being  very  erroneous.     Lower  stay- 

sails. 


(l)  The  dipping  of  the  twine  in  tar,  we  are  persuaded,  is  a  very  bad  practice,  for  the  reason  assigned  in  RoP^- 
Making.     See  thai  article,  N°  32;  , 
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Appeiidiv..  tails,  fore  top  and  main  top  stajsails,  and  flying  jibs, 
have  clue-pieces  two  yards  long.  Square  tack  staysails, 
have  half  a  breadth  of  cloth  at  the  fore  part,  with  a 
ciue-piece  containing  two  yaids,  and  a  peek-piece,  con* 
taiaing  one  yard. 

^  Sails  have  two  holes  in  each  cloth,  at  the  heads 
and  reefs  of  courses,  topsails,  and  other  square  sails  ^ 
one  hole  in  every  yard  in  the  stay  of  flying  jibs,  and 
we  in  every  three  quarters  of  a  yard  in  the  stays  of 
•quare  lack  and  other  staysails.  These  axe  made  by  an 
instrument  called  a  pes^ging  awl^  or  a  stabber,  and  are 
fenced  round  by  stitching  the  edge  to  a  small  grommet, 
made  with  log  or  other  line  \  when  finished,  they 
should  be  well  stretched  or  rounded  up  by  a  pricker  or 
a  marlin  spike.  Reef  and  head  holes  of  large  sails  have 
grommets  of  twelve- thread  line,  worked  round  with  18 
to  21  stitches ;  smaller  sails  have  grommets  of  nine- 
thread  line,  with  16  to  18  stitches,  or  as  many  as  shall 
cover  the  line,  and  smaller  holes  in  proportion.  The 
holes  for  marling  the  clues  of  sails  and  the  top-brims  of 
topsails  have  grommets  of  log-line,  and  should  have 
from  9  to  1 1  stitches ;  twelve  holes  are  worked  in  eaoh 
cioth.  JVIain  courses  have  marling  holes  from  the  clue 
to  the  lower  bow  line  cringle  up  the  leech,  and  from 
the  clue  to  the  first  buntline  cringle  on  the  foot.  Fore 
courses  have  marling  holc«  one-eightb  of  the  depth  of 
the  sail  up  the  leech,  and  from  the  clue  to  the  first 
buntline  cringle  at  the  foot.  Main  and  fore  topsails 
have  marling  holes  three  feet  each  way  from  the  clue 
and  at  the  top*brims.  Spritsails,  mizen  topsails,  lower 
staysails,  main  and  foi'e  top  staysails,  and  jibs,  have 
marling  holes  two  feet  each  way  from  the  clues.  All 
other  sails  are  sewed  home  to  the  does.  Marling  holes 
of  courses  are  at  three- fourths  of  the  depth  of  the  tab- 
lings  at  the  clues  from  the  rope,  and  those  of  topsails 
are  at  half  the  depth  of  the  tablings  at  the  clues  and 
tG|i  brim  from  the  rope.'^ 

The  rope,  which  is  sewed  on  the  edges  of  sails  to 
prevent  their  rending,  and  which  is  called  bolt-rope^ 
should  be  well  made  of  fine  yarn,  spun  from  tlie  best 
fiiga  rhine  hemp  well  topt,  and  sewed  on  with  good 
English  made  twine  of  three  threads,  spun  200  fathom 
to  the  pound ;  the  twine  in  the  royal  navy  is  dipped  in 
a  composition   made  with  bees-wax  4  lbs.  hogs  lard 
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5  lbs-  and  clear  turpentine  one  pound  \  and  in  .the  mer-  AppencKa. 
chant  service,  in  tar  softened  with  oil.  They  should, be 
stoved  in  a  stove  by  the  heat  of  a  flue,  and  not  in  a  ba- 
ker^s  oven  or  a  stove  tub  \  and  tarred  in  the  best  Stock- 
holm tar.  The  flexibility  of  them  should  be  always  con- 
sidered, in  taking  in  the  slack,  which  must  rest  on  the 
judgment  of  the  sailmaker. 

'*  Bolt  ropes  of  courses,  topsails,  and  all  other  sails, 
should  be  neatly  sewed  on  through  every  buntline  of  the 
rope  \  and^  to  avoid  stretching,  the  rope  must  be  kept 
tightly  twisted  while  sewing  on,  and  care  taken  that 
neither  too  much  nor  too  little  slack  is  taken  in  *,  they 
are  to  be  cross  stitched  at  tlie  leeches  every  twelve  inclies 
in  length }  at  every  seam,  and  in  the  middle  of  every 
cloth  at  the  foot,  with  three  cross-stitches :  four  cross- 
stitches  should  be  taken  at  all  beginnings  and  fastenings 
oiT^  the  first  stitch  given  twice  and  the  last  three  times. 
Small  sails  have  two  crossstitches  at  every  seam,  and  three 
at  every  fastening  oiF. 

^*  On  main  and  fore  courses  two  inches  slack  cloth 
should  be  allowed  in  the  head  and  foot,  and  one  inch  and 
a  half  in  the  leeches,  in  every  yard  in  length.  Topsails 
are  allowed  3  inches  slack  in  every  cloth  in  ^he  foot, 
one  inch  and  a  half  in  every  yard  in  the  leech,  and  two 
inches  in  every  cloth  left  open  in  the  top- brim.  Mi- 
zen courses  have  two  inches  slack  in  eveiy  yard  in  tl>e 
foremost  leech,  but  none  in  tlie  after  leech  or  foot. 
Spritsail  courses  havo  no  slack  cloth.  Jibs  have  four 
inches  slack  in  every  yard  in  the  stay,  one  inch  in  every 
cloth  in  the  foot,  and  none  in  the  leech.  Staysails  have 
three  inches  slack  in  every  yard  in  the  stay,  .one  inch  in 
every  cloth  in  the  foot,  but  none  in  the  leech.  Topgal- 
lant sails  have  two  inches  slack  in  every  cloth  in  the  foot, 
and  one  inch  in  every  yard  in  the  leech.  Studding  sails 
have  an  inch  and  a  half  slack  in  every  yard  in  goring 
leeches,  but  no  slack  in  square  leeches,  and  one  inch  in 
every  cloth  in  the  head  and  foot.'* 

These  directions  for  sailmaking  are  very  general,  but 
the  sailmaker  will  fi^d  every  instruction  that  he  cair 
want  in  a  work  entitled  tlie  Elements  of  Rigging  and 
Seamanship^  a  work  which  we  therefore  recommend  to 
his  attention.  In  the  article  Dock-Yards  in  the  Sup*. 
PLEMENT,  several  subjects  connected  with  ship-build* 
ing  are<:onsidered*. 
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Shii^s  Form  Gaugc^  an  instrument  recommended  by 
Mr  Hutchinson  as  fit  to  ascertain  any  alteration  in  the 
bottom  of  a  ship,  by  its  hogging  or  sagging  j  and  also 
to  regulate  the  stowage  of  a  ship^ 

**  All  ships  (says  he)  of  any  consequence  are  built 
with  staunchions  fixed  from  the  kelson  to  the  middle  of 
alt.  the  lower-deck  beams  fore  and  aft,  in  order  to  sup- 
port them  in  their  exact  regular  height,  as  well  as  the 
whole  frame  of  the  ship  in  the  regular  form  in  which  she 
was  bnilt  upon  the  stocks  ^  yet  notwithstanding  these 
staunchions,  it  is  proved  from  experience  that  our  ships 
bottoms,  hitherto,  by  the  pressure  of  water,  and  impro- 
per stowage,  have  generally  been  hogged  upwards,  or 
sagged  downwards,  and  most  about  the  midship  frame 
or  main  body  of  the  ship,  which  is  commonly  about  the 
fore  part  of  the  main  hatchways  which  naturally  makes 
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it  the  best  place  at  which  to  fix  the  ship's  form  gauge, 
where  either  the  hogging  or  sagging  of  her  bottom  may 
be  observed  and  seen  soonest  and  best,  to  regulate  the 
stowage  of  heavy  materials  to  the  greatest  advantage,  so 
as  to  keep  her  bottom  nearly  in  the  same  form  in  which 
she  was  built« 

'^  The  gauge  I  recommend  is  nothing  more  than  a 
narrow  plate  of  iron^  divided  into  inches  and  quarters 
like  the  slide  of  a  carpenter^s  rule.  Let  this  be  fixed 
to  the  after  side  of  the  stauncbion  now  mentioned,  with 
its  upper  end  projecting  two  or  three  inches  above  the 
stauncbion  j  a  groove  being  cut  out  for  it  in  the  after 
side  of  the  lower-deck  beam,  and  a  mark  being  made 
(when  the  ship  is  on  the  stocks)  at  the  part  of  the  beam 
which  corresponds  to  the  o  on  the  gauge.  When  the 
ship  alters  in  her  shape,^  the  gauge  will  slide  np  and 

down 
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dofm  in  tbh  groove,  and  tbe  qnaotiff  of  dogging  or     rolled  sway,  and  tite  hvll  work«d 


looie  And  tmU 


^  sagging  will  be  pointed  oat  on  the  gaufte  by  the  mark 
on  the  beam*  Tbe  stowage  omy  tben  be  so  managed 
as  to  bring  this  mark  to  coincide  again  with  the  0,  or 
to  approach  it  as  near  as  we  see  neeessary.** 

Smp'Mtmtj^  was  an  imposition  charged  upon  tbe 
ports,  towni,  cities,  boroughs,  and  eonnties  of  this 
realm,  in  the  reign  of  King  Charles  I.  by  writs,  com- 
monty  called  ahip-wriU^  mider  the  great  seal  of  Eng- 
land, in  the  jears  1635  and  1656,  fot  the  providing 
and  furnishing  of  certain  ships  for  theking^s  service,  fcc. 
which  was  declared  to  be  contrary  to  the  laws  and  sta- 
ttrtes  of  this  reahn,  the  petitioft  of  right  and  liberty  of 
the  suhjf  ct,  by  sttt.  17  Car.  I.  c.  14.  See  BiackatomU 
Cammtntartes^  iroL  rr.  p.  30. 

SaiP'Shape^  according  to  the  fashion  of  a  ship,  or  tn 
the  manner  of  an  expert  sailor }  as,  Tbe  mast  is  not 
rigpred  sbtp-sbape  *,  Trim  your  sails  ship-shape. 

Stounng  and  Trimming  ofSmJ%  the  method  of  dis- 
posing of  the  cargo  in  a  proper  and  jodicions  nmnner  in 
tbe  hold  of  a  ship. 

A  ship's  sailing,  steering,  staying,  and  wearing,  and 
being  lively  and  comparatively  easy  at  sea  in  a  storm, 
depends  greatly  on  the  cargo,  badast,  or  other  mate- 
rials, being  properiy  stowed,  according  to  their  weight 
and  bofk,  and  the  proportional  dimensions  of  the  bnilt 
of  the  ship,  which  may  be  made  too  crank  or  too  stiff 
to  pass  on  the  ocean  with  safety.  These  things  render 
this  branch  of  knowledge  of  such  consequence,  that 
rules  for  it  ought  to  be  endeavoured  after,  if  but  to 
prevent,  as  much  as  possible,  the  danger  of  a  ship  over- 
setting at  sea,  or  beinsr  so  laboursome  as  to  roll  away 
her  masts,  &e.  by  being  improperly  stowed,  which  is 
often  the  case. 

When  a  ship  is  new,  it  is  prudent  to  consult  the 
builder,  who  may  be  supposed  best  Rcqoainted  with  a 
.  ship  of  his  own  planning,  and  most  likely  to  judge  what 
her  properties  will  be,  to  Advise  bow  the  cargo  or  mate- 
rials, according  to  tbe  nature  of  them,  ought  to  be  dis- 
posed of  to  advantage,  so  as  to  put  her  in  the  best  sailing 
trim  ;  and  at  every  favourable  opportunity  afterwards 
it  will  be  proper  to  endeavour  to  find  out  her  best  trim 
by  experiment. 

Ships  most  differ  in  their  form  and  proportional  di- 
mensions; and  to  make  tbem  answer  their  different  pur- 
poses, they  will  require  different  manRgtment  in  tbe 
stowage,  which  ought  not  to  be  left  to  mere  chance,  or 
done  at  random,  as  goods  or  materials  happen  to  come 
to  hand,  which  is  too  often  the  cause  that  such  impro- 
per stowage  makes  shipR  unfit  for  sea :  therefora  die 
^oivaico  should  be  considered,  plannc«(,  and  contrired, 
accfoi-ding  to  the  built  and  properties  of  the  sk»p,  whtcli 
if  they  are  not  known  should  be  ioqfoirrd'  after.  If  she 
is  aarrow  and  h4gh-baik  ia  proportion,  so  tknA  she  will 
not  shift  herself  without  a  great  weight  in  the  hold,  it 
is  a  certain  sign  sneb  a  sUp  wiU  lec^uire  a  grent  psrt  of 
heavy  goods,  balUat,  or  nHUerials,  laiil  low  i«  the  hold, 
tABiake  her  stiff"  enough  to  bear  sofiicicnt  sail  without 
being  I*  danger  of  oversetttog.  Btit  rf  a  sht^  he  built 
bsoad  and  low  in  {ifuportionf^  so  that  she  is  stiff  and  will 
sopfiort  hersc 4f  withont  any  wvight  in  the  hold,  sucb  a 
alii^  will  require  heavy  goofU,  ballast,  cr  maicriiih,  staw« 
ed  higher  up,  to  prevent  her  &oai>  beir  g  too  stiff  and 
laboursome  at  sea,  so  as  to  endanger  hfp  masts  lieing 
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leaky. 

In  order  to  help  a  sliip*s  sailingt  that  she  siioald  be 
lively  and  easy  in  her  pitching  and  nseending  motions, 
it  should  be  contrived  by  the  stowage,  tbat  the  princi- 
pal and  weightiest  pnrt  of  the  cargo  «r  mnterinb  shoold 
lie  as  near  the  main  body  o(  the  ship,  and  an  Inr  frnte 
the  extreme  ends,  fete  mud  aft,  ns  things  will  admk  sC 
For  it  should  be  considered,  that  tbe  roomy  pnit  of  onr 
Snips  lengtnwise  forms  n  sweep  or  cnr^e  nenf  nsr  ^»"*f 
as  long  as  tbey  are  broad  \  tberefbm  those  roomy  puts 
at  tnd  above  tbe  watei^s  edge,  which  are  mnde  by  a 
fnll  harping  and  n  broad  transom  to  sopport  the  sUp 
steady  and  keep  her  from  plonging  into  the  sen,  and 
Also  by  the  entrance  and  ron  of  the  ship  bnving  little  or 
no  bearing  body  under  for  the  pressure  of  the  wnter  la 
support  them,  of  course  shoold  net  be  stowed  with  heni* 
vy  goods  or  materials,  btit  all  tbe  necessary  vncancMS, 
broken  stowage,  or  light  goods,  shonM  be  at  these  ex- 
treme ends  fmre  and  aft ;  and  in  propertion  as  they  are 
kept  lighter  by  the  stowage,  the  ship  will  be  more  Uvely 
to  fall  and  rise  easy  in  grant  seas  \  and  this  wHl  oentn- 
bute  greatly  to  her  wodking  and  saiKnff,  and  to  prevent 
her  from  straining  and  hoggmg^  fer  which  reason  it  is  a 
wrong  practice  to  leave  such  a  large  vacancy  in  the  nmm 
hatchway,  as  is  usnal,  to  coil  and  work  the  cables, 
which  ought  to  be  in  the  fore  or  after  hatebwny,  that 
the  principal  weight  may  be  more  easily  stowed  in  the 
main  body  of  the  ship,  above  the  flattest  and  lowest 
ioorings,  where  the  pressure  of  the  water  acts  the  more 
to  support  it. 

Improved  Capstan  of  SffiM,^^A  capstan  has  been 
contrived  by  Mr  Boswell,  which  works  without  re- 
quiring the  messenger  or  cable  coiled  around  it,  to  be 
ever  surged  $  an  operation  which  is  necessary  with  com- 
mon capstans,  and  is  always  attended  with  delay,  and 
frequently  with  danger.  Ibis  capstan  hns  been  appro- 
ved by  some  gentlemen  connected  with  tbe  British 
navy.  A  model  of  this  nwchine  was  presented  to  the 
Society  for  the  Encouragement  of  Arts,  and  Mr  Bos- 
well received  the  gold  medal  of  the  society  for  his  in- 
vention*. *  eiVssfcftr 

For  the  information  of  those  nnacquaioted  with  mn-  *^Q7-  ^'• 
ritime  affairs,  Mr  Boswell  gives  an  account  of  the  man-  *''^"* 
ner  in  which  cables  are  hauled  on  board  of  large  ships.  ^' 
For  the  purpose  of  shewing  the  advantage  of  his  impro- 
ved capstan,  cables,  he  observes,  above  a  certain  diame- 
ter are  too  inflexible  to  admit  of  being  coiled  round  a 
capstan }  in  ships  where  cables  of  such  large  dimensions 
are  necessary,  a  smaller  cabhr  is  employed  fer  this  pur- 
po<;e,  which  is  called  the  messenger^  the  two  ends  of 
which  arc  made  fast  together  so  as  to  form  an  endless 
rope,  which,  as  the  capstan  is  turned  about,  rolls  round 
it  in  nnceasing  sncceftsisw,  passing  on  its  course  to  the 
bend  of  the  ship,  and  again  retarning  to  the  cajjetan. 
I'o  this  retarning  part  of  the  messirnger,  the  great  cable 
is  made  fast  by  a  number  of  small  ropes  cailled  nippers, 
placed  at  regular  ineervahi ;  these  nippers  are  applied, 
as  the  onble  enters  the  hawse  hale,  and  a^e  again  re- 
moved as  it  arpprooches  tbe  capstan,,  after  which  iit  is 
lowered  into  the  cable  tier. 

Hie  messenger,  or  any  other  rope  osilrd  round  the 
capstan,  must  descend  a  space  at  every  revolution  equnl 
to  the  diameter  oH  the  rope  01:  c»b!e  x;srd  ^  this  ciccuas- 
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•M»c«  briog0  tbe  coilt  in  a  fi»w  ionw  to  Um  bottom  of 
tbs  c»psui>,  wWp  it  CM  nolooger  be  tnro^d  roiuidy  till 
the  cotU  Are  loo«eQtd  »Ji4  talw  up  to  it«  otbor  eytr^« 
nitf,  of(i^  wbicli  tbe  motion  prtcofcU  aa  b«fore.  TUii 
9penUUoo  oi  fibifuiig  tbe  place  of  tbo  coiU  of  ihi^  lues* 
ioager  on  tbe  capstan  i«  called  surging  tii  m^ss^nggr* 
It  alvaye  catties  conaiderable  delay  >  and  wheo  tbe . 
loeftaeafer  chances  to  dip  io  cbangia^ilfl  position,  wbiab 
fiometiwes  happensy  no  wnall  danger  ia  Ancnrred  by  tbosc 
who  «re  emplo^  about  tbe  capstan. 

One  method  of  preventing  tbe  neeesslty  of  aurgiog, 
by  pbcing  a  boruontat  roikr  beneatb  tbe  messenger 
wbeo  U  first  enters  on  tbe  capetani  adds  considerably 
to  ibe  labour  in  turning  tbe  capsun,  and  the  gveat  fric« 
tioa  which  tbe  messenger  must  snfiery  most  oocasion  a 
vei7  great  wuar  and  injury  to  tbe  messenger. 

Another  method  to  prevent  surging  was,  that  for 
wbicb  Mr  Flucknet  obtained  a  patent.  In  this  way  n 
Duoibfr  of  upright  lifters,  placed  round  tbe  capstan^ 
were  made  to  rise  in  suocewion  as  the  capstan  turned 
fonnd  liy  a  circular  inclined  plane  placed  beneath  them} 
a  me  tiled  Mr  Boswell  thinks  superior  to  the  former  ^ 
but  still  the  wear  of  tJie  messanger  from  the  lateral 
friction  in  ri»og  against  the  whelps  of  the  capstan  ra- 
maios  oodimiaished. 

A  tiiird  method  proposed  ^r  Captain  Hamilton,  left 
the  lateral  friction,  and  wear  of  the  messenger  against 
the  whelps  of  the  capstan,  as  great  as  io  the  others,  hav« 
ing  also  tbe  inconvenience  of  causing  the  coils  to  be* 
come  loose  as  they  ascend,  tbe  upper  part  of  tbe  barrel 
being  nearly  one  third  less  in  the  diameter  than  the 
lower  part. 

In  Mr  BoswelPs  method  of  pieventing  tbe  necessity 
of  surgini^,  none  of  the  lateral  friction  of  the  messenger 
nr  cable  against  tbe  whelps  of  tbe  capstan,  can  possibly 
take  place,  and  of  course  the  wear  of  the  messenger  oc« 
casioned  thereby  will  be  entirely  avoided,  while  it  per- 
forms its  purpose  with  a  less  moving  power  than  any  of. 
them. 

His  method  consists  in  tbe  simple  addition  of  a  second 
smaller  barrel  or  capstan  of  less  dimensions  to  the  Urge 
one}  beside  which  it  is  to  be  placed  in  a  similar  manner, 
and  which  need  not  in  general  exeeed  the  size  of  a  half 
barrel  cask»  The  coibi  of  tbe  messenger  are  to  be 
passed  alternately  round  the  large  capstan  and  this  small 
barrel,  but  with  their  direction  reversed  in  tbe  difiecent 
barrels,  so  that  they  may  cross  each  other  in  tbe  inter* 
vals  betweea  tbe  barrels^  in  order  to  have  the  more  ex* 
tensive  contact  with,  and  better  gripe  on  each  barrel. 
To  keep  the  coils  distinct,  and  prevent  their  touching 
each  other  in  passing  from  one  barrel  to  the  other,  pro«> 
jeoting  rings  are  fastened  rotmd  each  barrel  at  a  distance 
from  each  other  equal  to  about  two  diameters  of  the 
messenger,  and  the  thickness  of  the  ring.  Those  rings 
should  lie  so  fixed  on  the  two  barrels  that  those  on  one 
barrel  should  be  exactly  opposite  the  middle  of  the  in<- 
tervals  between  those  on  the  other  barrel ;  the  only  cir* 
comstance  which  requires  particular  attention  in  the 
construction  of  this  capstan.  The  rings  should  project 
about  as  much  as  the  messenger  from  the  barrels,  wbich 
may  be  formed  with  whelps,  and  in  every  ether  respect, 
not  before  mentioned,  in  the  usual  manner  Cor  capstan 
barrels.  The  small  barrel  should  be  furnished  with  faU«> 
ing  palls  as  well  as  the  large  one  ^  a  fined  iron  spindle 
ascending  from  the  deck.will.be  tbe  best  for  it,  as  it 


will  take  up  less  room*  The  spindle  may  be  secured 
below  tbe  deck,  so  as  to  bear  anv  strain,  as  the  small 
barrel  need  not  be  much  above  oalf  the  heiglit  of  the 
Isrge  baixel  \  the  capstan i>ars  can  easily  pass  over  it  in 
heaving  round,  when  it  is  tbooglit  fit  to  use  capstan  bars 
on  Uie  $«me  deck  with  the  small  barrel.  As  two  turns 
of  tbe  messenger  round  both  barrels  will  be  at  least 
equivalent  to  three  turns  round  the  common  capstan,  it 
will  scarcely  ever  be  necessary  to  use  more  than  four 
turns  round  the  two  barrels. 

That  wbich  nrevents  tbe  lateral  friction  of  tbe  mes- 
senger in  Mr  BoswelPs  double  capstan  is,  that  in  it 
each  coil  is  kept  distinct  from  the  rest,  and  must  pass 
on  to  the  second  barrel  before  it  can  gain  the  next  ele- 
vation on  the  first,  by  which  no  one  coil  can  have  any 
influence  in  raising  or  depressing  another  \  and  vrlmt 
each  separate  coil  descends  in  a  single  revolution  it  re- 
gains as  much  as  is  necessary  in  its  passsge  between 
the  barrels  when  in  tbe  air,  and  free  from  all  contact 
with  any  part  of  the  apparatus,  it  attains  a  higher  ele-- 
vation  without  a  possibility  of  friction  or  wear. 

It  is  equally  applicable  in  large  and  in  smaller  vessels,  v 
in  the  farmer  of  which  messengers  are  necessary,  from 
the  size  of  the  cables )  but  in  the  latter  also,  where 
cables  can  be  managed  with  the  same  ease  as  messen- 
gers.    Tbe  same  principle  may  be  also  easily  applied  to . 
windlasses,  by  faaviag  a  small  horizontal  barrel  placed 
parallel  to  tbe  body  of  tbe  windlass,  and  having  both  • 
fitted  with  rings  in  the  same  way  as  is  proposed  tor  the 
capstan.     Tbe  place  for  tlic  small  horizontal  barrel  is 
forward,  just  before  tbe  windlass,  and  it  should  also  be.: 
furnished  with  catch  polls.^ 

Besides  the  advantages  now  stated,  the  improved  cap* 
Stan  is  simple  in  its  coustruction,  can  be  fitted  up  at  small 
expence,  ia  easily  repaired,  and  requires  but  little  room. 

A  repiesents  tlie  couiraon  capstan  >  B,  another  of 
smaller  dimensioas  \  C,  the  coiU  of  the  messenger  pas* 
sing  alternately  round  tbe  large  and  small  capstans,  but 
with  the  direction  reversed  on  the  different  barreljt,  so 
that  they  may  cross  each  other  in  the  interval  betweea 
them^  DDDD,  are  projecting  rings  round  each  bar* 
rel,  so  fixed  on  the  two  liarrels,  that  those  on  one  barrel 
should  be  exactly  opposite  the  middle  of  the  iatervals 
between  tliose  on  the  o'.'ier  barrel. 

Machine  far  measuring  a  Shifts  Foy.— We  have 
already  described  a  variety  of  machines  or  instruments 
wbich  have  been  proposed  for  this  purpose  under  the 
article  Lo6.     In  ibis  place,  therefore,  we  shall  confine 
ourselvfis  to  the  machine  invented  by  Francis  Hopkin- TYvumtc^ 
son,  Esq.  Judge  of  the  Admiralty  in  Pennsylvania.—'"*"*  *if  '*^^ 
After  having  shown  the  fallacies  to  which  tlie  common  p^j^'^^^ 
leg,  and  also  that  particular  kind  of  instrument  luyenU  cal  Sonety 
ed  by  M.  Saumarez,  are  liable,  lie  proceeds  to  describe  vol.  it.  p.  '*' 
his  own  machine  as  follows:.  i6c.| 

This  machine,  in  its  most  simple  form,  is  represented  j  ^^— \ 
by  fi|r.  5.  wherein  A  Bis  a  strong  rod  of  iron  moveable  ^^^fi^r. 
on  the  fulcrum  C.  D  is  a  thin  circular  psilate  of  bruss 
rivetted  to  the  lower  extremity  of  the  rod.  £  a  hori- 
zontal  arm  connected  at  one  end  with  the  top  of  the 
rod  AB  by  a  nwveable  joint  F,  and  at  the  other  end 
with  the  bottom  of  the  index  H,  by  a. like  moveable 
joint  G.  H  is  the  index  turning  on  its  centre  I,  and 
travelling  over  the  graduated  arch  K  ^  and  L  is  a 
strong  sprincc,  bearing  against  the  rod  AB,  and  con- 
stantly counteracting  the  pressuie  upon  tbe  palate  D. 
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The  rod  AB  should  be  applied  c1<ne  to  the  cut-water 
or  stem,  and  should  be  of  such  a  length  that  the  palate 
D  may  be  no  higher  above  the  keel  than  is  necessary  to 
secure  it  from  injury  when  the  vessel  is  aground,  or  sails 
in  shoal  water.  As  the  bow  of  the  ship  curves  inward 
towards  the  keel  M,  the  palate  D  will  be  thrown  to  a 
distance  from  the  bottom  of  the  vessel,  although  the 
perpendicular  rod  to  which  it  is  annexed  lies  close  to 
the  bow  above ;  and  therefore  the  palate  will  be  more 
fairly  acted  upon.  The  arm  £  should  enter  the  bow 
ftomc where  near  the  hawse  hole,  and  lead  to  any  con- 
venient place  in  the  forecastle,  where  a  smooth  board  or 
plate  may  be  fixed,  having  the  index  H,  and  graduated 
arch  K,  upon  it. 

It  is  evident  from  the  figure,  that  as  the  ship  is 
urged  forward  by  the  wind,  the  palate  D  will  be  pres- 
sed upon  by  the  resi^tting  medium,  with  a  greater  or  less 
force,  according  to  the  progressive  motion  of  the  ship  j 
and  this  will  operate  upon  the  levers  so  as  to  immediate- 
ly afTi  ct  the  index,  making  the  least  increase  or  diminu- 
tion of  the  ship^s  way  visible  on  the  graduated  arch  : 
the  spring  L  always  counteracting  the  pressure  upon 
the  palate,  and  biinging  back  the  index,  on  any  relax- 
ation of  the  force  impressed. 

This  Machine  is  advantageously  placed  at  the  bow  of 
the  ship,  where  the  current  first  begins,  and  acts  fairly 
upon  the  palate,  in  preference  to  the  stem,  where  the 
tumultuous  closing  of  the  water  causes  a  wake,  visible 
to  a  great  distance.  The  palate  D  is  sunk  nearly  as 
low  as  the  keel,  that  it  may  not  be  influenced  by  the 
heaping  up  of  the  water,  and  the  dashing  of  the  waveii 
at  and  near  the  water  line.  The  arch  K  is  to  ascertain 
how  many  knots  or  miles  she  would  run  in  one  hour  at 
her  then  rate  of  sailing.  But  the  graduations  on  this 
arch  must  be  unequal  ^  because  the  resistance  of  the 
spring  L  will  increase  as  it  becomes  more  bent,  so  that 
the  index  will  travel  over  a  greater  space  from  one  to 
five  miles  than  from  five  to  twelve.  Lastly,  The  palate, 
rod,  spring,  and  all  the  metallic  parts  of  the  instrument, 
should  be  covered  with  a  strong  varnish,  to  prevent  rust 
from  the  corrosive  quality  of  the  salt  water  and  sea-air. 

ThiH  machine  may  be  considerably  imp^ov^d  as  fol- 
lows:  Let  the  rod  or  spear  AB  (fig.  5.)  be  around 
rod  of  iron  or  steel,  and  instead  of  moving  on  the  ful- 
crum or  joint,  as  at  C,  let  it  pass  through  and  turn 
freelv  in  a  socket,  to  which  socket  the  moveable  joint 
must  be  annexed,  as  represented  in  fig.  6.  The  rod 
mu'tt  have  a  shoulder  to  bear  on  the  upper  edge  of  the 
socket,  to  prevent  its  slipping  quite  down.  The  rod 
mu<5t  also  pass  through  a  like  socket  at  F,  ftvc,  j.  The 
joint  of  the  lower  socket  must  be  fixed  to  the  bow  of 
the  sliip,  and  the  upper  joint  or  socket  must  be  connect- 
ed with  the  horizontal  arm  E.  On  the  top  of  the  up- 
permost socket  let  there  be  a  small  circular  plate,  bfar- 
ing  the  32  points  of  the  mariner's  compass;  and  let 
the  top  of  the  rod  AB  come  through  the  centre  of  this 
plate,  80  as  to  carry  a  small  index  upon  it,  as  is  repre- 
sented in  fig.  7.  This  small  index  must  be  fixed  to  the 
top  of  the  rod  on  a  square,  so  that  by  turning  the  in- 
dex round  the  plate,  the  rod  may  also  turn  in  the  soc- 
kets, and  of  course  carry  the  palate  D  round  with  it  j 
the  little  index  always  pomting  in  a  direction  with  the 
face  of  the  palate.  The  small  compass  plate  should  not 
be  fastened  to  the  top  of  the  socket,  but  only  fitted 
/tightly  on,  that  it  may  be  moveable  at  pleasure.     Sup- 
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poee  then  the  intended  port  to  besr  8.  W.  finom  th 
place  of  departure,  the  palate  must  be  tomcd  on  the  boo* 
ket  till  the  south-west  point  therein  looks  directly  to 
the  ship's  bow ;  so  that  the  sooth-weiit  and  north-east 
line  on  the  compaaa  plate  may  be  precisely  parallel  wiA 
the  ship's  keel,  and  in  this  position  the  plate  moat 
remain  during  the  whole  voyage.  Suppose,  then,  the 
ship  to  be  sailing  in  the  direct  course  of  her  intended 
voyage,  with  her  bowsprit  pointing  south-west.  Let  tbe 
little  index  be  brought  to  the  south-west  point  on  the 
compass  plate,  and  the  palate  D  will  necessarily  present 
its  broad  face  toward  the  port  of  destination  ;  and  this  it 
must  always  be  made  to  do,  be  the  ship's  course  what  it 
may.  If,  on  account  of  unfavourable  winds,  the  ship  is 
obliged  ^o  deviate  from  her  intended  course,  the  littb 
index  must  be  moved  so  many  points  from  the  south- 
west line  of  the  compass  plate  as  the  compass  in  the 
binnacleshall  show  thatshe  deviates  from  her  truecoo 
so  that  in  whatever  direction  the  ship  shall  sail,  the 
late  D  will  always  look  full  to  the  south-west  point  of 
the  horizon,  or  towards  the  port  of  destination,  and 
consequently  will  present  only  an  oblique  surfaire  to  the 
resisting  medium,  more  or  less  oblique  as  the  ship  devi- 
ates more  or  less  from  the  true  course  of  her  voyage. 
As,  therefore,  the  resistance  of  the  water  will  operate 
less  upon  the  palate  in  an  oblique  than  in  a  direct  posi- 
tion, in  exact  proportion  to  its  obliquity,  the  index  H 
will  not  show  how  many  knots  the  vessel  runs  in  her 
then  course,  but  will  indicate  how  many  she  gains  in 
the  direct  line  of  her  intended  voyage. — Thus,  in 
fig.  9.  if  the  ship's  course  lies  in  the  direction  of  the>>e*-f* 
line  AB,  but  she  can  sail  by  the  wind  no  nearer  than 
AC ;  suppose,  then,  lier  progressive  motion  such  as  10 
perform  AC  equal  to  five  knots  or  miles  in  an  boux, 
yet  the  index  H  will  only  point  to  four  knots  on  tbs 
graduated  arch,  because  she  gains  no  more  than  at' that 
rate  on  the  true  line  of  her  voyage,  viz.  from  A  to  B. 
Thus  will  the  difference  between  her  real  motion  and 
that  pointed  nut  by  the  index  be  always  in  proportion 
to  her  deviation  from  her  intended  port,  until  she  sails 
in  a  line  at  right  angles  therewith,  as  AD ;  in  which 
case  the  palate  would  present  only  a  thin  sharp  edge  to 
the  resisting  medium,  the  pressure  of  which  should  not 
be  sufficient  to  overcome  the  friction  of  the  machine 
and  the  bearing  of  the  spring  L.  So  that  at  whatever 
rate  the  ship  may  sail  on  that  line,  yet  the  index  will 
not  be  aficcted,  showing  that  she  gains  nothing  on  her 
tnie  course.  In  this  case,  and  also  when  the  vessel  is 
not  under  way,  the  action  of  the  spring  L  should  canso 
the  index  to  point  at  O,  as  represented  by  the  dotted 
lines  in  fig.  5.  and  8. 

As  the  truth  of  this  instrument  must  depend  on  the 
equal  pressure  of  the  resisting  medium  upon  the  palato 
D,  according  to  the  ship's  velocity,  and  the  propor- 
tionable action  of  the  spring  L,  there  should  be  a  pin 
or  screw  at  the  joints  C  and  F,  so  that  the  rod  may  !»• 
readily  Hnshipprd  and  taken  in,  in  order  to  clean  the 
palate  from  any  foulness  it  may  Contract,  which  would 
grfatly  increase  its  operation  on  the  index  H,  andthers- 
by  render  the  graduated  arch  false  and  unceKain. 

Further,  the  spring  L  may  be  exposed  too  much  to 
injury  from  the  salt  water,  if  fixed  on  the  outside  of  the 
ship's  how.  To  remedy  this,  it  may  be  brought  under 
cover,  by  constructing  the  machine  as  represented  by 
fig. -8.  where  AB  is  the  rod,  C  the  fulcrum  or  cetiti^ 
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of  lift  nottODf  B  ibe  pullrtii,  £  tke  Iwri^optid  luran 
leMliDg  through  a  Broail  hole  into  the  forecMll^  *,  M  is 
»  ttiong  chain  fiwteiied  at  one  end  tQ  the  arm  £,  and  ^t 
the  other  to  a  rim  or  barrel  on  the  wheel  G,  which  by 
neans  of  it»  teeth  gives  motion  to  the  semicircle  I  and 
index  H.  The  siting  L  i»  spiral,  and  enclosed  in  a  box 
or  barrel,  like  the  main*spring  of  a  watch.  A  snail 
chain  is  fixed  to,  and  passing  round  the  barrel,  is  fasten- 
ed by  the  other  end  to  tlw  fuzee  W.  Tbia  fuzee  is 
oanneoted  by  its  teeth  with  the  wheel  G»  apd  counter^ 
aets  the  motion  of  the  palate  D.  N,  N,  are  the  two 
liopiBetsdiroiigh  which  the  rod  A  B  passes,  aqd  in  which 
h  is  tnmed  round  by  meana  of  the  littlr  index  R.  S 
is  the  sniiJl  compasa  plate,  moToable  on  the  top  of  thp 
«ppev  Moket  N.  The  plate  S  bath  an  upright  rim 
round  its  edge,  Cut  into  teeth  or  notches,  so  that  when 
the  index  R  is  a  little  raiaf'd  up^  in  order  to  bring  it 
Fomd  to  any  iotendiid  point,  it  may  fall  into  one  of 
these  notches,  and  be  detained  therej  otherwise  the 
pressure  of  the  watex  will  force  the  pa|ate  D  from  its 
idiiiqae  position,  and  torn  the  rod  and  index  round  to 
the  direction  in  which  the  ship  shall  be  th^o  sailing.-^ 
Should  it  be  apprehended  that  the  palate  D,  being 
placed  so  far  forward,  may  affect  the  ship's  ste^rage^  or 
obstruct  her  rate  of  sailing,  it  should  be  considered  that 
uYtry  small  plate  will  be  soflii^ient  to  work  the  machine, 
•s  one  of  three  or  four  inches  in  diameter  would  pro- 
bably he  sufficient,  and  yet  not  large  enough  to  havo 
any  sensible  effect  on  the  holes  or  ship^s  way. 

The  greatest  diffic«ilty,  perhaps,  will  be  in  gradua- 
ting the  arch  K,  (if  the  machine  is  constructed  as  in 
flg^«  5*)  9  ^  unequal  divisions  of  which  can  only  be  a»>> 
certained  by  actual  experimenit  on  hoard  of  each  ship 
tespectively,  inasmuch  as  the  accuracy  of  these  gradu- 
ations  wiU  depend  on  three  circurostaAces,  viz.  the  posi- 
tifM  of  the  fnlcrum  C  with  respect  to  the  length  of  the 
rod,  the  size  of  the  palate  D,  and  the  strength  or 
bearing  of  tlie  spring  L.  When  these  graduatioos 
however,  are  oace  asoertained  for  the  machine  on  board 
of  any  one  vessel,  they  will  not  Want  any  hjture  alte- 
iations,  provided  the  palate  D  be  kept  deaai  and  the 
spring  L  retains  its  elasticity^ 

Bat  the  unequal  divisions  of  tlie  graduated  arch  will 
be  unnecessiary,  if  the  roacliine  is  constructed  as  in  fig.  8.^ 
for  as  the  chain  g0(?s  tvund  the  barrel  L,  and  then 
winds  through  the  spiral  channel  of  the  fiizea  W,  the 
^roe  of  the  nain  spring  mast  operate  equally,  or  nearly 
•a,  in  all  pdeitioiis  of  the  index,  and  caoseiqueatly  the 
divisions  of  the  arch  K  may  in  such  case  be  ,eji|ual. 

After  all,  it  is  not  expected  that  a  ship's  longitude 
Ca«  be  determined  to  a  malfaematical  certainty  b^  this 
ipstromcat.  The  irregolar  motions  and  impulses  to 
which  a  ship  is  coBtiaually  exposed,  niake  sucji  an  ac- 
earacy  unattainable  perhaps  hy  any  machinery ;  But  if 
it  should  be  found,  as  wo  flatter  ourselves  it  will  on  fair 
experiment,  that  it  answers  the  purpose  oi^ch  better 
than  the  common  log,  it  may  he  considered  as  an  acqui- 
sttion  tA  the  art  of  navigation. 

It  slioold  be  observed,  that  in  aeoertaioinga  ship's  lon- 
gitude by  a  time-piece,  this|^eat  inconvenience  occurs, 
that  a  small  and  trifling  mistake  in  the  time  makes  a 
very  great  aad  dangerous  error  in  the  distance  run: 
Whereas  the  errors  of  this  macldne  will  operate  no  far- 
mer than  their  real  amount  *,  which  eaa  never  be  gii^rat 
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or  daagaifotts,  it  cotxtcted  by  the  nenal  obaervalioai 
miide  by  mariners  for  correcting  the  common  log. 

A  like  machine,  made  in  its  simple  form  (as  at  fig.  5), 
so  constructed  as  to  ship  and  unship,  might  occa^^tionalfy 
be^  applied  alongside  about  midships^  In  order  to  ascer- 
tain the  leeways  which,  if  rightly  shown,  will  give  the 
ship's  precise  Ipngitnde.  As  to  sea  currents,  this  and 
all  other  machines  hitherto  invented  must  be  subject  to 
their  influence )  and  proper  allowances  most  be  made 
according  id  the  skill  and  knot^ledge  of  tlie  navigator. 

Lastly,  some  discretion  will  be  necessary  in  taking  ob- 
servations from  the  machine  to  be  entered  on  the  log- 
book: that  is,  the  most  favourable  and  equable  mo* 
ment  should  be  chosen  for  the  observation  j  not  whilst 
the^  ship  is  rapidly  descending  the  declivity  of  a  wave^ 
or  is  suddenly  checked  hy  a  stroke  of  the  sea,  or  is  in 
the  ver^  act  of  plunging.  In  all  cases^  periods  ynay  bo 
found  in  which  a  ship  proceeds  with  a  true  average 
velocity  j  to  discover  which,  a  little  experience  and  at- 
tention will  lead  the  skilful  marinen 

It  has  been  observed  of  the  machine  now  described, 
that  an  ingenious  mechanic  would  probably  construct  it 
to  better  advantage  in  many  respects.  The  author  only 
meant  to  suggest  the  principle  j  experiment  alone  can 
point  out  the  best  method  of  applying  it.  He  is  sen- 
sible of  at  least  one  deficiency,  viz.  that  the  little  index 
R,  fig.  4.  will  not  be  strong  enough  to  retain  the  palate 
D  in  an  obiiqi^e  position  when  the  ship  is  sailing  by  the 
wind  'f  more  especially  as  the  compass  plate  S,  in  whose 
notched  rim  the  index  R  is  to  fall,  is  not  fixed  to,  but 
only  fitted  tight  on  the  socket  N.  Many  means,  how- 
ever, might  be  contrived  to  remedy  this  inconvenience. 

Smp-W'reck,  A  French  author  has  lately  proposed 
some  methods  of  saving  the  lives  of  persons  shipwrecked 
near  the  coast.  He  observes,  that  the  most  proper 
means  for  saving  the  crews  of  shipwrecked  vessels  is, 
to  establish  a  rope  of  communication  from  them  to  the 
shore.  Tp  a  bomb  or  cannon  ball  should  be  fastened 
the  end  of  a  rope,  extended  afterwards  in  a  zig-zag  di- 
rection before  the  mortar  or  cannon,  or  suspended  on  a 
piece  of  wood  raised  several  feet  But  as  it  was  neces- 
sary to  know  if  the  cord  would  uot  break  by  the  force 
of  the  explosion  and  the  velocity  of  the  motion,  the  au- 
thor thought  it  proper  to  consult  professional  men.  He 
accordingly  wrote  to  some  ofl^ers  of  the  artillery  in  gar* 
riaon  at  La  Fere  in  France^  and  tbey  almost  all  replied 
that  the  rope  would  infallibly  break. 
,  Not  deeming  this  answer  satisfactory,  he  happily  con- 
teived  the  idea  of  making  the  experiment  on  a  small 
scale.  He  caused  a  piece  of  the  barrel  of  a  musket  to 
be  filed  into  the  form  of  a  small  mortar  of  x8  lines  in 
length  internally ;  am)  having  tied  a  packthread  to  a 
common  ball  of  lead^  he  made  an  experiment  which 
perfectly  succeeded,  as  did  many  others  which  he  after- 
wards repeated,  even  with  the  strongest  charges  of 
powder.  This  success  he  communicatedto  the  oflicers  of 
artillery,  who  replied,  that  there  was  a  great  difference 
between  a  quarter  of  an  ounce  of  powder  and  four  or 
five  pounds  employed  for  a  bomb  \  and  were  stiil  of  opi- 
nion that  the  rope  would  break. 

Having  already  made  experiments,  he  was  still  dis- 
poned to  doubt  the  truth  of  this  assertion,  and  therefor^ 
tried  a  four-inch  mortar  with  a  ball  of  the  same  calibre, 
and  18  ouncea  of  powder  with  a  rope  only  three  or 
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foar  Ilaes  in  diameter,  and  his  snccess  was  equally  flat- 
tering as  before.  These  experiments  were  repeated  by 
order  of  government  at  La  Fere,  four  times  with  an 
eight-inch  mortar,  and  three  times  with  one  of  twelve 
inches,  all  of  which  happily  succeeded.  The  same 
author  goes  on  Co  observe^ 

'*  It  ought  to  be  remembered,  that  a  vessel  is  never 
cast  away,  or  perishes  on  the  coast,  but  because  it  is 
driven  thither  against  the  will  of  the  ctfptain,  and  by 
the  violence  of  the  waves  and  the  wind,  which  almost 
always  blows  from  the  sea  towards  the  shore,  without 
which  there  would  be  no  danger  to  be  apprehendtd : 
consequently  in  these  circumstances,  the  wind  comes  al- 
ways from  the  sea,  either  directly  or  obliquely,  and 
blows  towards  the  shore. 

"  1st,  A  common  paper  kite,  therefore,  launched 
from  the  vessel  and  driven  by  the  wind  to  the  shore, 
would  be  sufficient  to  save  a  craw  of  1500  seamen,  if 
such  were  the  number  of  a  ship  of  war.  This  kite 
would  convey  to  the  shore  a  strong  packthread,  to  the 
end  of  which  might  be  affixed  a  cord,  to  be  drawn  on 
board  by  means  of  the  string  of  the  kite ;  and  with  this 
cord  a  rope,  or  as  many  as  should  be  necessary,  might 
be  conveyed  to  the  ship. 

''  2(1,  A  small  balloon,  of  six  or  seven  feet  in  diame- 
ter, and  raised  by  rarefied  air,  would  be  also  an  excellent 
means  for  the  like  purpose.  Being  driven  by  the  wind 
from  the  vessel  to  the  shore,  it  would  carry  thither  a 
string  capable  of  drawing  a  cord  with  which  several 
ropes  might  be  afterwards  conveyed  to  the  vessel.  Had 
not  the  discovery  of  Montgolfier  produced  any  other 
benefit,  it  would  be  entitled  on  this  account  to  be  con- 
sidered as  of  great  importance. 

^'  S^^y*  ^  sky-rocket,  of  a  large  diameter^  would  be 
of  equal  service.  It  would  also  carry,  from  the  vessel 
to  the  shore  a  string  capable  of  drawing  a  rope  after  h. 

*'  Lastly,  A  fourth  plan  for  saving  the  crew  of  a  ship- 
wrecked vessel,  is  that  of  throwing  from  the  vessel  into 
the  sea  an  empty  cask  with  a  cord  attached  to  it.  The 
wind  and  the  waves  would  drive  the  cask  to  the  shore, 
and  afford  the  means  of  estabirshing  that  rope  of  com* 
munication  already  mentioned.*^ 

The  author  just  quoted  says,  that  he  announced  his 
discovery  in  a  French  journal  Tn  January  1794.  It  is, 
however,  to  be  observed,  that  the  method  he  proposes  of 
conveying  a  rope  to  the  shore,  by  fastening  it  to  a  bullet 
or  bomb,  to  be  afterwards  fired  from  a  cannon  or  mor- 
tar, was  proposed  some  years  ago  by  a  Serjeant  or  of- 
ficer of  artillery  at  Woolwich,  and  it  is  said,  similar  ex- 
periments were  made  at  Portsmouth  and  succeeded  *• 

SHIRAUZ,     See  Schiras. 

SHIRE,  is  a  Skxon  word  signifying  a  division  }  but 
a  county,  cornitatus^  of  the  same  import,  is  plainly  derf* 
Ted  from  comes^  **  the  count  of  the  Franks  ;^'  that  is, 
the  earl  or  alderman  (as  the  Skxons  called  him)  of  the 
shire,  to  whom  tlte  government  of  it  was  entrusted.  This 
he  usually  exercised  by  his  depnty,  still  called  in  I^atin 
aice-comeSf  and  in  English  the  sheriffs  shrieve^  or  shire" 
reeve  J  signifying  the  "  officer  of  the  shire  j'*  upon  whom, 
in  pro<ies8  of  time,  the  civil  administration  of  it  totally 
devolved.  In  some  counties  there  is  an  intermediate  di- 
vision between  the  shire  and  the  hundted  ;  as  lathes  in 
K^nt  and  rapes  in  Sussex,  each  of  them  containing  about 
three  or  four  hundred  a-piece»  These  had-  formerly 
their  lathe-reeves  and  rape-reeves,  acting  in  subordiQa* 


tion  to  the  shirt-reeve.    Where  a  ooonty  is  irniei  idto     si;„ 
three  of  these  tntermediate  jurisdictioos,  they  are  called       | 
trithings^  which  were  anciently  governed  by  a  trithio^    Sboad. 
reeve.     These  trithings  Mill  subsist  in  the  large  couifty ' 
of  York,  where,  by  an  easy  corruption,  they  an»  deno- 
minated ridings;  the  north,  the  east,  and  the  weeCridiogi. 
SHIRL,  Shorl,  or  Cocklk,  a  species  of  mineral. 
See  Schorl,  Mineralogy  Indent. 

SHIRT,  a  loose  garment,  commoaly  of  linen,  worn 
next  the  body.— &me  doubt  the  propriety  of  ehsinging 
the  linen  when  a  person  is  tick.  Clean  lioen  promotes 
perapiratioQ  $  and  it  may  be  renewed  as.often  as  the  pa- 
tient pleases,  whether  the  disorder  be  of  the  acote  or  the 
chronical  kind.  Except  daring  a  crisis  in  fevers,  whilst 
the  patient  is  in  a  sweat,  a  change  of  linen,  if  well  dried 
and  warmed,  may  be  daily  used. 

Shirts  were  not  worn  by  the  Jews,  Greeks,  or  Bomans, 
but  their  place  was  supplied  by  thin  iumcee  of  wool. 
The  want  of  linen  among  the  ancients  msde  frequent 
washings  and  ablutions  necessary. 

SHIVER,  a  name  given  by  miners  to  some  of  the 
strata  which  accompany  coal.  See  Schistus,  Mikjcra- 
LOGY  Index, 

SHIVERS,  in  the  sea  langnage,  names  given  to  the 
little  rollers,  or  round  wheels  of  pulleys. 

SHOAD,  among  miners,  denotes  a  train  of  metaU  . 
line  stones,  serving  to  direct  them  in  the  discovery  of 
mines. 

SnojiD-StoneSj  a  term  used  by  the  miners  of  Cornwall 
and  other  parts  of  this  kingdom,  to  express  such  loose 
masses  of  stone  as  are  usually  fonnd  about  the  entrances 
into  mines,  sometimes  running  in  a  straight  course  from 
the  load  or  vein  of  ore  to  the  surfiice  of  the  earth. 

These  are  stones  of  the  common  kinds,  appearing  te 
have  been  pieces  broken  from  the  strata  or  larger  masr 
ses)  but  they  usually  contain  mundic,  or  marcasitic  mafr- 
ter,  and  more  or  less  of  the  ore  to  be  found  in  the  mine. 
They  appear  to  have  been  at  some  time  rolled  about  in 
water,  their  comers  being  broken  off,  and  their  surface 
smoothed  and  rounded. 

The  antimony  mines  in  Cornwall  are  always  easily  dis- 
covered by  the  shoad-stones,  these  usually  lying  up  ts 
the  surface,  or  very  nearly  so  >  and  the  matter  of  the 
stone  being  a  white  spar,  or  debased  crystal,  in  which 
the  native  colour  of  the  ore,  which  is  a  shining  bluish 
black,  easily  discovers  itself  in  streaks  and  threads. 

Shoad-stones  are  of  so  many  kinds,  and  of  such  va- 
rious appearances,  that  it  is  not  easy  to  describe  or  know, 
them  'f  but  the  miners,  to  whom  they  are  of  the  greatest 
nse  in  the  tracing  or  searching  after  new  mines,  distin- 
guish them  from  other  stones  by  their  weight ;  for  if 
very  ponderous,  thooffh  they  look  ever  so  much  like 
common  stones,  there  is  great  reason  to  suspect  that  they 
contain  some  metal.  Another  mark  of  them  is  their  b»- 
ing  spongy  and  porous  ;  this  is  a  sign  of  especial  nse  in 
the  tin  countries  \  for  the  tin  shoad-stones  are  often  so 
porous  and  spongy,  (that  they  resemble  large  bodies 
thoroughly  calcined.  There  are  many  other,  appear- 
ances of  tm  shoads,  the  very  hardest  and  firmest  stones 
often  containinff  this  metal. 

When  the  nimers,  in  tracing  a  sfaoad  up  hill,  meet 
with  such  odd  stones  and  earths  that  they  know  not 
well  what  to  make  of  them,  they  have  recourse  to  van- 
ning, that  is,  they  calcine  and  powder  the  stone,  day^ 
or  whatever  else  is  supposed  to  contain  the  metal^  and 
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Shoad     ^^0  washing  it  in  an  instrumefit,.  prepared  for  thai  pnr- 
tl     >    pose,  and  called  a  vanning  shovel^  they  find  the  earthy. 
Shoe,      matter  washed  away,  and  of  the  remainder,  the  stony  or 
'         gravelly  matter  lies  behind,  and  the  metalline  matter  at 
the  point  of  the  shovel.     If  the  person  who  performs 
this  operation  has  any  judgment,  he  easily  discovers  not 
only  what  the  metal  is  that  is  contained  in  the  shoad, 
hut  also  will  make  a  very  probable  guess  at  what  quan- 
tity the  mine  is  likely  to  yield  of  it  in  proportion  to  the 
ore. 

SHOAL,  in  the  sea  language,  denotes  a  place  where 
the  water  is  shallow  j  and  likewise  a  great  quantity  of 
fishes,  such  as  a  shoal  of  herrings^ 

SHOCK,  in  Etechicity.  The  effect  of  the  explosion 
of  a  charged  body,  that  is,  the  discharge  of  its  electri- 
dty  OR  any  other  body,  is  called  the  electric  shock, 

SHOE,  a  covering  for  the  foot,  usually  of  leather* 

ShoiuS,  among  the  Jews,  were  made  of  leather,  lioen, 
rush,  or  wood  -,  those  of  soldiers  were  sometimes  of  brass 
or  iron.  They  were  tied  with  thongs  which  passed  un- 
der the  soles  of  the  feet.  To  put  on  their  shoes  was  an 
act  of  veneration  ^  it  was  also, a  sign  of  mourning  and 
humiliation  :  to  bear  one's  shoes,  or  to  untie  the  latchets 
of  them,  was  considered  as  the  meanest  service. 

Among  the  Greeks  shoes  of  various  kinds  were  used. 
-Sandals  were  worn  by  women  of  distinction.  The  La- 
cedemonians wore  red  shoes.  The  Grecian  shoes  gene- 
rally reached  to  the  middle  of  the  leg.  The  Romans 
used  two  kinds  of  shoes  j  the  caiceus^  which  covered  the 
whole  foot  somewhat  like  our  shoes,  and  was  tied  above 
with  latchets  or  strings ;  and  the  soUa  or  slipper^  which 
covered  only  the  sole  of  the  foot,  and  was  fastened  with 
leathern  thongs.  The  calceus  was  always  worn  along 
with  the  toga  when  a  person  went  abroad :  slippers  were 
put  on  during  a  journey  and  at  feasts,  but  it  was  reckon- 
ed effeminate  to  appear  in  public  with  them.  Black 
shoes  were  worn  by  the  citizens  of  ordinary  rank,  and 
white  ones  by  the  women.  Red  shoes  were  sometimes 
worn  by  the  ladies,  and  purple  ones  by  the  coxcombs 
of  the  other  sex.  Red  shoes  were  put  on  by  the  chief 
magistrates  of  Rome  on  days  of  ceremony  and  triumphs. 
The  shoes  of  senators,  patricians,  and  their  children,  had 
K  crescent  upon  them  which  served  for  a  buckle  j  these 
were  called  calcei  lunati.  Slaves  wore  no  shoes;  hence 
they  were  called  cretatt  from  their  dusty  feet.  Fhocion 
also  and  Cato  Uticensis  went  without  shoes.  The  toes 
of  the  Roman  shoes  were  turned  up  in  the  pointy  hence 
they  were  called  calcei  rostrati,  repandi^  &c. 

In  the  9th  and  loth  centuries  the  greatest  princes  of 
£urope  wore  wooden  shoes,  or  the  upper  part  of  lea- 
ther and  the  sole  of  wood.  In  the  reign  of  William 
Rufus,  a  great  beau,  Robert,  surnamed  the  hxxmed^  used 
shoes  with  long  sharp  points,  stuffed  with  tow,  and 
twisted  like  a  ram's  horn.  It  is  said,  the  clergy,  heing 
highly  offended,  declaimed  against  the  long-pointed 
shoes  with  great  vehemence.  The  points,  however, 
continued  to  increase  till,  in  the  reign  of  Richard  II. 
they  were  of  so  enormous  a  length  that  they  were  tied 
to  the  knees  with  chains,  sometimes  of  gold,  sometimes 
of  silver.  The  upper  parts  of  these  shoes  in  Chaucer!ii 
tine  were  cut  in  imitation  of  a  church  window.  The 
long- pointed  shoes  were  called  crackowe^y  and  continued 
in  fashion  for  three  centuries  in  spite,  of  the  bulls  of 
popes,  the  decrees  of  councils,  and  the  declamations  of 
the  clergy.     At  length  the  parliaod^t  pf  Eqgland  .in- 
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terposed  by  an  act  A.  D.  1463,  prohibiting  the  use  of 
shoes  or  boots  with  pikes  exceeding  two  inches  in  length, 
and  prohibiting  all  shoemakers  from  naaking  shoes  or 
boots  with  longer  pikes  under  severe  penalties.  But 
even  this  was  not  sufficient :  it-  was  necessary  to  de- 
nounce the  dreadful  sentence  of  excommunication  against 
all  who  wore  shoes  or  boots  with  points  longer  than  two 
inches.  The  present  fashion  of  shoes  was  introduced 
in  1633,  but  the  buckle  was  not  used  till  1670. 

In  Norway  they  use  shoes  of  a  particular  construc- 
tion, consisting  of  two  pieces,  and  without  heels  \  in 
which  the  upper  leather  sits  close  to  the  foot,  the  sole 
being  joined  to  it  by  many  plaits  or  folds. 

llie  shoes  or  slippers  of  the  Japanese,  as  we  are  in- 
formed by  Professor  Thunberg,  are  made  of  rice- straw 
woven,  but  sometimes  for  people  of  distinction  of  fine 
slips  of  ratan.  The  shoe  consists  of  a  sole,  without  up- 
per leather  or  hind-piece ;  forwards  it  is  crossed  by  a 
strap,  of  the  thickness  of  one's  finger,  which  is  lined 
with  linen  \  from  the  tip  of  the  shoe  to  the  strap  a  cy- 
lindrical.string  is  carried,  which  passes  between  the  great 
and  second  toe,  and  keeps  the  shoe  fast  on  the  foot. 
JiA  these  shoes  have  no  hind-piece,  they  make  a  noise 
when  people  walk  in  them  like  slippers.  When  the  Ja- 
panese travel,  their  shoes  are  furnished  with  three  strings 
made  of  twisted  straw,  with  which  they  are  tied  to  the 
legs  and  feet,  to  prevent  them  from  falling  off.  Some 
people  carry  one  or  more  pairs  of  shoes  with  them  on 
their  journeys,  in  order  to  put  on  new,  when  the  old 
ones  are  worn  ouL  W^hen  it  rains,  or  the  roads  are 
very  dirty,  these  shoes  are  soon  wetted  through,  and  one 
continually  sees  a  great  number  of  worn-out  shoes  lying 
on  the  roads,  especially  near  the  brooks,  where  travel- 
lers have  changed  their  shoes  after  washing  their  feet. 
Instead  of  these,  in  rainy  or  dirty  weather  they  wear 
high  wooden  clogs,  which  underneath  are  hollowed  out 
in  the  middle,  and  at  top  have  a  hand  across  like  a  stir- 
r-up,  and  a  string  for  the  great  toe  ^  so  that  they  can 
walk  without  soiling  their  feet.  Some  of.tliem  have 
their  straw  shoes  fastened  to  these  wooden  clogs.  The 
Japanese  never  enter  their  houses  with  their  shoes  on  ; 
but  leave  them  in  the  entry,  or  place  them  on  the  bench 
near  the  door,  and  thus  are  always  barefooted  in  their 
houses,  so  as  not  to  dirty  their  neat  mats.  During  the 
time  that  the  Dutch  live  at.  Japan,  when  they  are  some-, 
times  under  an  obligation  of  paying  visits  iit  the  houses 
of  the  Japanese,  their  own  rooms  at  the  factory  being 
likewise  covered  with  mats  of  this  kind,  they  wear,  in- 
stead of  the  usual  shoes,  red,  green,  or  black  slippers, 
which,  on  entering  the  house^  .they  pull  off:  however, 
they  have  stockings  on,  and  shoes  .made. of  cotton  stuff 
with  buckles  in  them,  which  shoes  are  made  at  Japan, 
and  can  be  washed  whenever  they  itre  dirty.  Some 
have  them  of  black  satin,  ip  oi^der  to  avoid  washing 
tjiem.  * 

Shoe  of  an  AnchoTy  a  small  block  of  wood,  convex 
on  the  back,  and  having -a  small  hole,  sufficient  to  con- 
tain the  point  of  the  aachor^uke,  on  the  foreside.  It 
is  used  to  pre  vent  ..the  anchor  from  tearing  or  wounding 
the  planks  on  the '  ship's  bow,  when  ascending  or  de- 
scending v  fo' which  purpose  the  shoe  slides  up  and 
down  along  the  bow  between  the  fluke  of  the  anchor 
and  the  planks,  as  being  pressed  dose  to.tbe. latter  by 
the  weight  of  the  former. 
JTo  Shqjs  an  Anchor^  is  to.cover  .the  flukes  with  a 
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SIroe,      VnM^  trtAngqlar  piece  of  plaaki  whMe  unm  or  eaperfiom 
Shoe-      is  mudi  larger  tfamn  that  of  tbe  flakes.    It  it  intended 
**^"*'  ,  to  give  tbe  anebor  a  stronger  and  tnrer  bold  of  the  bet* 
'         torn  in  very  soft  and  ooiy  ground. 

SHOEMAKER8  machine  for  working  at  in  a 
standing  posture.  A  machine  for  this  purpose  was  in* 
vented  by  Mr  Thonms  Parker,  who  on  the  2  2d  of  No* 
vember,  1804,  attended  a  committee  appotnti'd  by  the 
Society  of  Arts,  and  informed  them  that  he  had  made 
use  of  this  apparatus  for  twelve  months,  and  found  it 
very  useful.  He  observed  that  all  the  work  of  shoe- 
making  may  be  done  with  it  standing ;  but  that  in  eome 
parts  thereof  he  found  an  advantage  in  using  along  with 
it  a  high  stool  \  and  that  prior  to  the  use  of  this  ma- 
chine, he  never  saw  or  heard  of  a  similar  inventioo  j  and 
that  lie  found  it  of  great  service  to  his  health. 

He  estimated  the  cost  of  such  a  machine  at  two 
gtfineas. 

Plate  CX^CCXCVI.  fig.  I.  T,  a  bench  ttanding  on 
?^"^*    four  legs,  about  four  feet  from  the  groood. 

^9  A  circular  cushion  affixed  to  the  bendi,  in  the 
centre  of  which  cushion  is  an  open  space  quite  through 
the  bench,  through  which  hole  a  leather  strap  U  ia 
brou/^ht  up  from  below.  This  strap  holds  the  work  and 
last  firm  upon  tbe  cushion  in  any  position  required,  by 
means  of  tbe  workman^s  foot  placed  upon  the  treadle  W. 

X,  Shews  the  last  upon  the  cushion,  with  the  strap 
holding  it  firm. 

Y,  An  implement  used  in  closing  boots. 

Z,  A  small  flat  leather  cushion,  useful  in  adjusttng 
the  last  and  strap. 

L,  The  shoe  last  shewn  separate  from  the  cushion. 
The  round  cushion  is  formed  of  a  circular  piece  of  wood, 
covered  with  leather  or  stuflbd  with  wool  or  hair  to  give 
*  it  some  elasticity. 

Another  macnine  for  the  same  purpose  has  been  in« 
vented  by  Mr  Holden  of  Fettleworth  in  Sussex, 'and 
the  following  account  of  it  was  presented  to  the  Society 
of  Arts.  He  observes  that  the  sitting  posture  had  so 
greatly  injured,  his  health,  as  to  render  it  necessary  to 
give  up  his  business,  and  in  tbis  difficulty  he  invented 
the  machine  which  he  found  to  answer  the  purpose  folly, 
as  it  enabled  him  to  resume  his  work  with  tbe  recovery 
of  hui  healchr  He  recommends  it  as  the  quickest  way 
of  closing  all  the  thread  work,  and  he  adds,  that  he  has 
made  1800  or  2000  pairs  of  shoes  with  the  machine, 
and  still  oontines  to  employ  it.  The  foUowine  is  a  de- 
scription of  the  msching. 
FSf..  a.  Fig.  2.  Ay  the  bed  for  tbe  closing  block,  and  to  lay 

the  shoe  in,  whilst  sewing. 

fi.  The  closing  block. 

C,  A  loose  bed  to  lay  the  shoe  in  whilst  stitching; 
the  lower  part  of  which  is  here  exhibited  reversed,  to 
shew  how  ft  is  placed  ki  the  other  bed  A. 

D,  The  hollow  or  upper  ^part  of  the  loose  bed  C,  in 
which  the  shoe  is  laid  while  stitching. 

E,  A  table  on  which  the  tools  wanted  ate  to  be  laid. 

F,  An  iron  semicircle,  fixed  to  each  end  of  the  bed 
A,  to  allow  the  bed  to  be  raised  or  depressed.  This  half 
circle  moves  in  the  block  G. 

H,  Another  iron  seraicirche,  with  notches,  wlneh  catch 
upon  a  tooth  in  the  centre  of  the  block, 'to  hold  the  bed 
in  any  angle  requited,  l-liis  semicircle  moves  sidewiso 
on  two  hooks  in  staples  at  each  end  of  the  bed. 

I,  Ae  tail  or  atoni  df  the  bed  A,  movhig  in  »  cylin^i 
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drieal  bole  in  the  pillar,  oaahlhg  the  hod  to  W  tmmi 
!■  may  required  directiosy  aod  which,  with  tbe  waowm^ 
ment  F,  onablea  the  «permlor  to  plaee  the  shoo  iat  aay 
pseition  neeeseary* 

K,  the  pillar,  formed  like  the  pillar  of  a  olaw*l»bk, 
•xeeptiag  the  two  side  legs  being  in  a  direct  liae,  aaA 
the  other  leg  at  a  right  angle  with  them. 

L,  The  semicircle  H,  shewn  separately,  to  ozplaia 
how  it  is  connected  with  the  staples,  aad  how  the  Botches 
are  formed. 

M,  The  tail  or  stem  of  the  bed  A,  and  the  lower 
part  of  the  bed  N,  shewn  separately,  to  explain  how  the 
upper  part  of  the  bed  is  rajsed  or  depressed  occasioo-> 
aHy. 

Horwe-SHos.    See  Farriery,  N^  131. 

SHOOTING,  in  the  military  art.  See  Artiixxrt,, 
Gi/NMERT,  and  Projectiijib.  , 

Shootiko,  in  sportmanship,  the  killing  of  gaaw  bysiMoiaf  a 
the  gun,  with  or  without  the  help  of  dogs.  qiofti 

Under  this  article  we  shall  lay  down  all  the  nlloo«U^ 
which  are  necespory  to  be  observed  in  order  to  rea- 
der one  accomplished  and  soccessful  in  the  artof  sbooC* 

The  fii«t  thing  which  the  sportsman  ought  to  nttend^ 
to  is  the  choice  of  his  fowling-piece.  Convoniency  re-  fbt 
qnires  that  the  barrel  be  at  light  as  possible,  at  the  oamo  sias  «>^ 
time  it  ought  to  possess  that  degree  of  strength  wfaieii^^^ 
will  make  it  not  liable  to  burst.  Experience  has  pro- 
ved, that  a  thin  and  lisbt  barrel,  which  is  of  equal  thick* 
neos  in  eveiy  part  of  its  eiremnierence,  is  nrach  less  lm« 
ble  to  burst  than  ooe  which  is  coasiderabiy  thicker  aod 
heavier,  hut  which,  Ivom  being  badly  filed  or  bond,  io 
of  oneqoal  strength  in  difcrent  places. 

It  is  also  of  importance  to  deCemine  of  whaHengtk 
the  barrel  ought  to  be,  ia  order  to  acquire  that  rango 
wfcich  the  sportsman  has  occasion  lor.  On  this  snbjeoi 
we  have  received  the  following  information  from  an  ox* 
perienced  sportsman.  We  have,  at  different  times,  eon- 
pared  barrels  of  all  the  inlemediatie  -lengths  hetweeii  aS 
and  40  inches,  and  of  nearly  the  same  caliber,  that  is  to 
say,  frooi  21  to  26  >  and  these  trials  were  made  both  bjf 
firing  the  pieces  horn  Che  shouMer,  and  from  a  fina 
blook,  at  an  equal  distance,  and  with  eqonl  weights  of 
fhe;8amo  powder  and  of  the  same  shot. 

To  avoid  every  possibility  of  error,  the  qoiresof  papor 
at  which  we  fired  were  fixed  against  planks  inslead'Of 
being  placed  against  the  wall.  From  these  trials  fre- 
quently repeated,  we  found  that  the  shot  pieieed  aio 
equal  number  of  sheets,  whether  it  was  fired  tram  a 
barrel  of  28,  30,  32,34,  36, 36,  or  40,  inches  in  length* 
Nay  more,  we  have  compared  two  barrels  of  the  smno 
caliber,  but  one  of  them  33,  nnd  tbe  other  (6  tncheo 
long,  by  repeatedly  firing  them  in  the  same  manner  ao 
tibe  others,  at  different  distances  from  45  to  100  paoea, 
and  tberesults  have  always  been  the  same,  i.  e.  the  barrel 
of  33  inches  drove  its  shot  through  ae  many  sheets  of 
paper  as  that  of  €6  did.  The  oonelusion  from  all  thAa 
is,  that  the  difference  of  10  inches  in  tbe  length  of  tbo 
baf  rel,  which  seems  to  be  more  than  is  ever  insisted  an- 
on among  sportsnwn,  produces  no  sensible  diffcMneo  m 
die  range  of  the  piece  %  and  therefore,  that  every  000 
may  please  hims^iu  the  length  of  his  barrel,  wlthont 
either  detriment  or  advantaged  the  rmgo. 

It  may  appear  as  ao  objection  to  this,  thatadnck^goit 
whtohis  »9  sc  SIR  loot  long  julk  Rt  a  gveatar  diitanoo 

thna- 
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ahodUag.  tlmii  a  fowltng^piaee;  but  this  is  not  owisg  to  its  length, 
<    '  f      ■>  but  to  its  greater  weight  and  thiekneaa,  which  give  it 
such  additional  atrengtn,  that  the  shot  maj  be  increased, 
and  the  charge  of  powder  doubled,  trebled,  and  even 
3         qaadropied.     But  a  barrel  of  five  or  six  feet  length 
Pnper        would  be  very  inconvenient  for  fowling.     Those  who 
ifaT^kLraL  <^^^'^  ^^^  appearance  of  the  piece,  lightness,  and  the 
ease  with  which  it  is  managed,  will  find  that  a  barret 
from  33  to  36  inches  wilt  answer  best, 
Caltbv.  ^^  i^^^t  thing  to  be  considered  is,  of  what  dimen- 

sions the  caliber  or  bore  of  a  fowling-piece  ougbt  to  be. 
This  matter  has  been  subjected  to  experiment,  and  it 
has  been  found,  that  a  barrel  of  22  or  24,  which  is  the 
largest  caliber  usually  employed  in  fowling-pieces, 
throws  its  shot  as  closely  as  one  of  the  smallest  caliber, 
^  viz.  of  30  or  32  (a). 
lisagth  As  to  the  length  and  form  of  the  stock,  it  may  be 

mad  form  ofjui^  down  as  a  principle,  that  a  long  stock  is  preferable 
'^  to  a  short  one,  and  at  the  same  time  rather  more  bent 
than  usual ;  for  a  long  stock  sits  firmer  to  the  shoulder 
than  a  short  one,  and  particularly  so  when  the  shooter 
is  accustomed  to  place  his  left  hand,  which  principally 
supports  the  piece,  near  to  the  entrance  of  the  ramrod 
into  the  stock. 

It  is  certain,  however,  that  the  stock  may  be  so  form- 
ed as  to  be  better  suited  to  one  man  than  another.  For 
a  tall,  long-armed  man,  the  stock  of  a  gun  should  be 
longer  than  for  one  of  a  less  stature  and  shorter  arm. 
That  a  straight  stock  is  proper  for  him  who  has  high 
shoulders  and  a  short  neck  ;  ibr,  if  it  be  much  bent,  it 
would  be  very  difficult  Ibr  him,  especially  in  the  quick 
motion  required  in  shooting  at  a  flying  or  running  ob- 
ject, to  place  the  butt  of  the  gun-stock  firmly  to  the 
shciolder,  the  upper  pairt  alone  would  in  general  be  fix- 
ed 'y  which  would  not  only  raise  the  muzzlOf  and  oonse- 
qnently  shoot  high,  bat  make  the  recoil  much  more  sen- 
sibly felt,  than  if  the  whole  end  of  the  stock  wers  firm* 
ly  placed  on  his  shoulder.  Besides,  supposing  the  shoot- 
er to  bring  the  butt  home  to  his  shoulder,  he  would 
scarcely  be  able  to  level  his  pisce  at  the  objeet.  On 
Che  contrary,  a  man  with  low  shoulders,  and  a  long 
neek,  requires  a  stock  much  bent ;  for  if  it  b  straight, 
he  will,  in  the  act  of  lowering  his  head  to  that  place  of 
the  stock  at  which  liis  cheek  should  rest  in  taking  aim, 
feel  a  constraint  which  he  never  experiences,  when  by 
the  effect  of  the  proper  degree  of  bent,  the  stock  lends 
him  some  assistaoee,  and>  as  it  were,  meets  his  aim  half 
way. 

Ifaviag  now  described  the  fowling-pieee  which  has 

been  found  to  answer  best,  -it  will  next  be  proper  to  give 

some  instructions  for  the  choice  of  gunpowder,  sbot^ 

^         and  wadding. 

mfig^.       The  varions  kinda  of  gwipowder  are  well  known  ; 

pswdcr.       bat,  in  the  opinion  of  some  experioooed  sportsmen.  Her* 

vey*s  battle-powder  is  the  best.    Thote  who  wish  to  «x» 

amine  the  strength  of  powder,  may  deternHue  it  by  dry<- 

ing  some  of  it  very  well,  and  then  Iryiotf  how  mony 

eheets  of  paper  it  will  drive  the  shot  thmi^,  at  llie<diy> 

stance  of  10  or  i  A  yavds.     In  this  trial  wa  should  be 
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careful  to  employ  tho  same  sized  shot  in  each  oxpevi-  Shestiap»- 
ment,  the  quantity  both  of  the  shot  and  the  powder  he» '  ■■    ^      '^ 
ing  regulated   by  exact  weight  >  otherwise  we  cannott 
even  in  this  experiment,  arrive  at  any  certainty  in  com« 
paring  the  strength  of  different  powders,  or  of  the  same 
powder  at  different  times.  y 

Powder  ought  to  be  kept  very  dry,  for  every  degree  To  be  kept 
of  moisture  injures  it;  and  if  considerable,  the  saltpetre  dry. 
ts  dissolved,  and  the  intimate  combination  of  the  soveral 
ingredients  is  entirely  destroyed,  It  is  observed,  that 
after  firing  with  damp  powder  the  piece  becomes  very 
fool,  which  seems  to  arise  from  the  diminution  of  the 
activity  of  the  fire  in  the  explosion.  Flasks  of  coppev 
or  tin  are  much  better  for  keeping  powder  in  than  those 
made  of  leather,  or  than  small  casks.  Their  neclui 
eudbt  to  be  small  and  well  stopped  with  cork.  .       s 

The  patent  nuUed  tAoiU  new  very  generally  ased,  Sise  of 
and  is  reckoned  superior  to  any  other.     The  size  of  the  *^^ 
shot  must  vary  according  to  the  particular  species  of 
game  which  is  the  object  of  the  sportsman's  pursuit,  as 
well  as  be  adapted  to  the  season.    In  the  first  month  of 
partridge  shooting,  N^  J«  is  meet  proper;  for  since  at  thio^- 
tirae  the  birds  spring  near  at  hand,  and  wo  seldom  fire 
at  mora  than  the  distance  of  49  paces,  if  the  shooter 
takes  his  aim  but  tolerably  well,  it  is  almost  impossible 
for  a  bird  at  this  distance  to  escape  in  the  circle  whidr 
the  shot  forms. 

As  hares  sit  closer,  and  are  thinly  covered  with  for  «t 
this  season,  they  may  easily  be  killed  with  this  shot  at 
30  or  35  paces.  N^  i.  is  equally  proper  for-  shooting 
snipes  or  quails.  About  the  beginning  of  October,, 
when  the  partridges  axa  stronger,  N°  3.  is  the  most  pro- 
per shot  to  be  need.  Many  sportsmen  use  no>  other  do* 
ring  the  whole  season.  The  direetions  which  have  now' 
been  given  refer  only  to  the  patent  shot. 

We  shall  now  soh^in  a  toble,  which  will  shew  at  one  - 
view  the  number  of  pellets  composing  an  onnce  weight, 
of  each  sort  of  shot,  the  patent  and  the  common,  hegio* 
niog  with  the  smallest  size. 

PATKrr  Shot. 
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m                          ^ 
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For  a  fii«rling«pfeee  of  n  comraon  odtfaer,  wfaicfa  is  ftisportisw 
fnom  24  to  30  balls  to  the  aoond  weicht,  n  dram  and  %^^^^^, 


(a)  In  speaking  of  the  size  of  the  caliber,  we  mean  by  22>or  24,  tbnt  so  many  balls  exactly  fitting  it  weigh 
just  one  pound  ;  and  every  caliber  is  marked  in  the  same  way. 

(b)  The  reader  will  observe  that  the  patent  shot  has  no  N^  6,  the  K  being  sobititvCed  in  ita  phee,  «ad  tliai. 
ihe  numbers  do  not  follow  each  other  in  the  order  of  progression  r  The  reason  of  this  we  caiuiQt  ajsai^j^ 


Mootfii^. 


TO 

'Wadding' 
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and  shot 
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ly  raniQicd 
down. 


12 

Birectiont 
for  loading 
tad  firiDff. 
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garter,  or  at  most  a  dram  and  a  balf,  of  good  powder  \ 
and  an  ounce,  or  an  ounce  and  a  quarter  of  shot,  is  suf- 
ficient* But"wheu  shot  of  a  larger  size  is  used,  such  as 
N^  5.  the  charge  of  shot  may  be  increased  one-fourth, 
ibr  the  purpose  of  coanterhalandng  in  some  degree  what 
tlie  size  of  the  shot  loses  in  the  number  uf* pellets,  and 
also  to  enable  it  to  garnnh  the  more.  For  this  purpose 
the  sportsman  will  find  a  measure  marked  with  the  pro* 
)ier  gauges  very  convenient  to  him.  An  instrument  of 
this  nature  has  been  made  by  an  ingenious  artist  of 
London,  Egg  of  the  Haymarket. 

A  consequence  of  overloading  with  shot,  is  the  pow- 
der has  not  sufficient  strength  to  throw  it  to  its  proper 
distauce  ;  for  if  the  object  fired  at  be  distant,  one-half 
of  the  pellets  composing  the  charge,  by  their  too  great 
quantity  and  weight,  will  strike  against  each  other,  and 
fall  by  the  way  ;  and  those  which  reach  the  mark  will 
have  small  force,  and  will  produce  but  little  or  no  ef« 
feet. 

The  use  of  the  waM'ng  is  to  carry  the  shot  in  a  body 
to  a  certain  distance  from  the  muzzle  of  the  piece.  It 
ought  to  be  of  soft  and  pliable  materials*  The  best  kind 
of  wadding,  in  the  opinion  of  an  experienced  fowler,  is 
a  piece  of  an  old  hat ;  but  this  cannot  be  obtained  in 
sufficient  quantity.  Next  to  it  nothing  is  better  than 
soft  brown  paper,  which  combines  suppleness  with  con* 
sistence,  moulds  itself  to  the  barrel,  and  never  falls  to 
the  ground  within  12  or  15  paces  -from  the  muzzle  of 
the  piece.  Tow  answers  very  well,  and  cork  has  been 
extolled  for  possessing  the  ^culiar  tirtue  of  increasing 
the  range  and-closeness  of  the  shot* 

The  wadding  oOghtto  be  quite  close  in  the  barrel, 
but  not  rammed  too  hard  )  for  irit  be  rammed  too  close, 
or  be  of  a  rigid  substance,  the  piece  will  recoil,  and  the 
shot  will  spread  too  much.  On  the  other  hand,  if  the 
wadding  be  very  loose,  or  is  composed  of  too  soft  mate- 
rials, such  as  wool  -or  cotton,  the  discharge  will  not  pos- 
sess proper  force. 

In  loading  a  piece,  the  powder  ought  to  be  slightly 
rammed  down  by  only  pressing  the  ramrod  two  or  three 
times  on  the  wadding,  and  not  by  drawing  up  the  ram* 
rod  and  then  returning  it  into  the  barrel  with  a  jerk  of 
tlie  arm  several  times.  For  when  the  powder  is  vio- 
lently compressed,  some  of  the  grains  must  be  bruised, 
which  will  prevent  the  explosion  from  being  quick,  and 
will  spread  the  shot  too  wide.  In  pouring  the  powder 
into  the  barrel,  the  measure  ought  to  be  held  so  as  that 
the  powder  may  fall  roost  readily  to  the  bottom.  That 
no  grains  may  adhere  to  the  sides  of  the  barrel,  the 
butt-end  of  the  piece  may  be  struck  against  the  ground. 
The  shot  ought  never  to  he  rammed  down  with  force  : 
U  is  sufficient  to  strike  the  bntt-end  of  the  gun  against 
the  ground  as  before.  Then  the  wadding  is  to  be  put 
^own  gently.  A  sportsman  ought  never  to  carry  his 
gun  under  his  arm  with  the  muzzle  inclined  downwards, 
for  this  practice  loosens  the  wadding  and  charge  too 
much. 

•  Immediately  after  the  piece  is  fired  it  ought  to  be  re- 
loaded 'f  for  while  the  barrel  is  still  warm,  there  is  no 
danger  of  any  moisture  lodging  in  it  to  hinder  the  pow- 
der from  falling  to  the  bottom.  As  it  is  found  that  the 
coFdness  of  the  barrel,  and  perhaps  the  moisture  con- 
densed in  it,  diminishes  the  force  of  the  powder  in  the 
first  shot )  it  is  proper  to  fire  off  a  little  powder  before 
the  piece  is  -loaded.     Some  prime  before  loading,  but 
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this  is  Bot  pfoper  unWas  the  touch-hole  be  tery  large,  shootbr. 
After  every  discharge  the  touch-hole  ought  to  be  piidi-  <>■  py  ..J 
cd,  or  a  small  feather  may  be  inserted  to  clear  away 
any  humidity  or  foulness  that  has  be«n  contracted. 

The  sportsman  having  loaded  hit  piece,  must  next 
prepare  to  fire.  For  this  porpoae  he  ought  to  place 
his  liand  near  the  entrance  of  the  ramrod,  and  iCt  the 
same  time  grasp  the  barrel  firmly.  The  mu&zle  should 
be  a  little  elevated,  for  it  is  more  usual  to  shoot  low 
than  high,  l^his  direction  ought  particularly  to  be  at- 
teaded  to  wheu  the  object  is  a  little  distant }  because 
shot  as  well  as  ball  only  moves  a  certain  distance  point 
Uank,  when  it  begins  to  describe  the  curve  of  the  pa- 
rabola. I  ^ 
,  Practice  soon  teaches  the  sportsman  the  proper  di-I>i><aac€at 
stance  at  which  he  should  shoot.  The  disUnce  at  which  ^^*^^  ^^ 
be  ought  infallibly  to  kill  any  kind  of  game  with  patent  *^JJJJ^ 
shot,  N°  3.  provided  the  aim  be  well  taken,  is  from  25  ^]. 
to  35  paces  for  the  footed,  and  from  40  to  45  puces  for 
the  winged,  game.  Beyond  this  distance  even  to  50  or 
55  paces,  both  partridges  and  bares  are  sometimes  kill- 
ed  J  hilt  in  general  the  bares  are  only  slightly  wounded, 
and  carry  away  the  shot  >  and  the  partridges  at  that  di« 
stance  present  so  small  a  surface,  that  they  frequently 
escape  untouched  between  the  spaces  of  the  circle.  Yet 
it  does  not  follow  that  a  partridge  may  not  be  killed 
with  N^  3,  patent  shot  at  60  and  even  70  paces  di- 
stance, but  then  these  shots  are  very  rare.  14 
In  shooting  at  a  bird  flying,  or  a  hare  running  acrosi,  Ho«  tk 
it  is  necessary  to  take  aim  before  the  object  in  proper*  fT**^^ 
tion  to  its  distance  at  the  time  of  firing.  If  a  partridga  ^ 
flies  across  at  the  ^distance  of  30  or  35  paces,  it  will  be 
sufficient  to  aim  at  the  head,  or  at  most,  but  a  small 
space  before  it.  If  it  be  50,  60,  or  70  paces  distant, 
it  is  then  requisite  to  aim  at  least  half  a  foot  before  the 
head.  The  same  practice  ought  to  be  observed  in 
shooting  at  a  hare,  rabbit,  or  fox,  when  running  in  a 
cross  direction  ^  at  the  same  time  making  due  allowanoe 
for  the  distance  and  swiftness  of  the  pace*  Another 
thing  to  be  attended  to  is,  that  the  shooter  ought  not 
involuntarily  to  stop  the  motion  of  the  arms  at  the  mo- 
ment of  pulling  the  trigger  ^  for  the  instant  the  hand 
stops  in  order  to  fire,  however  inconsiderable  the  time 
be,  the  bird  gets  beyond  the  line  of  aim,  and  the  shot 
will  miss  it.  A  sportsman  ought  therefore  to  aocu- 
stom  his  hand  while  he  is  taking  aim  to  follow  the  ob- 
ject. When  a  hare  runs  in  a  straight  line  from  the 
shooter,  he  should  take  his  aim  between  the  ears,  other- 
wise he  will  run  the  hazard  either  of  missing,  or  at 
least  not  of  killing  dead,  or  as  it  is  sometimes  called 
clean. 

A  fowling-piece  should  not  be  fired  more  than  20  or  g^^^^^^^ 
25  times  without  being  washed  j  a  barrel  when  foul  nei^of  thtmag 
ther  shoots  so  ready,  nor  carries  the  shot  so  far  a^  when  to  h%  kept 
clean.      The  flint,  pan,  and  hammer,  should  be  well^^**^^ 
wiped  after  each  shot }  this  contributes  greatly  to  make  ^'^' 
the  piece  go  off  quick  ;  but  then  it  should  be  done  with 
such  expedition,  that  the  barrel  may  be  reloaded  whilst 
warm,  for  the  reasons  we  have  before  advanced.     The 
flint  should  be  frequently  changed,  without  waiting  un-. 
til  it  misses  fire  before  a  new  one  is  put  in.    Fifteen  or 
eighteen  shots,  therefore,  should  only  be  fired  with  the 
same  flint  j  the  ex  pence  is  too  trifling  to  be  regarded, 
and  by  changing  it  thus  often  much  vexation  will  be 
prevented. 
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'  A  gno  also  sfaoold  never  be  fired  with  the  prime  of 
the  preceding*  day  \  it  may  happen  that  an  old  priming 
will  sometimes  go  off  well,  but  it  will  more  frequently 
contract  moisture  and  iuze  in  the  firing ;  then  the  ob- 
ject will  most  probably  be  missed,  and  that  because  the 
piece  wa&not  fresh-primed. 

For  thfr  information  of  the  young  sportsman  we  shall 
add  a  few  more  general  directions.  In  warm  weather 
he  ought  to  seek  for  game  in  plains  and  open  grounds* 
and  in  cold  weather  he.  may  search  little  hills  exposed 
to  the  sun,  along  hedges,  among  heath,  in  stubbles, 
and  in  pastures  where  there  is  much  furze  and  fern.  The 
morning  is  the  best  time  of  the  day,  before  the  dew 
is  exhaled,  and  before  the  game  has  been,  disturbed. 
The  colour  of  the  shooters  dress  ought  to  be  the  same 
with  that  of  the  fields  and  trees  ^  in  summer  it  ought  to 
be  green,  in  winter  a  dark  gray.  He  ought  to  hunt  as 
much  as  possible  with  the  wind,  not  only  to  prevent  the 
game  from  perceiving  the  approach  of  him  and  his  dog, 
but  also  to  enable  the  dog  to  6c«it  the  game  at  a  great- 
er distance. 

He  should  never  be  discouraged  from  hunting  and 
ranging  the  same  ground  over  and  over  again,  especi- 
ally in  places  covered  with  heath,  brambles,  high  grass, 
or  young  coppice  wood.  A  hare  or  rabbit  will  fre- 
quently suffer  him  to  pass  several  times  within  a  few 
jeards  of  its  form  without  getting  up.  He  should  be 
still  more  patient  when  he  has  marked  partridges  into 
such  places,  for  it  often  happens,  that  after  the  birds 
have  been  sprang  many  times,  they  lie  so  dead  that 
they  will  suffer  him  almost  to  tread  upon  them  before 
they  Will  rbe.  Pheasants,  quails,  and  woodcocks,  do 
the  same. 

He  ought  to  look  carefully  about  him,  never  passing 
a  bush  or  tuft  of  grass  without  examination  ;  but  he 
ought  never  to  strike  them  with  the  muzzle  of  his  gun, 
for  it  will  loosen  his  wadding.  He  who  patiently  beats 
and  ranges  his  ground  over  again,  without  being  dis- 
couraged, will  always  kill  the  greatest  quantity  of  game; 
and  if  be  is  shooting  in  company,  he  will  find  game 
where  others  have  passed  without  discovering  any. 

When  he  has  fired  he  should  called  in  his  dog,  that  he 
may  not  have  the  mortification  to  see  game  rise  whioh 
he  cannot  shoot.  When  he  has  killed  a  bird,  instead 
of  being  anxious  about  picking  it  up,  he  ought  to  fol- 
low the  rest  of  the  covey  with  his  eye  till  he  see  them 
settle. 

Three  species  of  dogs  are  capable  of  receiving  the 
proper  instruction,  and  of  being  trained.  These  are 
the  smooth  pointer,  the  spaniel,  and  the  rough  pointer. 
The  last  is  a  dog  with  long  curled  hair,  and  seems  to 
be  a  mixed  breed  of  the  water-dog  and  the  spaniel. 
The  smooth  pointer  is  active  and  lively  enough  in  his 
range,  but  in  general  is  proper  only  for  an  open  coun- 
try. 

The  greatest  part  of  these  dogs  are  afraid  of  watery 
brambles,  and  thickets ;  but  the  spaniel  and  the  rough 
pointer  are  easily  taught  to  take  the  water,  even  in  cold 
weather,  and  to  range  the  woods  and  rough  places  as 
well  as  the  plain.  Greater  dependence  may  therefon 
be  had  on  these  two  last  species  of  dogs  than  on  the- 
smooth  pointer. 

The  education  of  a  pointer  may  commence  when  he 
is  only  five  or  six  months  old.  The  only  lessons  which 
be  can  be  taught  at  this  time  arc^  ioJetckunA  carn/funf 


thing  when  desired  ;  to  coaie  in  when  he  mns  far  off^  Shooti  wg. 
and  to  go  behind  when  he  returns }  using,  in  the  one 
case,  the  words  here^  come  in^  and  in  the  other  back  or 
behind*  It  is  also  necessary  at  this  period  to  accustom 
him  to  be  tied  up  in  the  kennel  or  stable ;  but  he  ought 
not  at  first  to  be  tied  too  long.  He  should  be  let  loose 
the  morning,   and   fastened  again  in  the  evening. 


in 


When  a  dog  is  not  early  accustomed  to  be  chained,  he 
disturbs  every  person  in  the  neighbourhood  by  howling. . 
It  is  also  of  importance  that  the  person  who  is  to  train 
him  should  give  him  his  food. 

When  the  dog  has  attained  the  age  of  lO  or  12 
months,  he  may  be  carried  into  the  field  to  be  regularly 
trained.  At  first  he  may  be  allowed  to  follow  his  own 
inclination,  and  to  run  after  every  animal  he  sees.  His 
indiscriminating  eagerness  will  soon  abate,  and  he  will 
pursue  only  partridges  and  hares.  He  will  soon  become 
tired  of  following  partridges  in  vain,  and  will  content 
himself  after  having  flushed  them  to  follow  them  with 
his  eyes.  It  will  be  mere  difficult  to  prevent  him  from 
following  hares. 

All  young  dogs  are  apt  to  rake  ;  that  is,  to  hunt  with 
their  noses  close  to  the  ground,  to  follow  birds  rather 
by  the  track  than  by  the  wind.  But  partridges  lit 
much  better  to  dogs  that  wind  them,  than  to  those  that 
follow  them  by  the  track.  The  dog  that  winds  the 
scent  approaches  the  birds  by  degrees  and  without  di-  • 
sturbing  them ;  but  they  are  immediately  alarmed  when 
they  see  a  dog  tracing  their  footsteps.  When  you  per- 
ceive that  your  dog  is  committing  this  fault,  call  to  him 
in  an  angry  tone  Aoid  ftp;  he  will  then  grow  uneasy  and 
agitated,  going  first  to  the  one  side  and  then  to  the 
other,  until  the  wind  brings  him  the  scent  of  the  birds. 
After  finding  the  game  four  or  five  times  in  this  way,  ha 
will  take  the  wind  of  himself,  and  hunt  with  his  no^ 
high.  If  it' be  difficult  to  correct  this  fault,  it  will  be 
necessary  to  put  the  pu%isle  peg  upon  him.  This  is  of 
very. simple  construction,  consisting  only  of  a  piece  of ' 
oak  or  deal  inch  board,  one  foot  in  length,  and  an  inch 
and  a  half  in  breadth,  tapering  a  little  to  one  end  ;  at 
the  broader  end  are  two  holes  running  longitudinally, 
through  which  the  collar  of  the  dog  is  put,  and  tlia 
whole  is  buckled  round  his  neck),  the  piece  of  wood  be- 
ing projected  beyond  his  nose,  is^  then  fastened  with  e 
piece  of  leather  thong  to  his  nnder  jaw«  By  this  means 
the  peg  advancing  seven  or-  eight  inches  beyond  hia 
snotit,  the  dog  is  prevented  from  putting  his  nose  to  the 
ground  and  raking« 

As  soon  as  the  young  dog  knows  his -game,  you  mnst^^' 
bring  him  onder  complete  subjection^  If  he  is  tractable, 
this  will  be  easy ;  but  if  he  is-stubborn,  it  will  be  neces- 
sary to  use  the  trash  cordy  which  is  a  rope  or  cord  of  ao 
or  25  fathoms  in  length  fastened  to  his  collar.  If  he  re- 
fuse to  come  back  when  called  upon,  you  must  chock 
him  smartly  with  the  cord,  which  will  often  bring  him 
upon  his  haunehes.  But  be  sure  you  never  call  to  him 
except  when  you  are  within  reach  of  the  cord.  After 
repeating  this  several  times  he  will  not  fail  to  come  back 
when  called ;.  he  ought  then  to  be  caressed,  and  a  bit  of 
bread  should  be  given  him.  He  ought  now  constantly 
to  be  tied  upv  aad'never^  unchained,  except  when  yon 
give  him  his  food,  and  even  then  only  when  he  has  done 
something  to  deserve  it. 

The  next  step  will  be  to  throw  down  a  piece  of 
bread  oa  the  g^und,^  at  the  same  moment  taking  hold 
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fhootiif^.  of  tile  (log  liy  the  oolttr^  OAUing  out  to  Um,  **  tako 
'  V  -'  heed,— -softly.**  After  haviog  held  him  io  tbitniMiner 
for  some  space  of  time,  say  to  him,  **  seize*— lay  hold.** 
If  he  is  impatient  to  lay  hold  of  the  piece  of  bread  be- 
fore the  signal  is  given,  correct  him  gently  with  a  small 
whip.  Repeat  this  lesson  until  he  **  takes  heed**  well, 
and  no  longer  reqnireii  to  be  held  fast  to  prevent  him 
from  laying  hold  of  the  bread.  When  he  is  well  ac- 
ctistomed  to  this  manage,  turn  the  bread  with  a  stick, 
holding  it  in  the  manner  yon  do  a  fowling-piece,  and 
having  done  so,  cry  sffize*  Never  suffer  the  dog  to  eat 
either  in  the  house  or  field  without  having  fint  made 
him  take  heed  in  this  manner. 

Then,  in  order  to  apply  this  lesson  to  the  game,  fry 
small  pieces  of  bread  in  hogs  lard,  with  the  dung  of  par- 
tridge \  take  these  in  a  linen  bag  into  the  fields,  stub- 
bles, ploughed  grounds,  and  pastures,  and  there  pot  the 
pieces  in  several  different  places,  marking  the  epots  with 
little  cleft  pickets  of  wood,  which  will  be  rendered  more 
dtstittgnisfaable  by  putting  pieces  of  card  in  the  nicks. 
This  being  done,  cast  off  the  dog  and  conduct  him  to 
diese  peaces,  always  hunting  in  the  wiiid.  After  be  has 
caught  the  scent  of  the  bread,  if  he  approaches  too  near, 
mnd  seems  eager  to  fall  upon  it,  cry  to  him  in  a  mena- 
cing tone,  *^  take  heed  -,**  and  if  he  does  not  stop  imme- 
diately, correct  him  wiHi  the  whip.  He  will  soon  com* 
prel^nd  what  is  required  of  him,  and  will  stand. 

Ai  the  neii^  lesson,  take  yonr  gun  charged  only  with 
powder,  fvalk  gently  round  the  piece  of  bvead  once  or 
twice,  ai^  me  instead  of  crying  seize.  The  next  time 
of  piactising  this  lesson,  walk  round  the  bread  four  or 
five  times,  but  in  a  greater  circle  than  before,  and  con« 
ttnue  to  do  this  until  the  dog  is  conqtiered  of  his  impa- 
tience, and  will  stand  without  moving  until  the  signsil  is 
given  him.  When  he  keeps  his  point  well,  and  staads 
steady  in  this  lesson,  you  may  carry  him  to  the  birds  } 
if  he  run  in  upon  them,  or  bark  when  they  spring  up, 
you  nMist  correct  him )  and  if  he  continue  to  do  so, 
you  must  return  to  the  fried  bread  ^  but  this  is  seldom 
necessary. 

When  the  dog  has  learned  by  this  use  of  the  bread 

to  take  heed,  he  may  be  carried  to  the  fields  with  the 

trash-cord  dragging  on  the  ground.     When  he  springs 

birds  for  the  first  time,  if  he  runs  after  them  or  barks, 

dieck  him  bj  calling  out  to  him,  fake  heed.   If  he  point 

properly,  caress  him}    but  you  ought  never  to  hunt 

«»        without  the  cord  until  be  point  staunch. 

.  aad  pre-  If  the  dog  runs  after  sheep,  and  it  be  difficult  to  cure 

venting  hit  Wft\^  couple  him  with  a  ram,  and  then  whip  the  dog  as 

alarm  the  ram  5  he^wrll  ntn  with  all  his  speed,  and  drag 
the  dog  along  withhrm;  but  he  will  at  length  take 
courage,  turn  upon  the  dog,  and  butt  him  severely  with 
his  horns.  When  you  think  the  dog  is  sufficiently  chas- 
tised, untie  him :  he  will  never  ran  at  sheep  again. 

Having  now  given  a  few  general  instructions  conocrn*' 

ing  the  best  method  of  training  pointers,  we  shall  sub^ 

join  a  few  observations  respecting  the  most  common  ape- 

cies  of  game,  the  partridge,  pheasant,  gronse,  woed- 

«o        cock,  snipe,  and  wild  dock. 

01»fefTa-         Partridges  pair  in  the  spring,  and  lay  their  eggs  ^ge- 

taoDtcon-   nterallj  from  15  to  10)  during  May  and  part  of  June. 

*^"2Pr**Thc  young  begin  to  fly  about  the  end  of  June,  and 

'^^^^*   their  plumage  is  complete  in  the  beginning  of  October. 

The  ontle  has  a  conspicuous  horse  shoe  upon  bit  bKaat, 
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an  obtuse  apar  on  tbe  hinder  part  of  live  leg,  wUdi  di« 
•tingoisb  him  from  the  fcmakr.  He  it  also  rather  hun- 
ger. 

When  a  sportsman  is  aboeting  in  a  coimtry  where 
the  birds  are  thin,  and  he  no  longer  choeees  to  ran^ 
the  field  for  the  bare  chance  of  meeting  with  thefB, 
the  following  method  will  show  him  where  to  find  them 
on  another  diay.  la  the  evening,  from  ranset  to  niglit- 
fali,  he  shoald  post  himself  in  a  field,  at  the  foot  of  a 
tree  or  -a  bosh,  aad  there  wait  until  the  partridges  begin 
to  call  or  juck,  which  they  always  do  at  that  time  \ 
not  only  for  the  purpose  of  drawing  together  when  se- 
parated, but  also  when  the  birds  composing  the  covey 
are  not  dispersed.  After  calling  in  this  ^mnaer  for 
some  little  space  of  time,  the  partridges  will  take  to 
flight  \  then,  if  he  mark  the  place  where  they  alight, 
he  may  be  assured  they  will  lie  there  the  whole  night, 
naless  disturbed.  Let  him  return  to  the  same  peet  the 
next  memtng  by  break  of  day,  and  there  watch  a 
while )  being  careful  to  keep  his  dog  in  a  string,  if  he 
is  not  under  perfect  command. 

A«  soon  ai»  the  dawn  begins  to  peep,  the  partridges 
will  begin  to  call,  and  soon  afterwards  will  perform  the 
same  nkanotuvre  as  on  the  preceding  evening  \  that 
is,  after  having  called  a  while,  they  will  take  their 
flight,  and  will  most  commonly  settle  at  a  little  distance. 
There  in  a  few  minutes  they  will  call  again,  and  sone- 
timea  take  a  second  flight,  but  that  will  be  to  no  great 
distance.  Then  as  soon  as  the  sun  is  risen,  jind  tiie 
sportsman  can  see  to  shoot,  he  may  cast  off  his  do^  and 
pursue  them. 

The  pkeatant  is  of  the  siiLe  of  a  common  dongiiill 
cock,  and  lay?  its  eggs  generally  io  the  wooda,  the 
number  of  which  is  10  or  12. 

Pheasants  are  accounted  stupid  birds  \  for  when  they 
are  surprised  they  will  frequently  squat  down  like  a  rab- 
bit, supposing  themselves  to  be  m  salety  as  soon  as  their 
heads  are  concealed  )  and  in  this  way  they  will  some- 
times suffer  themselves  to  be  kiUed  with  a  etick.  They 
love  low  and  moist  places,  and  haont  the  edges  of  those 
pools  whi^h  are  found  in  woods,  as  well  as  the  high 
grass  of  marshes  that  are  near  at  band  \  and  above  all, 
places  where  there  are  clomps  of  alders. 

Grotue^  or  moor-game,  are  found  in  Wiles,  In  tlieGi 
nort4iem  counties  of  £ngland,  and  in  great  abundanoe 
in  Scothind.  They  chiefly  inhabit  thoee  mountains  and 
moors  which  are  covered  with  heath,  and  seldom  de- 
scend to  the  low  grounds.  They  fly  in  companica  of 
four  or  five  braces,  and  lote  to  nreqnent  mossy  places, 
partfcalarly  in  the  middle  of  the  day  or  when  tlie  wea- 
ther is  warm.  In  parsning  this  game,  when  the  pointer 
sets,  and  the  sportsman  perceives  the  birds  running  witb 
their  heads  erect,  be  must  run  after  them  as  fast  as  he 
can,  in  the  hope  that  he  may  get  near  enough  to  shoot 
when  they  rise  upon  the  wing  \  for  he  may  be  pretty 
certain  they  will  not  lie  well  that  day.  As  these  birds 
are  apt  to  grow  soon  putrid,  they  ought  to  be  drawn 
carefully  tlie  instant  tliey  are  shot  and  stuffed  with  any 
beat h,  and  if  the  feathers  happen  to  be  wetted  they  must 
be  wiped  dry. 

Tlie  woodcock  is  a  bird  of  paseage  ;  rt  commonly  ar»  Woodasck. 
rives  about  the  end  of  October,  and  remains  until  the 
middle  of  March.  Woodcocks  are  fatteet  in  December 
and  Januanr,  but  from  the  end  of  February  they  are 
lean.     At  their  aerival  they  drop  any  whei«,  but  after- 
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SHooUm;.  wards  take  up  their  residence  in  oefses  of  oine  or  tea 
years  growth.     They  seldom^  however,   stay  in  one 
place  longer  than  12  or  15  days.    During  the  day,  they 
remain  in  those  parts  of  the  woods  where  there  are  void 
spaces  or  giades,  picking  up  earth-worms  and  grubs 
from  tlie  fallen  leaves.    In  the  evening  they  go  to  drink 
and  wash  their  bills  at  pools  and  springs,  after  which 
they  repair  to  the  open  fields  and  meadows  for  the  night. 
It  is  remarkable,  that  when  a  woodcock  springs  from  a 
wood,  to  go  into  the  open  country,  he  always  endeavours 
to  hnd  some  glade  or  opening,  which  be  follows  to  the 
boundaries  of  the  wood.     At  his  return  he  pursues  the 
same  path  a  good  way,  and  then  turns  to  the  right  or 
left  opposite  to  some  glade,   in  order  to  drop  into  a 
.thick  part  of  the  wood,  where  he  maj  be  sheltered  from 
4he  wind.     He  may  therefore  be  watched  with  advan- 
tage in  these  narrow  passes  and  little  alleys  on  the  edges 
of  woods  which  lead  to  a  pool  or  spring,  or  he  may  be 
^watched  in  the  dusk  of  the  evening  near  the  pools  which 
he  frequents. 

The  snipe  is  a  bird  of  passage  as  well  as  the  wood- 
4»)ck.  This  biid  is  scarcely  worth  shooting  till  the 
frost  commences.  In  the  month  of  November  they  be- 
gin to  grow  fat.  Snipes,  like  woodcocks,  frequent 
springs,  bogs,  and  marshy  places,  and  generally  fly 
against  the  wind.  The  slant  and  cross  shots  are  rather 
difBcult,  as  the  birds  are  small  and  ily  very  quickly. 
The  sportsman  ought  to  look  for, them  in  the  direction 
of  the  wind  ^  because  then  they  will  fly  towards  him, 
and  present  a  fairer  mark. 

The  wiftl  dttck  is  also  a  bird  of  passage,  and  arrives 
here  in  great  flocks  from  the  northern  countries  in  the 
beginning  of  winter.  Still,  however,  a  great  many  re- 
main in  our  marshes  and  fens  during  the  whole  year^ 
and  breed. 

The  wild  duck  differs  little  in  plumage  from  the  tame 
duck,  bat  is  easily  distinguished  by  its  siie,  which  is 
less  'y  by  the  neck,  which  is  more  slender ,  by  the  foot, 
^vhich  is  smaller ;  by  the  nails,  which  are  more  black  ^ 
and  above  all,  by  the  web  of  the  foot,  which  is  much 
finer  and  softer  to  the  touch. 

In  the  summer  season,  when  it  is  known  that  a  team 
of  young  ducks  are  in  a  particular  piece  of  water,  and 
just  beginning  to  fly,  the  sportsman  is  sure  to  find  them 
early  in  the  morning  dabbling  at  the  edges  of  the  pool, 
and  amongst  the  long  grass,  and  then  he  may  get  very 
near  to  them :  it  is  usual  also  to  find  them  in  those 
places  at  noon. 

In  the  beginning  of  autumn  almost  every  pool  is  fre- 
quented by  teams  of  wild  ducks,  which  remain  there 
during  the  day,  concealed  in  the  rushes.  If  these  pools 
are  of  small  extent,  two  shooters,  by  going  one  on  each 
side,  making  a  noise  and  throwing  stones  into  the  ruslies, 
will  make  them  fly  up ;  and  they  will  in  this  way  fre- 
quently get  shots,  especially  if  the  pool  is  not  bk'oad, 
and  contracts  at  one  end.  But  tlie  surest  and  most  suc- 
cessful way,  is  to  launch  a  smull  boat  or  trow  on  the 
pool,  and  to  traTerae  the  rushes  by  the  ojienings  which 
are  found  ^  at  the  same  time  making  as  little  noise  as 
possible.  In  this  manner  the  ducks  will  sufler  the  sports- 
men to  come  sufficiently  neaa*  them  to  shoot  flying  *,  and 
it  often  happens  that  the  ducks,  after  having  flown  up, 
only  make  a  circuit,  return  in  a  little  time,  and  again 
alight  upon  the  pool.  Then  the  sportsmen  endeavour 
a  second  time  to  come  near  them.     If  several  shootera 
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the  boat,  whilst  the  others  spread  themselves  about  the 
edge  of  the  pool,  in  order  to  shoot  the  ducks  in  tbeir 
flight.  In  pools  which  will  not  admit  a  trow,  water- 
spaniels  are  absolutely  necessary  for  this  sport. 

In  winter  they  may  be  found  on  the  margins  of  little 
pools  ^  and  when  pools  and  rivers  are  frozen  up,  tliey 
most  be  watched  for  in  places  where  there  are  springa 
and  waters  which  do  not  freeze.  The  sport  is  tliea 
much  more  certain,  because  the  ducks  are  confined  to 
these  places  in  order  to  procure  aquatic  herbs,  which 
are  almost  their  only  food  at  this  period. 

SHOP-LIFTERS,  are  those  that  steal  goods  privately 
out  of  shops  ;  which,  being  to  the  value  of  5s.  thouga 
no  fieraon  be  in  the  shop,  is  felony  without  the  benefit 
of  clert^y  by  the  10  and  1 1  W.  IIF.  c.  23. 

SHORE,  a  place  washed  by  the  sea,  or  by  some 
large  river. 

Count  Marsigli  divides  the  sea  shore  into  three  por« 
tions  :  the  first  of  which  is  that  tract  of  land  which  the 
sea  just  reaches  in  storms  and  high  tides,  but  which  it 
never  covers  ^  the  second  part  of  the  shore  is  that  which 
is  covered  in  high  tides  and  storms,  but  is  dry  at  other 
times  'y  and  the  third  is  the  descent  from  this,  which  is 
always  covered  with  water. 

The  first  part  is  only  a  continuation  of  the  continent, 
and  sufi*ers  no  alteration  from  the  neighbourhood  of  the 
sea,  except  that  it  is  rendered  fit  for  the  growth  of  some 
plants,  and  wholly  unfit  for  that  of  others,  by  the  saline 
steams  and  impregnations  ^  and  it  is  scarce  to  be  con- 
ceived by  any,  but  those  who  have  observed  it,  bow  far 
on  land  the  eflects  of  the  sea  reach,  so  as  to  make  the 
earth  proper  for  plants  which  will  not  grow  without 
this  influence  y  there  being  several  plants  frequently 
found  on  high  hills  and  dry  places,  at  three,  four,  and 
more  miles  from  the  sea,  which  yet  would  not  grow  un- 
less in  the  neighbouihood  of  it,  nor  will  ever  be  found 
elsewhere. 

The  second  part  or  portion  of  the  shore  is  much 
m6re  afiected  by  the  sea  than  the  former,  being  fre-' 
qocutly  washed  and  beaten  by  it.  Its  productions  arc 
rendered  salt  by  the  water,  and  it  is  covered  with  sand, 
or  with  the  fragments  of  sht- Us  in  form  of  sand,  and  ia 
some  places  with  a  tartarous  matter  deposited  from  the 
water  *,  the  colour  of  this  whole  extent  of  ground  ih 
usually  dusky  and  dull,  especially  where  there  are  rocks 
and  stones,  and  these  covered  with  a  slimy  matter. 

.  The  third  part  of  the  shore  is  more  afliecte d  by  the 
aea  than  either  of  the  others  ^  and  is  covered  with  aa 
uniform  crust  of  the  true  nature  of  the  bottom  of  the 
sea,  except  that  plants  and  animals  have  their  residence 
in  it,  and  the  decayed  parts  of  these  alter  it  a  little. 

Shore,  /am?,  the  celebrated  concubine  of  the  licen- 
tious King  Edward  IV.  was  the  wife  of  Mr  Matthew 
Shore,  a  goldsmith  in  Lombard-street,  London.  Kings 
are  seldom  unsuccessful  in  their  amorous  pursuits;  there* 
fore  there  was  nothing  wonderful  in  Mrs  Shore^s  remo- 
ving from  Lombard-street  to  shine  at  court  as  the  royal 
favourite.  Historians  represent  her  as  extremely  beau- 
tiful, remarkably  cheerful,  and  of  most  uncommon  ge- 
nerosity. The  king,  it  it  said,  was  no  less  captivated 
with  her  temper  than  with  her  person  :  she  never  made 
use  of  her  influence  over  him  to  the  prejudice  of  any 
person  ;  and  if  ever  she  importuned  him,  it  was  in  fa- 
vour of  the  unfortunate.     After  the  death  of  Edward, 
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tilt  atfaclied  herself  to  the  lord  Hastings ;  and  when 
Richard  HI.  cut  off  that  noblemaa  as  an  obstacle  to 
his  ambitious  schemes,  Jane  Shore  was  arrested  as  an 
accomplice,  on  the  ridiculous  accusation  of  witchcraft. 
This,  however,  terminated  only  in  a  public  penance  j 
excepting  that  Richard  rifled  her  of  all  her  little  pro- 
perty :  but  whatever  severity  might  have  been  exercised 
towards  her,  it  appears  that  she  was  alive,  though  suf<- 
ficiently  wretched,  under  the  reign  of  Henry  VIIL 
when  Sir  Thomas  More  saw  her  poor,  old,  and  ahriveU 
led,  without  the  least  trace  of  her  former  beauty.  Mr 
Rowe,  in  his  tragedy  of  Jane  Shore,  has  adopted  the 
popular  story  related  in  the  old  historical  ballad,  of  her 
perishing  by  hunger  in  a  ditch  where  Shoreditcb  now 
stands.  But  Stow  assures  us  that  street  was  so  named 
before  her  time. 

SHORL.  See  Schorl,  Mineralogy  Index. 
SH  ORLING  and  Morling,  are  words  to  distin- 
guish fells  of  sheep  shorling  being  the  fells  after  the 
fleeces  are  shorn  off  the  sheep^s  back  \  and  morlitig  the 
fells  flead  off  after  they  die  or  are  killed.  In  some 
parts  of  England,  they  understand  by  a  sAorling,  a  sheep 
whose  face  is  shorn  off}  and  by  a  morling^  a  sheep  that 
dies. 

SHORT,  James,  an  eminent  optician,  was  bom  in 
Edinburgh  on  the  loth  of  June  O.  S.  in  the  year  1710. 
At  ten  years  of  age,  having  lost  his  father  and  mother, 
and  being  left  in  a  state  of  indigence,  be  was  receiv- 
ed into  Heriot's  hospital,  (see  Edinburgh^  Public 
"Buildings^  N°  16.)  where  he  soon  displayed  his  mecha- 
nical genius,  in  constructing  for  himself,  little  chests, 
book-cases,  and  other  conveniences,  with  such  tools  as 
fell  in  his  way.  At  the  age  of  twelve  he  was  removed 
from  the  Hospital  to  the  High  School,  where  he  show- 
ed a  considerable  taste  for  classical  literature,  and  gene- 
rally kept  at  the  head  of  his  formf>.  In  the  year  1726 
lie  was  entered  into  the  university,  where  he  passed 
through  the  usual  course  of  education,  and  took  his 
niaster\s  degree  with  great  applause. 

By  bis  friends  he  was  intended  for  the  church  ^  bat 
after  attending  a  course  of  theological  lectures,  his 
mind  revolted  from  a  profession  which  he  thought  little 
suited  to  his  talents  \  and  he  devoted  his  whole  time  to 
mathematical  and  mechanical  pursuits.  He  had  been 
fortunate  enough  to  have  the  celebrated  M'Laurin  for 
his  preceptor  \  who  having  soon  discovered  the  bent  of 
his  genius,  and  made  a  proper  estimate  of  the  extent  of 
his  capacity,  encouraged  him  to  prosecute  those  studies 
in  which  nature  had  qualified  him  to  make  the  greatest 
figure.  Under  the  eye  of  that  eminent  master,  he  be- 
gan in  1732  to  construct  Gregorian  telescopes  ^  and,  as 
the  professor  observed  in  a  Jetter  to  Dr  Jurin,  "  by 
taking  care  of  the  figure  of  his  specula,  he  was  enabled 
to  give  them  larger  apertures,  and  to  carry  them  to 
greater  perfection  than  bad  ever  been  done  before  him.'' 
(See  Optics,  N*  89.). 

In  the  year  1736  Mr  Short  was  called  to  London, 
at  the  desire  of  Queen  Caroline,  to  give  instructions  in 
mathematics  to  William  duke  of  Cumberland  \  and  im- 
mediately on  his  appointment  to  that  very  honourable 
office  he  was  elected  a  fellow  of  the  royal  society,  and 
patrdnized  by  the  earls  of  Morton  and  Macclesfield. 
In  the  year  1739  he  accompanied  the  former  of  those 
noble  lords  to  the  Orkney  isles,  where  he  was  employed 
in  adjusting  the  geography  of  that  part  of  Scotland :  and 
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happy  it  was  for  him  that  he  was  so  employed,  as  he     Sbott 
might  otherwise  have  been  involved  in  a  scuffle  which        B 
took  place  between  the  retainers  of  Sir  James  Stewart  5^*^^. 
of  Barra  and  the  attendants  of  the  earl,  in  which  sone 
of  the  latter  were  dangerously  wounded. 

Mr  Short  having  returned  to  London,  and  finally 
established  himself  there  in  the  line  of  his  profession  waa 
in  174  a  employed  by  Lord  Thomas  Spencer  to  make 
for  him  a  reflector  of  12  feet  focus,  for  which  he  re- 
ceived 600  guineas.  He  made  several  other  telescopes 
of  the  same  focal  distance  with  greater  improvements 
and  higher  magnifiers' ;  and  in  1752  finished  one  for  the 
king  of  Spain,  for  which,  with  its  whole  apparatus,  be 
received  1 200I.  This  was  the  noblest  instrument  of  the 
kind  that  had  then  been  constructed,  and  perhaps  it  has 
never  yet  been  surpassed  except  by  the  astonishing 
reflectors  of  Herschel.     See  Telescope. 

Mr  Short  used  to  visit  the  place  of  hw  nativity  onoe 
every  two  or  three  years  during  his  residence  in  Lon- 
don, and  in  1 766  he  visited  it  for  the  last  time.  Oa 
the  15th  of  June  1768  he  died,  after  a  very  short  ill- 
ness, at  Newington  Butts,  near  London,  of  a  mortifica* 
tion  in  his  bowels,  and  was  buried  on  the  2 2d  of  the 
same  month,  having  completed,  within  a  few  days,  his 
fifty-eighth  year.  He  left  a  fortune  of  about  20,oooL 
of  which  1 5,oool.  was  bequeathed  to  two  nephews,  and 
the  rest  in  legacies  to  his  friends.  In  gratitude  for  the 
steady  patronage  of  the  earl  of  Morton,  he  left  to  his 
daughter  the  lady  Mary  Douglas,  afterwards  countess  of 
Aboyne,  loool.  and  the  reversion  of  his  fortune,  should 
bis  nephews  die  without  issue  ;  but  this  reversionary  le- 
gacy the  lady,  at  the  desire  of  her  father,  generously  re- 
linquished by  a  deed  in  favour  of  Mr  Short^s  brother 
Mr  Thomas  Short  and  bis  children.  Mr  Short^s  emi- 
nence as  an  artist  is  universally  known,  and  we  have  of- 
ten heard  him  spoken  of  by  those  who  were  acquainted 
with  him  from  his  youth,  as  a  man  of  virtue  and  of  Tery 
amiable  manners. 

Short- Hand  Writing.  See  Stenograph r. 
Short- Jointed^  in  the  Manege.  A  horse  is  said  to  be 
short-jointed  that  has  a  short  pastern  \  when  this  joint, 
or  the  pastern  is  too  short,  the  horse  is  subject  to  have 
his  fore  legs  from  the  knee  to  the  comet  all  in  a  straight 
line.  Commonly  your  short-jointed  horses  do  not  na« 
nege  so  well  as  the  long-jointed  \  but  out  of  the  manege 
the  short-jointed  are  the  best  for  travel  or  fatigue. 

SnoRT'SightednesSf  a  certain  defect  in  vision  by  whick 
objects  cannot  be  distinctly  seen,  unless  they  are  very 
near  the  eye.     Sec  Optics,  N®  142. 

SHORTFORD,  q.  A.  fore-close^  an  ancient  castom 
in  the  city  of  Exeter,  when  the  lord  of  the  fee  cannot 
be  answered  rent  due  to  him  out  of  his  tenement,  and 
no  distress  can  be  levied  for  the  same.  The  lord  is  then 
to  come  to  the  tenement,  and  there  take  a  stone,  or 
some  other  dead  thing  off  the  tenement,  and  bring  it 
before  the  mayor  and  bailiff,  and  thus  he  must  do  seven 
quarter  days  successively ;  and  if  on  the  seventh  quarter- 
day  the  lord  is  not  satisfied  of  his  rent  and  arrears,  then 
the  tenement  shall  be  adjudged  to  the  lord  to  hold  the 
same  a  year  «nd  a  day  \  and  forthwith  proclamation  ia 
to  be  made  in  the  court,  that  if  any  man  claims  any 
title  to  the  same  tenement,  he  must  appear  within  the 
year  and  day  next  following,  and  satisfy  the  lord  of  the 
said  rent  and  arrears :  but  if  no  appearance  be  made, 
and  the  rent  not  paid,  the  lord  comes  again  to  the 
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ShWtford,  court,   and  prays  that,  according  to  the  custom,  the 
Shot,      said  tenement   be  adjudged  to   liim  in  his  demesne  as 
of  fee,  whicli  is  done  accordingly,  so  that  the  lord  hath 
from  thenceforth  the  said  tenement,  with  the  appurte- 
nances to  him  and  his  heirs. 

SHOT,  a  denomination  given  to  all  sorts  of  balls  for 
fire-arms :  those  for  cannon  being  of  iron,  and  those  for 
guns,  pistols,  &c.  of  lead.     See  Shooting. 

Case  Shot  formerly  consisted  of  all  kinds  of  old  iron, 
nails,  musket-balls,  stones,  &c.  used  as  above. 

Shot  of  a  Cable^  on  ship-board,  is  the  splicing  of  two 
cables  together,  that  a  ship  may  ride  safe  in  deep  waters 
and  in  great  roads  *,  for  a  ship  will  ride  easier  by  one  shot 
of  a  cable,  than  by  three  short  cables  out  ahead. 
Grape-Shot.  See  GRAPE-Shst. 
Patent-miiled  Shot  is  made  thus :  Sheets  of  lead, 
whose  thickness  corresponds  with  the  size  of  the  shot 
required,  are  cut  into  small  pieces,  or  cubes,  of  the 
form  of  a  die.  A  great  quantity  of  these  little  cubes 
are  put  Into  a  large  hollow  iron  cylinder,  which  is  mount- 
ed horizontally  and  turned  by  a  winch  y  when  by  their 
{fiction  against  one  another  and  against  the  sides  of  the 
cylinder,  they  are  rendered  perfectly  round  and  very 
smooth.  The  other  patent  shot  is  cast  in  moulds,  in  the 
same  way  as  bullets  are. 

SnorFiaggon^  a  sort  of  flaggon  somewhat  bigger  than 
ordinary,  which  in  some  counties,  particularly  Derby- 
shire, it  is  the  custom  for  the  host  to  serve  his  guests  in, 
after  they  have  drank  above  a  shilling. 

Small  Shot^  or  that  used  for  fowling,  should  be  well 
sized,  and  of  a  moderate  bigness :  for  should  it  be  too 
great,  then  it  flies  thin,  and  scatters  too  much  ^  or  if 
too  small,  then  it  hath  not  weight  and  strength  to  pe- 
netrate far,  and  the  bird  is  apt  to  fly  away  with  it.  In 
order,  therefore,  to  have  it  suitable  to  the  occasion,  it 
not  being  always  to  be  had  in  every  place  fit  for  the  pur- 
pose, we  shall  set  down  the  true  method  of  making  all 
sorts  and  sizes  under  the  name  of  mouid-^hoL  Its  prin- 
cipal good  properties  are  to  be  round  and  solid. 

Take  any  quantity  of  lead  you  think  fit,  and  melt  it 
down  in  an  iron  vessel ;  and  as  it  melts  keep  it  stirring 
^ith  an  iron  ladle,  skimming  off  all  impurities  whatso- 
ever that  may  arise  at  the  top:  when  it  begins  to  look 
of  a  greenish  colour,  strew  on  it  as  much  auripigmentum 
or  yellow  orpiment,  finely  powdered,  as  will  lie  on  a 
shilling,  to  every  12  or  14  pound  of  lead)  then  stirring 
them  together,  the  orpiment  will  flame. 

The  ladle  should  have  a  notch  on  one  side  of  the 
brim,  for  more  easily  pouring  out  the  lead  ;  the  ladle 
must  remain  in  the  melted  lead,  that  its  heat  may  be  the 
same  with  that  of  the  lead,  to  prevent  inconveniences 
which  otherwise  might  happen  by  its  being  either  too 
hot  or  too  cold  :  then,  to  try  your  lead,  drop  a  little  of 
it  into  water,  and  if  the  drops  prove  round,  then  the 
lead  is  of  a  proper  heat;  if  otherwise,  and  the  shot  have 
tails,  then  add  more  orpiment  to  increase  the  heat,  till 
it  be  found  sufficient. 

Then  take  a  plate  of  copper,  about  the  bigness  of  a 
trencher,  which  must  be  made  with  a  hollowness  in  the 
middle,  about  three  inches  compass,  within  which  must 
be  bored  about  40  holes  according  to  the  size  of  the 
shot  which  you  intend  to  cast;  the  hollow  bottom  should 
be  thin  *,  but  the  thicker  the  brim,  the  better  it  will  re- 
tain the  heat.  Place  this  plate  on  a  frame  of  iron,  over 
A  tub  or  vessel  of  water,  about  four  inches  from  the  wa- 


ter, and  spread  burning  coals  on  the  plate,  to  keep  the 
lead  melted  upon  it :  then  take  some  lead  and  pour  it 
gently  00  the  coals  on  the  plate,  and  it  will  make  its 
way  through  the  holes  into  the  water,  and  form  itself 
into  shot  *f  do  this  till  all  your  lead  be  run  through 
the  holes  of  the  plate,  taking  care,  by  keeping  yont 
€oals  alive,  that  the  lead  do  not  cool,  and  so  stop  up  the 
holes. 

While  you  are  casting  in  this  manner,  another  person 

with  another  ladle  may  catch  some  of  the  shot,  placing 

the  ladle  four  or  five  inches  underneath  the  plate  in  the 

Water,  by  which  means  you  will  see  if  they  are  defeo^ 

,  tive,  and  rectify  them. 

Your  chief  care  is  to  keep  the  lead  in  a  just  degree 
of  heat,  that  it  be  not  so  cold  as  to  stop  np  the  boles 
in  your  plate,  nor  so  hot  as  to  cause  the  shot  to  ctack  t 
to  remedy  the  heat,  you  must  refrain  working  till  it  is  of 
a  proper  coolness  ;  and  to  remedy  the  coolness  of  your 
lead  and  plate,  you  must  blow  your  fire ;  observing, 
that  the  cooler  your  lead  is,  the  larger  will  be  your  shot 9 
as  the  hotter  it  is,  the  smaller  they  will  be. 

After  you  have  done  casting,  take  them  out  of  tha 
water,  and  dry  them  over  the  fire  with  a  gentle  heal, 
stirring  them  contiuually  that  they  do  not  melt ;  when 
dry,  you  are  to  separate  the  great  shot  from  the  small, 
by  the  help  of  a  sieve  made  for  that  purpose,  according 
to  their  several  sizes.  But  those  who  would  have  very 
large  shot,  make  the  lead  trickle  with  a  stick  ontof  tli« 
ladle  into  the  water,  without  the  plate. 

If  it  stop  on  the  plate,  and  yet  the  plate  be  not  too 
cool,  give  but  the  plate  a  little  knock,  and  it  will  run 
again  ;  care  must  be  had  that  none  of  your  implements 
be  greasy,  oily,  or  the  like ;  and  when  the  shot,  being 
separated,  are  found  too  large  or  too  small  for  your  pui^ 
pose,  or  otherwiile  imperfect,  they  will  serve  again  at  the 
next  operation* 

The  sizes  of  common  shot  for  fowling  are  from  N°  1 
to  6,  and  smaller,  which  is  called  mustard  seed,  or  dusk 
shot  'y  but  N^  5  is  small  enough  for  any  shooting  what- 
soever. The  N®  I  may  be  used  for  wild  geese  5  tiia 
N^  2  for  ducks,  widgeons,  and  other  water-fowl ;  ilm 
N^  3  for  pheasants,  partridges  after  the  first  month, 
and  all  the  fen-fowl ;  the  N°  4  for  partridges,  wood- 
cocks, &c.}  and  the  N®  5  for  snipes  and  all  the  smaller 
birds. 

Tin^Case  Shot^  in  artillery,  is  formed  by  putting  % 
great  quantity  of  small  iron  shot  into  a  cylindrical  tik^ 
box  called  a  cannister,  that  just  fits  the  bore  of  the  gun. 
Leaden  bullets  are  sometimes  used  in  the  same  mariner; 
and  it  must  be  observed,  that  whatever  number  or  sizes 
of  the  shots  are  used,  they  must  weigh  with  their  cases 
nearly  as  much  as  the  shot  of  the  piece. 

Shovel,  Sir  Cloudeslt,  a  distinguished  British 
admiral,  was  born  about  the  year  1650,  of  parents  in  tbtt 
lower  rank  of  life.  He  was  put  apprentice  to  a  shoe- 
maker ;  but  disliking  this  profession,  he  abandoned  it  % 
few  years  after,  and  went  to  sea.  He  was  at  first  a  cabin 
boy  with  Sir  Christopher  Mynns,  but  applying  to  the 
study  of  navigation  with  indefatigable  industry,  his  skill 
as  a  seaman  soon  raised  him  above  that  station. 

The  corsairs  of  Tripoli  having  committed  great  out« 
rages  on  the  English  in  the  Mediterranean,  Sif  John 
Narboroogh  was  sent  in  1674  to  reduce  them  to  rea- 
son. As  he  had  received  orders  to  try  the  effects  of 
negociation  beCnre  ho  proceeded  to  hostilities,  he  sent  Mr 
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Shovel,  \tIio  was  at  that  time  a  lieutenant  in  his  fleet, 
to  demand  satisfaciion.      The  Dey  tieated  him  with 
a  great  deal  of  disn  spect,  and  ^ent  him  back  without 
an  answer.      Sir  John  dispatched  him  a  second  time, 
with  orders  to  remark  particularly  the  situation  oi'  tlungii 
on  shore.     The  behaviour  of  the  Dey  was  worse  than 
ever.     Upon  Mr  Shovel's  return,  he  informed  Sir  ,John 
that  it  would  be  possible,  notwithstanding  their  fortifi- 
cations, to  burn  all  the  ships  in  tlie  harbour.     The  boats 
were  accordingly  manned,  and  the  command  of  them 
given  to  Lifut.  Shovel,  who  seized  the  guardhhip,  and 
burnt  four  others,  without  losing  a  man.      This  action 
so  terrihcd  the  Tripolins,  that  they  sued  for  peace.— 
Sir  John  Narborouf^h  gave  so  favourable  an  account  of 
this  rxploit,   that  Mr  Shovel  was  soon  after  made  cap- 
tain of  the  Sapphire,  a  fifth  rate  ship. 

In  the  battle  of  Bantiy-Bay,  after  the  Revolution,  b« 
commanded  the  Edgar,  and,  for  his  gallant  behaviour 
in  that  action,  was  soon  after  knighted  by  King  ^'iU 
liam.  Next  year  he  was  employed  in  transporting  an 
army  into  Ireland  ^  a  service  which  he  performed  with 
^o  much  diligence  and  dexterity,  that  the  king  raised 
him  to  the  rank  of  rear-admiral  of  the  blue,  and  de* 
livered  his  commission  with  his  own  hands.  Soon  after 
he  was  made  rear-admiral  of  the  red,  and  shared  the 
glory  of  the  victoi^  at  La  Hogue.  In  1694,  he  boni« 
barded  Dunkirk.  In  1703,  he  commanded  the  grand 
fleet  in  the  Mediterranean,  and  did  every  thing  in  his 
power  to  assist  the  Protestants  wiio  were  in  arms  in 
the  Cevennes. 

Soon  after  the  battle  oflf  Malaga,  be  was  presented 
by  Prince  George  to  Queen  Anne,  who  received  him 
graciously,  and  next  year  employed  him  as  commander 
in  oliief. 

In  1705  he  commanded   the  fleet,  together  with  the 
earl  of  Peterborough  and  Monmouth,  which  was  senl 
into  the  Mediterranean  ;  and  it  was  owing  to  him  chief- 
ly that  Barcelona  was   taken.      After  an   unsuccessful 
attempt  upon  1  oulon,  he  sailed  for  Gibraltar,  and  from 
thence  homeward  with  a  part  of  the  fleet.     On  the  22d 
of  October,  at  night,  his  ship,  with  three  others,  was 
cast  away  on  the  rocks  of  Scilly.     All  on  board  perish- 
ed.     His  body  was  found  by  some  fishermen  on  the 
island  of  Scilly,  who  stripped  it  of  a  valuable  ring,  and 
afterwards  buried  it.      Mr  Paxton,  the  purser  of  the 
Arundel,  hearing  of  this,  found  out  the  fellows,  and 
^  obliged  them  to  disicover  where  they  had  buried  the 
body.     He  carried  it  on  board  his  own  ship  to  Ports- 
mouth, from  whence  it  was  conveyed  to  London,  and  in- 
terred with  great  solemnity  in  Westminster  Abbey.     A 
monument  was  afterwards  erected  to  his  memory  bv  the 
direction  of  the  ^ueen.     He  married  the  widow  of  his 
patron,  Sir  John  Narborough,  by  whom  he  left  two 
daughters,  co-heiresses. 

SHOVELER,  a  species  of  Anas.  See  Anas,  Or- 
KITHOLOGY  Index, 

SHOULDER-BLADE,  a  bone  of  the  shoulder,  of  a 
triangular  figure,  covering  the  hind  part  of  the  ribs, 
called  by  anatomists  the  scapula  and  omoplata.  See 
Anatomy. 

SHOUT,  Clamour,  in  antiquity,  was  frequently 
used  on  ecclesiastical,  civil,  and  military  occasions,  as  a 
sign  of  approbation,  and  sometimes  of  indignation. — 
Thrjs  as  Cicero,  in  an  assembly  of  the  people,  was  ex- 
posing the  arrogance  of  L.  A^tony^  whQ  had  had  the 
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impudence  to  cause  himself  to  be  inscribed  the  patron     skcnf 
of  the  Romans,  the  people  on  hearing  this  raised  a  shout        jj 
to  show  their  indignation.     In  the  ancient  military  dis-    Sbre«r». 
cipline,  shouts  were  ustd,   '.  Upon  occasion  of  the  ge»  .     "^'   , 
n(;rai*s  making  a  speech  or  harangue  to  the  army  from 
his  tribunal.    This  they  did  in  token  of  their  approving 
what  had  been  proposed.     2.  Before  an  engagement,  in 
order  to  encourage  and  spirit  iheir  own   men,  and  fill 
the  enemy  with  dread.     'VWu  is  a  practice  of  great  an- 
tiquity ^  besides  which,  it  wanta  not  the  authority  of 
reason  to  support  it  \  for  as  mankind  are  endowed  with 
two  senses,  hearing  and  seeing,  hy  which  fear  is  raised 
in  the  mind,  it  may  be  proper  to  make  use  of  the  car 
as  well  as  the  eye  for  that  purpose.     Shouts  were  also 
raised  in   the  ancient  theatre,  when  what  waa  acted 
pleased  the  spectators.     It  was  usual  for  those  present 
at  the  burning  of  the  dead  to  raise  a  great  shout,  and 
call  the  dead  person  by  his  name  before  they  set  fire  to 
the  pile. 

SHOWER,  in  Meteorology^  a  cloud  condensed  into 
Rajn. 

SHREWMOUSE.    See  Sorex,  Mammalia  Jfo- 

SHREWSBURY,  the  capiul  of  Shropshire  io  £ng. 
land.     This  town,   the  metropolis  of  the  county,  grew 
up  out  of  the  luins  of  Uriconium,  anciently  a  city,  now 
a  village  called  irtykieter^  about  four  miles  from  it.    The 
Saxons  called  it  Scrobbcs  Bertg^  from  the  shrubs  that 
grew  about  it  ^  and  from  thence  the  present  name  of 
iShrcwsbury  is  supposed  to  have  been  formed.      It  is 
pleasantly  situated  upon  a  hill  near  the  Severn,  over 
which  there  are  two  handsome  bridges.     It  was  a  place 
of  note  in  the  Saxon  times  >  after  which  it  was  granted 
by  William  the  Conqueror,  together  with  the  title  of 
earl  and  most  of  the  county,  to  Roger  de  Montgomery, 
who  built  a  castle  upon  the  noi'th  side  of  it,  where  the 
Severn  that  encompasses  it  on  all  other  sides,  leaves  an 
opening.      His  son  Robert  built  also  a  wall  across  this 
neck  of  land,  whbn  he  revolted  from  Henry  I.     W^e 
learn  from  Doomsday-book,  that  at  that  time^  when  a 
widow  of  this  town  married,  she  paid  20  shillings  to  the 
king,  and  a  virgin  jo.     The  above-mentioned  Roger 
founded  also,  and  endowed  here,  a  Benedictine  mona- 
stery and  a  collegiate  church.     W^hen  old  age  came  upi- 
on  him,  he  quitted  the  world,  and  spent  the  rest  of  hb 
days  as  a  monk  in  the  abbey,  and  when  he  died  was  in* 
terred  in  its  church.     From  the  history  of  this  church 
and  monastery,  it  appears  that  ecclesiastical  benefices 
about  that  time  were  hereditary.     The  abbey  became 
so  rich  afterwards,  that  the  abbot  was  mitred,  and  sat  in 
parliament.   Besides  this  abbey,  in  after  times  there  were 
three  others,  viz.  a  Franciscan,  Dominican,  and  Augu« 
stin  'y  and   likewise  two  collegiate  churches,  one  dedi- 
cated to  St  Chad  and  the  other  to  St  Mary.      In  the 
contest  between  the  empress  Maud  and  Stephen,  this 
town  and  its  governor  William  FitZr Allen  sided  with 
the  empress.     In  Henry's  Ill.'s  time,  a  part  of  it  was 
burnt  down  by  the  Welch  \  and  in  Richard  IPs  reign 
a  parliament  was  held  in  it.     At  a  place  called  Battle" 
JUldy  near  this  town,  Henry  Percy  the  younger,  sumam- 
ed  Hotspury  was  killed  in  an  engagement  with  Henry 
IV.  against  whom  he  had  rebelled.      The  king  after- 
wards built  a  chapel  upon  the  spot,  and  endowed  it  for 
the  support  of  two  priests  to  pray  for  the  souls  of  the 
slain.     Two  of  Edward  IV.'s  sons  were  horn  here ', 
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arawibnry  nj&mely,  Richard,  dake  of  York,  wbom  Perkin  War- 
II         beck  afterwards  personated,  and  who  was  murdered  in 
bropshire,^  the  Tower  ;  and  George  Plantagenet,  who  died  before 
his  brothers.     Here  first  broke  out  the  sweating-hick- 
nessy  which  carried  oft*  great  numbers  so  suddenly,  that 
those  who  were  seized  with  it  either  died  or  recovered 
in  die  space  of  24  hours.    In  the  beginning  of  the  civil 
wars,  King  Charles  I.  came  hither,  and  formed  an  army, 
with  which  he  marched  towards  London  \  but  was  met 
by  the  parliament's  forces  at  Edgehill.      He  continued 
here  from  the  20th  of  September  to  the  1 2th  of  Octo« 
ber,  during  which  time  he  was  joined  by  Prince  Eupert, 
and  many  of  the  gentry  and  nohility  of  these  parts. 
This  town  anciently  gave  title  of  earl  to  the  Montgo* 
meries,  and  afterwards  ta  the  Taibots,  by  whom  it  is 
still  retained.  Here  is  a  free  grammar^'school,  with  three 
masters  and  several  ushers,  well  endowed  by  Edward 
VI.  and  Queen  Elizabeth,'  and  not  inferior  to   many 
colleges  in  the  universities.     It  has  a  good  library  and 
chapel,  and  there  are  several  scholarships  appropriated 
to  it  in  the  university  of  Cambridge.  Here  are  also  se- 
veral hospitals,  almst-houses,  and  charity-schools.    This 
town  is  one  of  the  most  flourishing  in  England,  having 
two  great  weekly  markets  for  corn,  cattle,  and  provi- 
sions ,  and  another  for  Welch  cottons  and  flannels,  of 
which  great  quantities  are  sold.     A  great  trade  is  car- 
ried on  with  the  Welch,  who  bring  their  commodities 
hither,  as  to  the  common  mart  of  both  nations.     The 
town  is  large  and  well-built,  and  the  situation  extreme- 
ly pleasant.     There  is  a  very  beautiful  walk  called  the 
quarry^  between  the  town  walls  and  the  Severn,  delight- 
fully shaded  with  rows  of  lime -trees,  so  that  it  is  riot 
inferior  to  the  Mall  in  St  Jameses  Park.     The  town  is 
also  noted  for  its  gallantry  and  politeness,  being  foil  of 
gentry,  for  whom  there  are  always  balls  and  assemblies 
cnce  a-week  all  the  year  round.— -Here  is  a  fine  house 
and  gardens,  which  belonged  to  the  earl  of  Bradford  \ 
and  in  the  neighbourhood,  at  Wroxeter,  the  Roman 
highway,  called  Watling  street,  may  be  seen  for  several 
miles,  where  Roman  coins  are  frequently  found.     In 
Shrewsbury  are  1 2  incorporated  trading  companies  \  and 
the  corporation  has  a  power  to  try  even  capital  causes  of 
itself,  except  high  treason.  Shrewsbury  contained  14,739 
inhabitants  in  1801,  and,  16,606  in  181 1. 

SHRIKE,     See  Lanius,  Ornithology  Index. 
SHRIiVIP.     See  Cancer,  Entouology  Index. 
SHRINE,  in  Ecclesiastical  History ^  a  case  or  box 
to  hold  the  relics  of  some  saint. 

SHROPSHIRE,  a  county  of  England,  bounded  on 
the  south  by  Worcestershire,  Herefordshire,  and  Rad- 
norshire ;  on  the  north,  by  Cheshire  \  on  the  east,  by 
Stafl'ordiihire  y  on  the  west,  by  Montgomeryshire  and 
Denbighshii-e,  in  Wales.  Its  length  is  between  49  and 
50  miies,  its  breadth  about  38,  and  its  circumference 
about  210.  It  is  an  inland  county,  containing  890,000 
acres,  and  15  hundreds,  in  which  are  170  parishes,  and 
X 5  market  to\yns  ^  and  the  number  of  inhabitants  in 
181 1  was  194,298.  It  makes  a  part  of  three  bishoprics, 
viz.  Hereford,  Coventry  and  Litchfield,  and  St  Asaph. 
Some  part  of  it  lies  on  the  north,  and  some  on  the  south 
side  ol  the  Severn.  Besides  the  Severn,  it  is  also  wa- 
tered by  the  Temd  or  Tefidianc^  which  flows  from  the 
mountains  of  Radnorshire  \  and  by  the  Tern,  which  has 
its  rise  and  name  from  one  of  those  pools  called  tearnes^ 
in  Siafibrdshire.    All  these  abound  with  fisb|  especially 


trouts,  pikes,  lampreys,  graylings,  carp,  and  eels.  The  sijron»t»lr«, 
air,  especially  upon  the  hills,  with  which  the  county  M>r9v«. 
abounds,  is  very  wholesome.  There  is  as  great  a  diver-' 
sity  of  soil  as  in  most  other  counties.  On  the  hills, 
where  it  is  poor,  is  very  good  pasture  for  sheep  j  and  in 
the  low  grounds,  where  it  is  very  rich,  along  the  Severn 
in  particular,  there  is  plenty  of  grass  for  bay  and  black 
cattle,  with  all  sorts  of  corn.  This  county  is  abundant- 
ly provided  with  fuel,  having  in  it  many  extensive 
mines  of  coal  y  it  has  also  mines  of  lead  and  iron.  Over 
most  of  tlie  coal  pits  in  this  county  lies  a  stratum  or 
layer  of  blackish  porous  rock,  of  which,  by  grinding 
and  boiling,  they  make  pitch  and  tar,  which  are  rather 
better  than  the  common  sort  for  caulking  ships,  as  they 
do  not  crack,  but  always  continue  close  and  smooth* 
Quarries  of  lime-stone  and  iron-stone  are  common  in  the 
county,  and  the  soil  in  many  places  is  a  reddish  clay. 
The  abundance  of  coal  and  iron-stone  in  this  county  has 
given  rise  to  numerous  manufactories. 

As  it  lies  upon  the  borders  of  Wales,  it  was  ancients 
ly  full  of  castles  and  walled  towns.  On  the  side  next 
that  country  there  was  an  almost  continued  line  of 
castles,  to  guard  the  county  agaiaat  the  inroads  and  de- 
predations of  the  Welch.  The  borders  here,  as  those 
between  England  and  Scotland,  were  called  marches^ 
and  there  were  certain  noblemen  entitled  barones  mar- 
chiigy  marckiones  de  marchia  WallitBy  ^*  lords  of  the 
marches,  or  marqoisses  of  the  marches  of  Wales,'^  who 
were  vested  with  a  sort  of  palatine  jurisdiction,  held 
courts  of  jostice  to  determine  controversies,  and  enjoyed 
many  privileges  and  immnnities,  the  better  to  enable 
and  encourage  them  to  protect  the  county  against  the 
incursions  of  the  Welch,  and  to  maintain  order  amongst 
the  borderers  \  but  they  often  abused  their  power,  and 
were  the  greatest  of  tyrants. 

As  to  the  ecclesiastical  government  of  the  coun- 
ty, the  far  greater  part,  belonging  to  the  bishoprics  of 
Hereford,  and  of  Litchfield  and  Coventry,  is  under 
the  jurisdiction  and  visitation  of  the  archdeacon  of 
Shrewsbury,  or  Salop,  and  is  divided  into  several 
deanries. 

The  Oxford  circuit  includes  in  it  this  county,  which 
aends  12  members  to  parliament,  viz.  two  for  the  shire, 
and  two  for  each  of  the  following  towus,  Shrewsbury, 
Ludlow,  Wenlock,  and  Bishop^s  Castle.  See  Shrop- 
shire, Supplement. 

SHROVE-TuESDAT,  is  the  Tuesday  after  the  Qoin- 
quagesima  Sunday,  or  the  day  immediately  preceding 
the  first  of  Lent ;  being  so  called  from  the  Saxon  word 
shrivcy  which  signifies  '*  to  confess.*'     Hence  Shrove- 
Tuesday  signfies  Confession-Tuesdays   on  whieli  day 
all    the  people  in   every  parish   throughout  England 
(during  the  Romish  times)  were  obliged  to  confess  their 
sins,  one  by  one,  to  their  own  parish  priests,  in  their  own 
parish-churches  \  and,  that  this  might  be  done  the  more 
regularly,  the  great  bell  in  every  parish  was  rung  at  ten 
o^clock  (or  perhaps  sooner),  that  it  might  be  heard  by 
all,  and  that  they  might  attend,  according  to  the  cus* 
tom  then  in  use.     And  though  the  Romish  religion  has 
now  given  way  to  the  Protestant  religion,  the  custom 
of  ringing  the  great  bell  in  our  ancient  parish-churches, 
at  least  in  some  of  them,  still  remains,  and  obtains  in 
and  about  London  the  name  of  Pancake  bell  \  perhaps, 
because  after  the  confession  it  was  customary  for  the  se- 
veral persons  to  dine  on  pancakes  or  fritters.     Most 
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churches,  indeed,  have  rejected  that  custoin  of  ringing 
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the  bell  on  Shrove-Tuesday  ;  but  the  usage  of  dining 
on  pancakes  or  fritters,  and  such  like  provision,  still 
continues. 

SHROUDS  (scrud  Sax.)»  a  range  of  laree  ropes  ex- 
tending from  the  mast-heads  to  the  right  and  left  side  of 
the  ship,  to  support  the  masts,  and  enable  them  to  carry 
sail,  &c. 

The  shrouds  as  well  as  the  sails  are  denominated  from 
the  masts  to  which  they  belong.  Thus  there  are  th« 
main,  fore,  and  mizen  shrouds ;  the  main-top-mast,  fore- 
top-ma&t,  or  niizen-top-mast  shrouds  ^  and  the  main-top« 

?allant,  fore-top-gallant,  or  mizen-top>gallant  shrouds. 
^he  number  of  shrouds  by  which  a  mast  is  sustained,  as 
well  as  the  size  of  rope  of  which  they  are  formed,  u  al- 
ways in  proportion  to  the  size  of  the  mast  and  the  weight 
of  the  sail  it  is  intended  to  carry. 

Bowsprit  shrouds  are  those  which  support  the  bowsprit. 
Bumkin  shrouds  are  those  which  support  the  bumkins. 
Futtock  shrouds  are  shrouds  which  connect  the  eflPorts 
of  the  topmast  shrouds  to  the  lower  shrouds.  Bentick 
shrouds  are  additional  shrouds  to  support  the  masts  in 
heavy  gales.  Preventer  shrouds  are  similar  to  bentick 
shrouds,  and  are  used  in  bad  weather  to  ease  the  lower 
rigging.     See  Mast  and  Sail. 

oHRUB^fruteXj  a  little,  low,  dwarf  tree,  or  a  woody 
vegetable,  of  a  size  less  than  a  tree }  and  which,  instead 
of  one  single  stem,  frequently  from  the  same  root  puts 
forth  several  sets  or  stems.  See  Plant  and  Tree.  Such 
are  privet,  philiyrea,  holly,  box,  honey-suckle,  &c« 
Shrubs  and  trees  put  forth  in  autumn  a  kind  of  buttons, 
or  gems,  in  the  axis  of  the  leaves }  these  buttons  are  ae 
so  many  little  ova,  which,  coming  to  expand  by  the 
warmth  of  the  following  spring,  open  into  leaves  and 
flowers.  By  this,  together  with  the  height,  some  distin- 
guish shrubs  from  sujffruU'ces^  or  under  shrubs,  which 
are  low  bushes,  that  do  not  put  forth  any  of  these  but- 
tons, as  sage,  thyme,  &c. 

The  two  hardiest  shrubs  we  are  possessed  of  are  the 
ivy  and  box  ^  these  stand  the  severity  of  our  sharpest 
winters  unhurt,  while  other  shrubs  perish,  and  trees 
have  their  solid  bodies  split  and  torn  to  pieces.  In  the 
hard  winter  of  the  year  1683,  these  two  shrubs  suffered 
po  injury  any  where  \  though  the  yews  and  hollies, 
which  are  generally-  supposed  very  hardy,  were  that 
winter  in  some  places  killed,  and  in  others  stripped  of 
tlieir  leaves,  and  damaged  in  their  bark.  Furze-bushes 
were  found  to  be  somewhat  hardier  than  theae,  but  they 
Bometlmes  perished,  at  least  down  to  the  root.  The 
broom  seemed  to  occupy  the  next  step  of  hardiness  be- 
yond these.  This  lived  where  the  others  died,  and 
where  even  this  died,  the  juniper  shrubs  were  sometimes 
found  unhurt.  This  last  is  the  only  shrub  that  ap- 
proaches to  the  hardiness  of  the  box  and  ivy,  but  even 
it  does  not  quite  come  up  to  them  ^  for  while  they  suffer 
nothing  in  whatever  manner  they  are  exposed,  the  ju- 
niper, though  it  beat's  cold  well  under  the  shelteir  of 
Other  trees,  yet  cannot  bear  the  vicissitudes  of  heat  and 
cold  'f  insomuch  that  some  juniper  shrubs  were  found  half 
dead  and  half  vigorous  -,  that  side  which  faced  the 
mid-day  sun  having  perished  by  the  successive  thawings 
4ind  freezings  of  its  sap  ^  while  that  which  was  not  ex- 
posed to  the  vicissitudes  of  heat  had  borne  the  cold  per- 
fectly well.    Such  shrubs  as  are  not  hardy  enough  to  de- 


fy the  winter,  but  appear  half  dead  io  the  spring,  may 
often  be  recovered  by  Mr  Evelyn's  method  of  beating 
their  branches  with  a  slender  .hazel- wand,  to  atnke  off 
the  withered  leaves  and  buds,  and  give  a  free  passage  to 
the  air  to  the  internal  parts.  Where  this  fails,  the  me- 
thod is  to  cut  them  down  to  the  quick,  and  if  no  part  of 
the  trunk  appears  in  a  growing  condition,  they  must  be 
taken  off  down  to  the  level  of  the  ground.  Philosophi- 
cal Transactions,  N^  165. 

SHUTTLE,  in  the  manufactures,  an  instrument  used 
by  the  weavers,  which  guides  the  thread  it  contains,  ei- 
ther of  woollen,  silk,  flax,  or  other  matter,  so  as  to  make 
it  form  the  woofs  of  stuffs,  cloths,  linens,  ribbands,  &c. 
by  throwing  the  shuttle  alternately  from  left  to  right, 
and  from  right  to  left,  across  between  the  threads  of  the 
warp,  which  are  stretched  out  lengthwise  on  the  loom. 

In  the  middle  of  the  shuttle  is  a  kind  of  cavity,  called 
the  eye  or  chamber  of  the  shuttle  ;  wherein  is  inclosed 
the  spool,  which  is  a  part  of  the  thread  destined  for  the 
woof;  and  this  is  wound  on  a  little  tube  of  paper,  rash, 
or  other  matter. 

The  ribband-weaver's  shuttle  is  vei^  diferent  from 
that  of  most  other  weavers,  though  it  serves  for  the 
sante  purpose :  it  is  of  box,  six  or  seven  inches  long, 
•ne  broad,  and  as  much  deep  j  shod  with  iron  at  both 
ends,  which  terminate  in  points,  and  are  a  little  crook- 
ed, the  one  towards  the  right,  and  the  other  towards  the 
left,  representing  the  figare  of  an  co  horizontally  placed. 
See  Weaving. 

SIALOGOGUES,  medicines  which  promote  the  sa- 
livary discharge. 

SIAM  Proper,  by  some  called  Upper^  (to  distinguish 
it  from  the  Lower  Siam,  under  which  are  often  inclo-sadciaii. 
ded  Laos,  Cambodia,  and  Malacca),  is  bounded  on  the 
north  by  the  kingdoms  of  Pegu  and  Laos }  on  the  east 
by  Cambodia  and  Cochin-China ;  on  the  sooth  by  Ma- 
lacca and  the  bay  of  Siam }  and  on  the  west  by  the 
ocean.  But  as  the  opinions  of  geographers  are  extreme- 
ly various  concerning  the  situation  and  extent  of  most  of 
the  inland  countries  of  Asia  and  Africa,  neither  the  ex- 
tent nor  boundaries  of  Siam  are  yet  accurately  known. 
By  some  it  is  supposed  to  extend  550  miles  in  length, 
and  250  miles  in  breadth ;  in  some  places  it  is  not 
above  50  miles  broad.  9 

The  winds  blow  here  from  the  south  upon  the  coast  Wcstkcr. 
of  Siam,  in  March,  April,  and  May ;  in  April  the  rains 
begin,  in  May  and  June  they  fall  almost  without  cea- 
sing. In  July,  August,  and  September,  the  winds  blow 
from  the  west,  and  the  rains  continuing,  the  rivers  ovev- 
flow  their  banks  nine  or  ten  miles  on  each  side,  and  for 
more  than  150  miles  up  the  stream.  At  this  time, 
and  more  particularfy  in  July,  the  tides  are  so  string 
as  to  come  up  the  river  Menan  as  far  as  the  city  of 
Siam,  which  is  situated  60  miles  from  its  mouth  j  and 
sometimes  as  far  as  Louvo,  which  is  50  miles  higher. 
The  winds  blow  from  the  west  and  north  in  October, 
when  the  rain  ceases.  In  November  and  December  the 
winds  blow  dry  from  the  north,  and  the  waters  being 
in  a  few  days  reduced  to  their  ancient  channels,  the  ' 

tides  become  so  insensible,  that  the  water  is  fresh  at  tbtt 
mouth  of  the  river.  At  Siam  there  is  never  more  than 
one  flood  and  one  ebb  in  the  space  of  24  hours*  In 
January  the  wind  blows  from  the  east,  and  in  February 
from  the  east  and  south.     Whea  the  wind  is  at  east, 
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and,  on  tbe  contrary,      linen  over  their  shouldersy  like  a  mantle,  and'  wind  k     sfent 

about  their  arms.  '       y 

Tb^  king  of  Siam  is  distinguished  by  wearing  a  vest 
of  brocaded  satin,  with  straight  sleeves  that  reach  dowm 
to  the  wrist,  under  such  a  shirt  as  we  have  just  descri- 
bed, and  it  is  unlawful  for  any  subject  to  wear  this 
dress  unless  he  receives  it  from  the  king.  They  wear 
•Uppers  with  piked  toes  turned  up,  but  no  stockings. 
The  king  sometimes  presents  a  military  vest  to  the  ge- 
nerals >  this  is  buttoned  before,  and  reaches  to  the 
knees  ^  but  the  sleeves  are  wide,  and  come  no  lower 
than  the  elbows.  All  the  retinue  of  the  king,  either  iu 
war  or  in  hunting,  are  clothed  in  red.  The  king  wears 
a  cap  in  the  form  of  a  sugar-loaf,  encompassed  by  a  co- 
ronet or  circle  of  precious  stones,  and  those  of  his  officers 
have  a  circle  of  gold,  silver,  or  of  vermilion  gilt,  to  dis- 
tinguish their  quality^  and  these  caps  are  fastened  with  a 
stay  under  the  chin  ^  they  are  only  worn  when  they  are 
iu  the  king's  presence,  or  when  they  preside  in  courts  of 
justice,  and  on  other  extraordinary  occasions.  They 
have  also  hats  for  travelling  'y  but,  in  general,  few  peo* 
pie  cover  their  heads  notwithstanding  the  scorching  heat 
of  the  sun. 

The  women  also  wrap  a  cloth  about  their  middle^ 
which  hangs  down  to  the  calf  of  their  legs*.  They  co« 
▼er  their  breasts  with  another  cloth,  the  ends  of  which 
hang  over  their  shoulders.  But  they  have  no  garment 
corresponding  to  a  shift,  nor  any  covering  for. their 
heads  but  their  hair.  Tbe  common  people  ar«  al* 
most  naked,  and  wear  neither  shoes  nor  slippers.  The 
women  wear  as  many  rings  on  the  three  last  fingers  of 
each  band  as  they  can  keep  on,  and  bracelets  upon  their 
wrists  and  ancles,  with  pendants  in  their  eiirs  shaped  like 
a  pear. 


Sism.     the  current  sets  to  the  west ; 

■  y   ■  "^  when  the  wind  is  at  west,  the  currents  run  to  the  east- 
ward. 

As  this  country  is  situated  near  the  tropic,  it  must 
necessarily  be  very  hot;  but  yet,  as  in  other  places 
nearly  of  the 'same  latitude,  when  the  sun  is  vertical  and 
shines  with  a  most  intense  heat,  tbe  inhabitants  are  so 
skreened  by  the  clouds,  and  the  air  is  so  refreshed  by  a 
deluge  of  rain  that  overflows  the  plains  which  tbe  peo- 
ple chiefly  inhabit,  that  the  heat  is  very  supportable. 
The  coolest  wind  blows  in  December  and  January. 

The  vegetable  produce  of  this  country  is  chiefly  rice 
and  wheat,  besides  tropical  and  a  few  European  fruits. 
The  Siamese  prepare  the  land  for  tillage  as  soon  as  the 
earth  is  sufficiently  moistened  by  the  floods.  They  plant 
their  rice  before  the  waters  nse  to  any  considerable 
height,  and,  as  they  rise  slowly,  the  rice  keeps  pace 
with  them,  and  the  ear  is  always  above  the  water.  They 
reap  their  corn  when  the  water  retires,  and  sometimes 
go  in  boats  to  cut  it  while  the  waters  are  upon  the 
ground.  They  also  sow  rice  in  several  parts  of  the  king- 
dom that  are  not  overflowed,  and  this  is  thought  better 
tasted,  and  will  keep  longer  than  the  other  >  but  they 
are  forced  to  supply  these  fields  constantly  with  water, 
while  the  rice  is  growing,  firom  basins  and  ponds  that 
lie  about  them. 

They  have  bo  European  fruits  except  oranges,  le- 
mons, citrons,  and  pomegranates.  They  have  bananas, 
Indian  figs,  jaqoes,  durions,  mangoes,  mangostans,  ta- 
marinds, ananas,  and  cocoa  nuts ;  they  have  also  abun- 
dance of  pepper  and  sugai^canes.  The  mountains  are 
covered  with  trees  which  make  good  masts.  The  ve- 
getable of  greatest  use  in  the  country  is  the  bamboo^ 
which  grows  chiefly  in  marshy  soils,  and  is  often  found 
of  a  prodigious  size.  Cotton  trees  are  found  in  great 
numbers ;  and  others  that  yield  capoCf  a  very  fine  cot« 
ton  wool,  but  so  short  as  to  be  unfit  for  spinning, 
though  it  answers  very  well  for  stuffing  mattresses  and 
pillows. 

,  There  is  no  country  where  elephants  abound  more 
than  in  Siam,  or  where  they  are  held  in  greater  venera- 
tion. They  have  a  few  horses,  sheep,  and  goats,  be- 
sides oxen  and  buffaloes  j  but  they  have  no  good  ani- 
mal food  except  the  flesh  of  hogs,  their  beef  and  muttoa 
^  being  of  a  very  indifferent  qusdity. 
etoription  The  Siamese  are  of  small  stature,  but  well  proportion- 
the  inhm-^  .  t|,|.ir  complexions  are  swarthy  j  the  faces  of  both 
the  men  and  women  are  broad,  and  their  foreheads,  sud- 
denly contracting,  terminate  in  a  point,  as  well  as  their 
chins.  They  have  small  black  eyes,  hollow  jaws,  large 
mouths,  and  thick  pale  lips.  Their  teeth  are  dyed 
black,  their  noses  are  short  and  round  at  tbe  end,  and 
they  have  large  ears,  which  they  think  very  beautifiil. 
Their  hair  is  thick  and  lank,  and  both  sexes  cut  it  so 
short  that  it  reaches  no  lower  than  their  ears ;  the  wo- 
men make  it  stand  up  on  their  foreheads  ;  and  the  men 
shave  their  beards. 

People  of  distinction  wear  a  piece  of  calicotied  about 
their  loins,  that  reaches  down  to  their  knees.^-The  men 
bring  up  this  cloth  between  their  legs,  and  tuck  it  into 
their  girdles,  which  gives  it  the  appearance  of  a  pair  of 
breeches.  They  have  also  a  muslin  shirt  without  a  col- 
lar, with  wide  sleeves,  no  wristbands,  and  the  bosom 
open.     In  winter  they  wear  a  piece  of  stuff  or  painted 


taats. 


For  an  inferior  to  stand  before  a  superior  is  deemed  ^^    ^ 
insolent;   and  therefore  slaves  and  people  of  inferior ^^  ^ 
tank  sit  upon  their  heels,  with  their  heads  a  little  in-tomi. 
clined,  and  their  joined  hands  lifted  up  to  their  fore- 
beads.  In  passing  by  a  superior  they  bend  their  bodies, 
joining  their  hands,  and  lifting  them  towards  their  heads 
in  proportion  to  the  respect  they  would  show.    Whea 
an  inferior  pays  a  visit,  he  enters  tbe  room  stooping, 
prostrates  himself,  and  tlien  remains  upon  his  knees, 
sitting  upon  his  heels  without  speaking  a  word  till  he 
is  addressed  by  the  person  whom  he  visits  i  for  he  that 
is  of  the  highest  quality  must  always  speak  first.     If  a 
person  of  rank  visits  an  inferior,  he  walks  upright,  and 
the  master  of  the  house  receives  him  at  the  door,  and 
waits  on  him  so  far  when  he  goes  away,  but  never  far- 
ther. 

The  highest  part  of  the  house  is  esteemed  the  most 
honourable,  and  no  person  cares  to  lodge  under  ano- 
ther's feet.  Tbe  Siamese  indeed  have  but  one  story, 
but  the  rooms  rise  gradually,  and  the  innermost,  which, 
are  tbe  highest,  are  always  the  naost  honourable.  When, 
the  Siamese  ambassador  came  to  the  French  court,, 
some  of  his  retinae  were  lodged  in  a  floor  over  the  am-  - 
bassador's  head ;  but  they  no  sooner  knew  it,  than  they 
were  struck  with  the  greatest  consternation,  and  raa 
down  tearing  their  hair  at  the  thoughts  of  being  guil- 
ty of  what  they  considered  as  so  unpardonable  a 
crime. 

The  Siamese  never  permit  such  familiarities  as  are 
practised  by  gentlemen  in  Europe.  Easiness  of  access,    . 
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and  affability  to  inferiors,  is  in  that  part  of  the  world 
thought  a  Sign  of  weakness,  and  yet  they  take  no  no- 
tice of  some  things  which  may  he  looked  upon  as  ill 
breeding  among  us ',  such  as  belching  in  company, 
which  no  man  endeavours  to  prevent  or  so  much  as 
holds  his  hand  before  bis  mouth.  They  have  an  extra- 
ordinary respect  for  the  bead,  and  it  is  tbe  greatest  af- 
front to  stroke  or  touch  that  of  another  person ;  nay, 
their  cap  must  not  be  used  with  too  much  familiarity  y 
for  when  a  servant  carries  it,  it  is  put  on  a  stick  and  held 
above  his  head  ^  and  when  the  master  stands  still  the 
stick  is  set  down,  it  having  a  foot  to  stand  upon.  They 
also  show  their  respect  by  lifting  their  hands  to  the 
head  ^  and  therefore,  when  they  receive  a  letter  from 
any  one  for  whom  they  have  a  great  respect,  they  im- 
mediately hold  it  up  to  their  heads,  and  sometimes  lay 
it  upon  their  heads. 

They  are  ebCeemf:d  an  ingenious  people,  and  though 
rather  indolent  than  active  in  disposition,  they  are  not 
addicted  to  the  voluptuous  vices  which  often  accompa- 
ny a  state  of  ease,  hving  remarkably  chast**  and  tempe- 
rate, and  even  holding  diunkenness  in  abhorrence.—^ 
They  are,  however,  accounted  insolent  towards  their 
inferiors,  and  equally  obsequinuw  to  those  above  them  ^ 
the  latter  of  which  qualities  appears  to  be  particularly 
inculcated  from  their  earliest  youth.  In  general,  tlieir 
behaviour  is  extremely  modest,  and  they  are  averse  to 
loquacity.  Like  the  Chinese,  they  avoid  speaking  in 
the  first  person '  and  when  they  addrtss  a  lady,  it  is 
always  with  some  respectful  epithet,  insinuating  person- 
al accomplishments. 

No  man  in  this  country  learns  any  particular  trade, 
but  has  a  general  knowledge  of  all  that  are  commonly 
practised,  and  every  one  works  six  months  for  the  king 
by  rotation  ^  at  which  time,  if  he  should  be  found  per- 
fectly ignorant  of  the  business  he  is  set  about,  he  is 
doomed  to  suffer  the  bastinado.  The  consequence  of 
this  burdensome  service  is,  that  no  man  endeavours 
to  excel  in  his  business,  lest  be  should  be  obliged  to 
practise  it  as  long  as  he  lives  for  the  benefit  of  the 
crown. 

The  govcmnjeot  of  this  country  is  extremely  op- 
pressive, the  king  being  not  only  sovereign  but  proprie« 
tor  of  all  the  lands,  and  chief  merchant  likewise ;  by 
which  means  he  monopolizes  almost  the  whole  traffic, 
to  the  great  prejudice  of  his  subjects.  Tbe  crown  is 
said  to  be  hereditary,  but  it  is  often  transferred  by  re- 
volutions, on  account  of  the  exorbitant  abuse  of  power 
In  those  who  exercise  the  royal  office.  In  his  palace, 
tbe  king  is  attended  by  women,  who  not  only  prepare 
his  food,  and  wait  on  him  at  table,  but  eveu  perform 
the  part  of  valets,  and  put  on  all  his  clothes,  except  his 
cap,  which  is  considered  as  too  sacred  to  be  touched  by 
any  hand  but  his  own.  He  shows  himself  to  the  people 
only  twice  a  year,  when  he  distributes  his  alms  to  the 
talapoins  or  priests  :  and  on  those  occasions  he  always 
appears  in  an  elevated  situation,  or  mounted  on  tbe  back 
of  an  elephant.  When  he  takes  tl>e  diversion  of  hunt- 
ing, he  is  as  usual  attended  by  his  women  on  foot,  pre- 
ceded by  a  guard  of  200  men,  who  drive  all  the  people 
from  tbe  roads  through  which  they  are  to  pass ',  and 
when  the  king  stops,  all  his  attendants  fall  upon  their 
faces  on  the  ground. 

All  their  proceedings  in  law  are  committed  to  wri- 
ting, and  none  is  suffered  to  exhibit  a  charge  against 
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another,  without  giving  security  to  prosecute  it,  snd  jmOB 
answer  the  damages  if  he  does  not  prove  tbe  fact  against 
the  person  4iccused.  When  a  person  intends  to  prose- 
cute another,  he  draws  up  a  petition,  in  which  he  sets 
forth  his  complaint,  and  presents  it  to  the  fun\  or  head 
of  the  band  to  which  he  belongs,  who  transmit<s  it  to 
the  governor;  and  if  the  complaint  appears  frivolous, 
the  prosecutor,  according  to  the  laws  of  the  country, 
should  be  punished ;  but  tbe  magistrates  generally  en- 
courage prosecutions  on  account  of  the  perquisites  tbey 
bring  to  their  office. 

Every  thing  being  prepared  for  bearing,  the  parties 
are  several  days  called  into  court,  and  persuaded  to 
agree  j  but  this  appears  to  be  only  a  matter  of  form. 
At  length  the  governor  appoints  a  day  for  all  parties 
to  attend  ;  and  being  come  into  court,  the  clerk  reads 
the  process  and  opinion  of  his  associates,  and  then  the 
governor  examines  upon  what  reasons  their  opinions  are 
founded ;  which  being  ez|»lained  to  him,  he  proceeds 
to  pass  judgment. 

When  sufficient  proofs  are  wanting,  they  have  re- Trial  by  «• 
course  to  an  ordeal  trial,  like  that  of  our  Haxon  ance-^^ 
stors :  both  the  plaintiff  and  the  defendant  ivalk  upon 
burning  coals,  and  he  that  escapes  unhurt  is  adjudged 
to  be  in  the  right.:  sometimes  the  proof  is  made  by  pul- 
ing their  hands  in  boiling  oil ;  and  in  both  these  trials, 
by  some  peculiar  management,  one  or  the  other  is  said 
to  remain  unhurt.  They  have  also  a  proof  by  water, 
in  which  he  who  remains  longest  under  it  is  esteemed  in- 
nocent. They  have  another  proof,  by  swallowing  pills, 
which  their  priests  administer  with  severe  imprecations; 
and  the  party  who  keeps  them  in  his  stomach  without 
vomiting  is  thought  to  be  innocent. 

All  these  trials  are  made  in  the  presence  of  the  n  ..^i- 
strates  and  people ;  and  the  king  himself  frequently  di- 
rects them  to  be  performed,  when  crimes  come  before 
him  by  way  of  appeal.  Sometimes  he  orders  both  the 
informer  and  prisoner  to  be  thro^rn  to  the  rigers :  and 
the  person  that  escapes  by  his  not  being  seized  upon  by 
those  beasts,  is  sufficiently  justified.  rs 

They  maintain  the  docrtne  of  transmigration,  belie- ^*?^?*" 
ving  in  a  pre-existent  state,  and  that  they  sliall  pass  into^^""*"*" 
other  bodies  till  they  are  sufficiently  purified  to  be  re- 
ceived into  paradise.  They  believe  likewise  that  the 
soul  is  material,  but  not  subject  to  the  touch  ;  that  it 
retains  the  human  figure  after  quitting  a  body  of  that 
species ;  and  that  when  it  appears  to  persons  with  whom 
it  was  acquainted,  which  they  suppose  it  to  do,  the 
Wounds  of  one  that  has  been  murdered  will  then  be  vi- 
sible. They  are  of  opinion  that  no  man  will  be  eter- 
nally punished  ;  that  the  good,  after  several  transmiirra- 
tions,  will  enjoy  perpetual  happiness ;  but  that  thos« 
who  are  not  reformed  will  be  doomed  to  transmigration 
to  all  r'temity.  They  believe  in  the  existence  of  a  Su- 
preme Being;  but  the  objects  of  their  adoration  are  de- 
parted saints,  whom  they  consider  as  mediators  or  inter- 
cessors for  them  ^  and  to  the  honour  of  this  numerous 
tribe  both  temples  and  images  are  erected.  i.t 

The  men  of  this  country  are  allowed  a  plurality  of *^""**'* 
won>en  ;  but  excepting  one,  who  is  a  wife  by  contract, 
the  others  are  only  concubines,  and  their  children  deem- 
ed incapable  of  any  legal  inheritance.  Previous  to  eve- 
ry nuptial  contract,  an  astrologer  must  be  consulted, 
who  calculates  the  nativity  of  the  parties,  and  deter- 
mines whether  their  union  is  likely  to  prove  fortunate 
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or  otherwise.  When  bis  prognostication  is  hrourable, 
the  lover  is  permitted  to  visit  his  mbtress  three  times, 
at  the  last  of  which  interviews  the  relations  being  prs- 
sentf  the  marriage  portion  is  paid,  when,  without  any 
x^ligioos  ceremony  performed,  the  nuptials  are  reckon- 
ed complete,  and  soon  after  consummated.  A  few  days 
afUr  the  taiapoin  vbits  the  married  coople,  sprinkles 
them  with  water,  and  repeats  a  prayer  for  their  pro* 
■perity. 

The  practice  in  Siam  respecting  funerals,  is  both  to 
bum  and  bury  the  dead.  The  corpse  being  laid  upon 
the  pile,  it  is  suffered  to  burn  till  a  considerable  part  is 
consumed,  when  the  remainder  is  interred  in  a  burying- 
place  contiguous  to  some  temple.  The  reason  which 
they  give  for  not  homing  it  entirely  to  ashes  is,  that 
they  suppose  the  deceased  to  be  happy  when  part  of 
his  remains  escapes  the  fire.  Instead  of  a  tombstone, 
they  erect  a  pyramid  over  the  grave.  It  was  formerly 
the  custom  to  bury  treasure  with  the  corpse  ^  but  long- 
er experience  evincing,  that  the  sacrilegious  light  in 
which  robbing  the  graves  was  considered  did  not  pre- 
vent the  crime,  they  now  discontinue  the  ancient  prac- 
tice, and  instead  of  treasure  bury  only  painted  papers 
and  other  trifles. 

The  two  principal  rivers  are  the  Menan  and  the  Me- 
con,  which  rise  in  the  mountains  of  Tjirtary,  and  run 
to  the  south  ^  the  former  passing  by  the  city  of  Siam, 
falls  into  the  bay  of  the  same  name,  in  the  13th  de- 
gree of  north  latitude }  and  the  latter  running  through 
Laos  and  Cambodia,  discharges  itself  into  the  Indian 
ocean  in  the  pllrdegree  of  north  latitude. 

The  capital  of  the  country  is  Siam,  called  by  the  na- 
ti^rf.  Siyothoya^  situated  in  the  icxst  degree  of  ea^t  lon- 
gitude, and  in  the  X4th  degree  of  north  iatitode,  being 
almost  encompassed  by  the  branches  of  the  river  Me- 
lt is  about  10  miles  in  circnmference  within  the 
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walls,  but  not  a  sixth  part  of  the  ground  is  occupied  by 
buildings.  In  the  vacant  spaces  there  are  near  300  pa- 
goda') or  temples,  round  which  are  scattered  the  con- 
vents of  the,  priests  and  their  burying- places.  The 
streets  of  the  city  are  spacious,  and  some  have  canals 
running  through  them,  over  which  is  a  great  number  of 
bridges.  The  houses  stand  on  pillars  of  the  bamboo 
eane,  and  are  built  of  the  same  materials :  the  commu- 
nication betweeiv  different  families,  during  the  winter 
season,  being  carried  on  as  in  other  tropical  countries 
by  jneans  of  boata.  The  grounds  belonging  to  the  seve- 
ral tenements  are  separated  by  a  palisado,  within  which 
the  cattle  are  housed  in  baras,  erected  likewise  upon 
pillars,  to  pre«terve  them  from  the  annual  inundation. 

8IBBALDIA,  a  genus  of  plants  belonging  to  the 
class  of  pentandria,  and  to  the  order  of  pentagynia  \ 
and  in  the  natural  system  arranged  under  the  35th  or- 
der, Senticosre,     See  Botany  Index. 

SIBENICO,  or  Sebknico,  the  name  of  a  city  and 
province  of  Diitmatia.  The  province  of  Sibenico  runs 
along  the  sea  for  more  than  30  miles  \  reaches  in  some 
places  above  20  milo»  within  land,  and  comprehends 
above  70  inlands.  The  city  of  Sibenico  i9  situated  near 
the  mouth  of  the  river  Clivrca,  in  the  gulf  of  Venice, 
5  5  miles  north  of  Spalatto,  and  25  south-east  of  Zara« 
E.  Long.  16°  46',  N.  Lat.  44^  17'.  It  belongs  to  the 
Veartians.  It  is  defended  on  one  side  by  a  castle,  which 
held  out  against  rep»  ated  attacks  of  the  Tuik.^,  and  to- 
wards the  <:ea  bv  a  fort. 
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SIBERIA,  a  large  country,  comprehending  the  mdsi    Sii.crn. 
northerly  parts  of  the  Russian  empire  in  Asia.     It  is  *       ^     *^ 
hounded  on  the  east  by  the  eastern  ocean }  on  the  south        '.    . 
by  Great  Tartary  \  on  the  west  by  Russia  5  and  on  tbe  ^j^^J*"  j*^"* 
north  by  the  Frozen  ocean.     It  is  about  2000  miles  in 
length  from  east  to  west,  and  750  miles  in  breadth  from 
north  to  south.  , 

At  what  time  this  country  was  first  inhabited,  or  Conquered 
by  whom  it  was  peopled,  we  are  entirely  ignorant  \  by  the 
but  writings  have  been  found  in  it  when  it  was  discover-  *^"»"*n*» 
ed,  which  shows  that  it  must  have  been  early  known  to 
a  civilized  people  ^«  The  Russians,  from  whom  we  have  *  BelCt 
received  our  knowledge,  knew  nothing  of  it  before  tins  ^' ''*'^**' 
middle  of  the  i6th  centnry.  In  the  reign  of  John  Basi- 
lowitz  L  indeed,  an  incursion  had  been  made  into  Sibe- 
ria, and  some  Tartar  tribes  subdued ;  but  these  conquests 
were  not  permanent  ^  and  wo  hear  of  no  further  com- 
munication between  Russia  and  Siberia  till  the  time  of 
John  Basilowitz  II.  It  was  opened  again  at  that  time 
by  means  of  one  Anika  Strogonofl',  a  Russian  merchant^ 
who  had  established  some  salt-works  at  a  town  in  the 
government  of  Archangel.  This  man  carried  on  a 
trade  with  the  inhabitants  of  the  north-west  parts  of 
Siberia,  who  brought  every  year  to  the  town  above- 
mentioned  large  quantities  of  the  finest  furs,  llins 
he  acquired  a  very  considerable  fortune  in  a  short  time  $ 
when  at  last  the  czar,  perceiving  the  advantages  which 
would  accrue  to  his  subjects  from  having  a  regular  in- 
tercourse with  Siberia,  determined  to  enlarge  the  com- 
munication which  Was  already  opened.  With  this  view  . 
he  sent  into  Siberia  a  body  of  troops,  which  crossed  the 
Yugorian  mountains,  that  form  part  of  the  north-eastern 
boundary  of  Europe.  They  seem,  however,  not  to  have 
passed  the  Irtish,  or  to  have  penetrated  farther  than  the 
western  branch  of  the  river  Oby.  Some  Tartar  tribes 
were  laid  under  coutribution,  and  a  chief  named  Yedi- 
ger  consented  to  pay  an  annual  tribute  of  1 000  sables. 
But  this  produced  no  lasting  advantage  to  Russia }  for, 
soon  after,  Yediger  was  defeated  and  taken  prisoner 
by  Kntchuro  Khan,  a  descendant  of  .the  great  Jenghiz 
Khan  :  and  thus  the  allegiance  of  this  country  to  Rus- 
sia was  dissolved. 

For  some  time  we  hear  of  no  further  attempts  maJa 
by  the  Russians  on  Siberia  ^  but  in  1577  the  founda- 
tion of  a  permanent  conquest  was  laid  by  one  YermaO 
Temofeeff,  a  Cossack  of  the  Don.  This  roan  was  at 
first  the  head  of  a  party  of  banditti  who  infested  the 
Russians  in  the  province  of  Casan  \  but  being  defeated 
by  the  troops  of  the  czar,  he  retired  with  6000  of  his 
ibllowers  into  the  interior  parts  of  that  province.  Con- 
tinuing his  course  still  eastward,  he  came  to  Oi*e1,  the 
most  easterly  of  all  the  Russian  settlements.  Here  he 
took  up  his  winter-quarters:  but  his  restless  genius 
did  not  suffer  him  to  continue  for  any  length  of  time 
in  a  state  of  inactivity  ^  and  from  the  intelligence  he 
procured  concerning  the  situation  of  the  neighbouring 
Tartars  of  oiberia,  he  turned  his  arms  towards  that 
quarter.  ^ 

Siberia  was  at  tliat  time  partly  divided  among  a  num-  sute  of 
her  of  separate  princes,  and  partly  inhabited  hy  the  vari-  Liberia  ut 
ous  tribes  of  independent  Tartars.   Of  the  former  Kut-'^'^  **"** 
chum  Khan  was  the  most  powerful  sovereign.    His  do-°         ."*" 
miniQBS  consisted  of  that  tract  of  country  which  noWq^^,|, 
forms  the  south-western  part  of  the  province  of  Tobolsk ; 
and  stretched  from  the  banks  of  the  Irtu^h  aad  Oby  to 
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was  at  Sibir,  a  small  fortress  upon  the  river  Irtish,  not  their  footing  in  the  country.    Bat  fresh  reiiuorceneals        »  ^ 

far  from  the  present  town  of  Tobolsk,  and  of  which  being  seasonably  sent,  they  not  only  reoovesed  their 

some  ruins  are  still  to  be  seen.   After  a  course  of  nnre-  gronnd,  bat  poshed  their  conquests  far  and  wide;  where- 

mitted  fatigue,  and  a  series  of  victories  which  almost  ex-  ever  they  appeared,  the  Tartars  were  either  reduced  or 

ceed  belief,  but  of  which  we  have  not  room  to  give  the  exterminated.  New  towns  were  built,  and  colonies  were 

detail,  our  intrepid  adventurer  dispossessed  this  prince  of  planted  on  all  sides.  Before  a  centary  had  well  elapsed. 

Ills  dominions,  and  seated  himself  on  the  throne  of  Sibir.  all  that  vast  tract  of  country  now  called  Siberia^  which 

The  number  of  bis  followers,  however,  being  greatly  re-  stretches  from  the  con6nes  of  Europe  to  the  Eastern 

duced,  and  perceiving  be  could  not  depend  on. the  aflfec-  ocean,  and  from  the  Frozen  sea  to  the  present  fironders 

tion  of  bis  new  subjects,  he  had  recourse  to  the  cxar  of  of  China,  was  annexed  to  the  Russian  dominions. 

Muscovy,  and  made  a  tender  of  his  new  acquisitions  to         The  air  of  Siberia  is,  in  general,  extremely  piercing,  ^^^^ 

that  monarcb,*upon  condition  of  receiving  immediate  and  the  cold  there  being  more  severe  than  in  any  other  part 

effectual  support.    This  proposal  was  received  with  the  of  the  Russian  dominions.     The  Siberian  rivers  are 

greatest  satisfaction  by  the  czar,  who  granted  him  a  par-  frozen  very  earlv,  and  it  is  late  in  the  spring  before  the 

don  for  all  former  offences,  and  sent  him  the  required  ice  is  thawed  (a).  If  the  com  does  not  ripen  in  August, 

succours.   Yermac,  however,  being  soon  after  drowned  there  is  little  hope  of  a  harvest  in  this  eonntry  \  and  in 

the 

(a)  M.  Gmelin,  M.  Muller,  and  two  other  philosophers,  set  out  in  the  year  1733  to  explore  the  dreary  regions 
of  Siberia,  by  desire  of  the  empress  Anne  of  Russia.     Afler  spending  nine  years  and  a  half  in  observing  every 
thing  that  was  remarkable,  they  returned  to  Petersburgh  \  and  an  account  of  this  journey  was  published  by  M. 
Gmelin.     In  order  to  examine  how  far  the  frost  had  penetrated  into  the  ground,  M.  Gmelin,  on  the  1 8th  of 
June,  at  a  place  called  Jacutia,  ordered  the  earth  to  be  dug  in  high  ground  ^  they  found  mould  to  the  depth  of 
II  inches,  under  which  they  met  with  loose  sand  to  two  feet  and  a  half  further,  afler  which  it  grew  harder,  and 
at  half  a  foot  deeper  so  hard  as  scarcely  to  give  way  to  the  tools  \  so  that  the  ground  still  remained  unthawed  at 
not  less  than  the  depth  of  four  feet.     He  made  the  same  experiment  in  a  lower  situation  ;  the  soil  was  10  inches 
deep,  afler  that  a  loose  sand  for  two  feet  and  ten  inches,  below  which  all  was  frozen  and  hard.     At  Jacatia  the 
inhahitants  preserve  in  cellars  several  sorts  of  berries,  which  they  reckon  among  their  dainties,  perfectly  good  and 
fresh  the  whole  year,  though  these  cellars  are  scarcely  a  fathom  deep.     At  the  fortress  of  Argun,  in  little  more 
than  50  degrees  of  latitude,  the  inhabitants  relate  that  the  earth  in  many  places  is  never  thawed  above  a  yard  and 
a  half,  and  that  the  internal  cold  of  the  earth  will  scarcely  permit  a  well  to  be  dug,  of  which  they  bring  an  instance 
that  happened  not  long  before  the  author^s  arrival  at  that  place.     They  designed  to  sink  a  well  near  a  house  at 
some  distance  from  the  river  Argun,  for  which  purpose  they  thawed  the  earth  by  degrees,  and  dug  some  fathoms 
till  they  had  penetrated  a  fathom  and  half  below  the  level  of  the  river,  but  found  no  spring.     Hence  perhaps  we 
may  venture  to  assert,  that  besides  the  great  elevation  of  the  earth  in  these  countries,  there  is  another  cause,  per-> 
haps  latent  in  the  earth  itself,  of  this  extraordinary  cold,  naturally  suggested  to  us  by  considering  the  cavity 
of  an  old  silver  mine  at  Argun,  which  being  exhausted  of  its  ore,  now  serves  the  inhabitants  in  summer  time  for 
a  cellar  to  keep  their  provisions :  this  place  is  so  extremely  cold  as  to  preserve  flesh  meats  from  pntrefaction  in  the 
hottest  summers,  and  to  sink  the  mercury  in  De  Lisle^s  thermometer  to  146  and  147.     The  author  travelling 
from  Nerschoi  towards  Argun,  to  visit  the  works  of  the  silver  mines  in  that  place,  Angust  17359  came  to  the  river 
Orkija«  near  Solonischaia,  on  July  the  first,  from  whence  he  arrived  a  little  before  dark  at  the  village  of  Seventua, 
distant  from  the  river  27  leagues.     In  this  journey  he  and  his  fellow  travellers  for  more  than  four  leagues  felt  it 
vastly  cold  ;  soon  after  they  came  into  a  warm  air,  which  continued  some  leagues  j  after  which  the  cold  returned ;  ^ 
and  thus  are  travellers  subjected  to  perpetual  vicissitudes  of  warmth  and  cold.  But  it  is  observed  in  general,  that 
tlie  eastern  parts  are  colder  than  the  western,  though  situated  in  the  same  latitude  ^  for  as  in  those  eastern  regions 
some  tracts  of  land  are  much  colder  than  the  rest,  their  effects  must  be  felt  by  the  neighbouring  parts.    And  this 
c:onjectore  is  favoured  by  the  thermometrical  obi>ervations  made  with  M.  de  L^Isle's  instrument  in  all  parts  of 
Siberia,  in  which  the  mercury  was  depressed  to  the  226th  degree,  even  in  those  parts  that  lie  very  much  towards 
the  south,  as  in  the  territory  of  Selinga,  which  said  degree  answers  in  Fahrenheit's  thermometer  to  about  ^y^ 
below  o,  but  the  same  thermometer  sometimes  indieated  a  much  greater  cold.     At  the  fort  of  Kiringa,  on 
February  10.   1738,  at  Sin  the  morning,   the  mercury  stood  at  240,  which  answers  nearly  to  72  below  o  in 
Fahrenheit's.    On  the  23d  of  the  same  month  it  was  a  degree  lower.    At  the  same  place,  December  11.  at  three 
in  the  afternoon,  it  stood  at  254  in  De  Lisle's  thermometer,  and  very  near  90  in  Fahrenheit's ;  on  December  29. 
at  four  in  the  afternoon,  at  263  \  on  November  27.  at  noon,  at  270  ;  January  9.  at  275,  which  several  depressions 
answer  in  Fahrenheit's  to  99.44,  107.73,  ^1^^  '  ^S'^S »  ^^  January  5.  at  five  in  the  morning,  at  262  \  an  hour  after 
at  281,  but  at  eight  o\:lock  it  returned  to  250,  and  there  remained  till  six  in  the  afternoon,  and  then  rose  by 
degrees  till  an  hour  before  midnight,  when  it  stood  at  202.    So  that  the  greatest  depression  of  the  mercury  answers 
in  Fahrenheit's  thermometer  to  120.76  degrees  below  o,  which  is  indeed  very  surprising,  and  what  nobody  ever 
imagined  before.     While  this  cold  lasted  at  Jenisea,  the  sparrows  and  magpies  fell  to  the  ground,  struck  dead,  as 
it  were,  with  the  frast,  but  revived  if  they  were  soon  brought  into  a  warm  room.     The  author  was  told  akjo  that 
numbers  oF  wild  beasts  were  found  in  the  woods  dead  and  stiff  with  the  frost,  and  several  travellers  had  their  blood 
and  juices  quite  frozen  in  their  vessels.  The  air  itself  at  that  time  was  so  dismal,  that  you  would  think  it  changed 
to  ice,  as  it  was  a  thick  fog,  which  was  not  dissipable  by  any  exhalations,  as  in  the  spring  and  autumn,  and  the 
autlior  coi:Jd  scarcely  stand  three  mlnates  in  the  porch  of  bis  boose  for  the  cold- 
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tke  pirovkkcc  of  Jeniceiik  it  is  Mmetimes  covered  with 
snow  before  tbe  peasaoU  can  rea|i  it.  To  defend  the 
inhabitants  against  this  extreme  severity  of  the  climate, 
Providence  seems  more  liberally  to  have  dealt  out  to 
them  wood  for  fuel  and  furs  for  clothing.  As  the  win- 
ter days  in  the  north  parts  of  Siberia  last  but  a  few 
honrsy  and  the  storms  and  flakes  of  snow  darken  the 
air  80  much,  that  the  inhabitants,  even  at  uoon^  cannot 
see  to  do  any  thing  without  artificial  lights,  they  sleep 
away  the  greatest  part  of  that  season. 

These  severe  winters  are  rapidly  sacceeded  fay  sum- 
mers, in  which  the  beat  is  so  intense  that  the  Tungu- 
sians,  who  live  in  the  province  of  Jakutsk,  go  almost 
naketL  H«re  is  scarcely  any  night  during  that  seasoki  > 
and  towards  tbe  Froztsu  ocean  the  sun  appears  conti^ 
Dually  above  tbe  horizon*  The  yege tables  and  fruits  of 
the  earth  are  here  extremely  quick  in  their  growth. 

The  whole  tract  of  land  beyond  tbe  6oth  degree  of 
north  latitude  is  a  barren  waste  \  for  tKe  nolrth  part  of 
Siberia  yields  neither  com  nor  fruits ;  though  barley  is 
known  frequently  to  come  to  perfection  in  Jakutsk.— 
Jfor  this  reason,  the  inhabitants  of  tbe  northern  parts 
are  obliged  to  live  on  fish  and  flesh,  but  the  Rossians  are 
supplied  with  corn  firom  tbe  southeru  parts  of  Siberia, 
where  the  soil  is  surprisingly  fertile.  The  countries  be- 
yond the  lake  of  Baikal,  especially  towards  the  east,  as 
far  as  the  river  Argun^  are  remarkably  fruitful  and  plea- 
sant (  but  such  is  the  indolence  of  the  inhabitants,  that 
sevei-al  fine  tracts  of  land,  which  would  make  ample 
returns  to  the  peasant  for  cultivating  them,  lie  neglect- 
ed. The  pastures  are  excellent  in  this  country,  which 
abounds  in  fine  homed  cattle,  horses,  goats,  &c.  on 
which  the  Tartars  chiefly  depend  for  subsistence*  How- 
ever, there  are  several  steppes,  or  barren  wastes,  And 
unimproved  tracts  in  these  parts  j  and  not  a  single 
firuit  tree  is  to  be  seen.  There  is  great  variety  of  ve- 
getables, and  in  several  places,  particularly  near  Kras- 
noia  Sloboda,  tbe  ground  is  in  a  manner  overrun  with 
asparagus  of  an  extraordinary  height  and  delicious  fla- 
▼our.  The  bulbs  of  the  Turkish  bundes,  and  other 
sorts  of  lilies,  are  much  used  by  the  Tartars  instead  of 
bread.  This  want  of  fruit  and  corn  is  richly  compen- 
sated by  the  great  quantities  of  wild  and  tame  beasts 
and  fowls,  and  the  infinite  variety  of  fine  fish  which  the 
country  affords  (b). 

In  that  part  of  Siberia  which  lies  near  the  Icy  8e% 
as  well  as  in  several  other  places,  are  woods  of  pine^ 
lArch,  and  other  trees ;  besides  which,  a  considerable 
quantity  of  wood  ia  thrown  ashore  by  the*  waves  of 
the  Icy  aek  ^  but  whence  it  comes  is  not  yet  ascer- 
tained. 

Besides  the  wild  fowl  with  which  Siberia  abounds, 
there  is  a  prodigious  number  of  quadrupeds,  some  of 
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which  are  eatable,  and  others  valuabte  for  their  skins    Siberin. 
or  furs.  ^"^'v  '■■ 

The  animals  most  valued  for  their  skins  are  the  black 
fox,  tbe  sable,  the  hyena,  the  ermine,  tbe  squirrel,  the 
beaver,  and  the  lynx.  The  skin  of  a  real  black  fox 
is  more  esteemed  than  even  that  of  a  sable.  In  the 
country  near  the  Fro&en  ocean  are  also  blue  and  whit^ 
foxed.  The  £nest  sables  come  from  Nertshinsk  and  Ja- 
kutsk, the  inhabitants  of  which  places  catch  them  iii 
the  mountains  of  Stannowoi  Krebet.  The  tributary 
nations  were  formerly  obliged  to  pay  their  taxes  in  the 
skins  of  foxes  and  sables  only^  But  now  the  skins  of 
squirrels,  bears,  rein^^deer,  &c.  and  sometimes  money, 
are  received  by  way  of  tribute  ^  and  this  not  only  from 
those  who  live  near  the  Lena,  but  also  in  the  govern- 
ments of  Ilinsk,  Irkutzk,  Selenginsk,  and  Nertshinski 
When  the  Tartars  first  became  tributary  to  Russia,  they 
brought  their  furs  indiscriminately  as  they  caught  them, 
and  among  them  i^ere  often  sables  of  extraordinary 
value  >  and  formerly,  if  any  trader  brought  with  him 
an  iron  kettle,  they  gave  him  in  exchange  for  it  as 
many  sables  as  it  would  hold.  But  they  are  now  better 
acquainted  with  their  value*  They  sell  their  sables  to 
smugglers  at  a  very  high  price,  and  pay  only  a  ruble 
instead  of  a  skin  to  the  revenue  ofiicers,  who  now  re- 
ceive more  ready  money  than  sables  by  wa^  of  tribute* 
The  subjects  plead  the  scarcity  of  furs,  and  indeed  not 
without  some  appearance  of  truth.  .  • 

Siberia  has  still  other  and  more  valuable  trea<«ure8  than  Mtnerali. 
those  we  have  yet  mentioned.  The  silver  mines  of  Ar- 
gun are  extremely  rich  }  the  silver  they  produce  yields 
some  gold^  and  both  of  these  are  found  among  the  cop- 
per ore  of  Koliwan.  This  country  is  also  particularly 
rich  in  Copper  and  iron  ore.  The  former  lies  even  up- 
on the  surface  of  the  earth :  and  considerable  mines  of 
it  are  found  in  the  mountains  of  Pictow,  Koliwan,  Plo- 
skau,  Woskeresensk,  Kuswi,  Alepaik,  and  several  others^ 
and  in  the  goveranSent  of  Krasiloiarsk  (c).  Iron  is  still 
more  plentiful  in  all  these  places,  and  very  good  ;  but 
that  of  Kamenski  is  reckoned  tlie  best.  Several  hun^ 
dred  thousand  puds  of  these  metals  are  annually  ex- 
ported from  the  smelting  houses,  which  belong  partly 
to  the  crown,  and  partly  to  private  persons.  Most  of 
them  lie  in  the  government  of  Catharinenburg.  The 
Tartars  also  extract  a  great  quantity  of  inm  from  the 
ore.  g 

The  topazes  of  Siberia  have  a  fine  lustre }  and  in  Precious 
open  sandy  places,  near  the  river  Argun,  as  well  as  ontlonei. 
the  banks  of  other  rivers  and  lakes,  are  found  single 
small  pieces  of  agate.      Here  are  also  -cornelians  and 
green  jasper  with  red  veins.     The  latter  is  chiefly  met 
with  in  the  deserts  of  Gobiskoi. 

The  famous  raarieaglas,  or  lapis  specularis,  great  Marien- 

Tt2  quantities  glai. 
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(b)  The  oak,  though  frequent  in  Russia,  it  is  said,  is  not  to  be  foond  through  this  vast  region  nearer  than  the 
banks  of  the  Argun  and  Am«r,  in  the  dominions  of  China.  The  white  poplar,  the  aspen,  the  black  poplar,  the 
common  sallow,  and  several  species  of  the  willow,  are  very  common.  Tbe  Norway  and  silver  fir  form  great  fo- 
rests ^  but  the  former  does  not  grow  beyond  tbe  6oth  degree  of  north  latitude,  and  the  latter  not  beyond  58  de*" 
grees.  To  this  dreary  region  of  Siberia,  Europe  is  indebted  for  that  excellent  species  of  oats  called  Avena  SiU' 
rica  ;  and  our  gardens  are  enlivened  wkh  the  gay  and  brilliant  flowers  brought  from  the  same  country. 

(c)  The  copper  mines  of  Koliwan,  from  which  gold  and  silver  are  extracted,  employ  abo\'e  40,000  people. 
The  silver  mines  of  Nertshinsk,  beyond  Lake  Baikal,  employ  above  14,000.  The  whole  revenue  arising  from 
^ese  mines,  according  to  Mr  Coxe,  is  jiot  less  than  679,1821.  13s. 
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-Siberia.  qoBntiti«t  of  wliicb  are  dag  np  id  Sibertu,  is  by  fome 
called  MuscoTj  or  RoMian  glM«.  It  is  a  paiticular 
species  of  transparent  fttone,  lying  in  strata  like  so  many 
sfirets  of  paper.  Tlie  matrix  or  stone  in  which  it  is 
foand,  ia  partly  a  light  yellow  quartz,  or  marcassia»  and 
partly  a  brown  indurated  fluid ;  and  this  stone  contains 
In  it  all  the  species  of  the  marienglas.  To  render  the 
majienglas  fit  for  use,  it  is  split  with  a  thin  two-edged 
knife  $  but  care  is  taken  that  the  laminae  be  not  too 
thin.  It  is  used  for  windows  and  lanterns  all  over  St* 
beria,  and  indeed  in  every  part  of  the  Russian  empire, 
and  looks  very  beautiful )  its  lostre  and  clearness  sor* 
passing  that  of  the  finest  glass,  to  which  it  is  particu- 
larly preferable  for  windows  and  lanterns  of  ships,  as  it 
will  stand  the  explosion  of  cat:non.  It  is  found  in  the 
greatest  plenty  near  the  river  Witim. 

Siberia  afibrds  magnets  of  an  extraordinary  size,  and 
even  whole  mountains  of  loadstone.  Pit*coal  is  also 
dug  np  in  the  northern  parts  of  this  country.  The 
kameunoe  roaslo,  a  yellowish  kind  of  alum,  unctuous 
and  smooth  to  the  touch,  like  tophus,  is  found  in  the 
mountains  of  Krasnoiarsk,  Ural,  Altaish,  Jenisea,  Bai- 
kal, fiargusik,  Lena^  and  sevenil  others  in  Siberia. 

In  this  country  are  not  only  a  great  number  of  fresh 
4aid»pri|i|$s.  ^nter  lakes,  but  likewise  several  whose  waters  are  salt } 
and  these  reciprocally  change  their  nature,  the  salt  some- 
times becoming  fresh,  and  the  fresh  changing  into  saline* 
Some  lakes  also  dry  up,  and  others  appear  where  none 
were  ever  seen  before.  The  salt  lake  of  Yamusha,  in 
the  province  of  Tobolsk,  is  the  most  remarkable  of  all, 
£or  it  contains  a  salt  as  white  as  snow,  consisting  entire- 
*  iy  of  cubic  crystals.     One  finds  also  in  Siberia  saline 

springs,  salt  water  brooks,  and  a  hill  of  salt. 

Siberia  afibrds  many  other  things  which  deserve  notice. 
That  useful  root  called  rhubarb  grows  in  vast  quantities 
near  the  city  of  Seleginsk*  The  curious  mammuth's  bones 
and  horns,  as  they  are  called,  which  are  found  along  the 
banks  uf  the  Oby,  Jenesei,  Lena,  and  Irtish,  are  unques- 
tionably the  teeth  and  bones  of  elephants.  But  whether 
these  elephants  teeth  and  bones  were  conveyed  to  these 
northern  region:!  by  the  general  deluge,  or  by  any  other 
inundation,  and  were  by  degrees  covered  with  earth,  is 
a  point  which  might  lead  us  into  long  and  very  fruitless 
disquisitions ;  we  shall  therefore  only  observe,  that  such 
bones  have  likewise  been  found  in  Russia,  and  even  in 
several  parts  of  Germany.  A  kind*  of  bones  of  a  still 
larger  size  than  these  have  also  been  dug  up  in  Siberia, 
and  seem  to  have  belonged  to  an  animal  of  the  ox  kind. 
The  bom  of  the  whale  called  narwhal  has  been  found 
in  the  earth  near  the  rivers  Indigirka  and  Anadir ;  and 
the  teeth  of  another  species  of  whales,  called  vxdross^ 
about  Anadirskoi.  The  latter  are  larger  than  the  com- 
mon sort,  t^hich  are  brought  from  Greenland,  Archan- 
gel, and  Kola. 

The  chain  of  Siberian  mountains  reaches  from  that 
of  Werchoturie  towards  the  south  as  far  as  the  neigh- 
bourhood of  the  city  of  Orienburg,  in  a  continued  ridge, 
under  the  name  of  the  Urallan  mountains  j  but  from 
thence  it  alters  its  direction  westward.  Tliese  mountains 
are  a  kind  of  boundary  between  Russia  Proper  and  Si- 
beria. Another  chain  of  hills  divides  Siberia  from  the 
country  of  the  Calmucks  and  Mongolians.— These  moun- 
tains, between  the  rivers  Irtish  and  Oby,  are  called  the 
Altaic  or  Golden  Mountains,  which  name  they  after* 
wards  lose,  paiticularly  between  the  river  Jenesct  and 
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the  Baikal  lake,  whcrt  Uiey  aK  called  the  SayaakiB 
mountains* 

The  inhabitants  of  Siberia  consist  of  the  aborigines 
or  ancient  inhabitants,  the  Tartars,  and  Russians,  and 
of  state  criminals. 

Some  of  these  nations  have  no  other  religion  bat  that  ants, 
of  nature )  others  are  Pagans  or  Mahometans,  and  some 
of  them  have  been  converted  to  Christianity,  or  rather 
only  baptised  by  the  Russian  missionaries. 

SIBTHORPIA,  a  genus  of  plants  belon^ng  to  the 
class  of  didynamia,  asd  to  the  order  of  angidspermia ; 
and  in  the  natural  system  classed  with  those  the  order 
of  which  is  doubtful.     See  BotaVT  Index. 

SIBYLS,  in  pagan  antiquity,  certain  women  said 
to  have  been  endowed  with  a  prophetic  spirit,  and  to 
have  delivered  oracles,  showing  the  fates  and  revoln- 
tions  of  kingdoms.  Their  number  is  unknown.  Plato  jr,^^. 
epeaks  of  one,  others  of  two,  Pliny  of  three,  XA\%n  Q(pnere*9 
four,  and  Varro  of  ten  ;  an  opinion  which  is  universally  ^'c^ 
adopted  by  the  learned.  These  ten  Sibyls  generally  re-*^' 
sided  in  the  following  places,  Persia,  Libya,  Delphi, 
Cumsc  in  Italy,  Erylhrsea,  Samos,  Cumee  in  J£oHa, 
Marpessa  on  the  Hellespont,  Ancyra  in  Pbrygia,  and 
Tiburtis*  The  most  celebiated  of  the  Sibyls  is  tliat  of 
Cumae  in  Italy,  whom  some  have  called  by  the  difierent 
names  of  Amalthsea,  Demiphile,  Heropiiile,  Daphne, 
Manto,  Phemonoe,  and  Deiphobe.  It  is  said,  that 
Apollo  became  enamoured  of  licr,  and  that  to  make  her 
sensible  of  his  passion  he  offered  to  give  her  whatever 
she  should  ask.  I'he  Sibyl  demanded  to  live  as  many 
years  as  she  had  grains  of  sand  in  her  hand,  but  unforw 
tunately  forgot  to  ask  for  the  enjoyment  of  the  health, 
vigour,  and  bloom,  of  which  she  was  then  in  possession* 
The  god  granted  hei'  request,  but  she  refused  to  gra- 
tify the  passion  of  her  lover  though  he  offered  her  per- 
petual youth  and  beauty.  Some  time  after  she  became 
old  and  decrepit,  her  form  decayed,  melancholy  paleneaa 
and  haggard  looks  succeeded  to  bloom  and  cheerfulness* 
She  had  already  lived  about  7C0  years  when  ^neaa 
came  to  Italy,  and  as  some  have  imagined,  she  bad  three 
centuries  more  to  live  before  her  years  were  as  numerous 
as  the  grains  of  sand  which  she  had  in  her  hand.  She 
gave  iEiieas  instroctiens  how  to  find  his  father  in  the 
infernal  regions,  and  even  conducted  him  to  the  en- 
trance of  hell*  It  was  usual  for  the  Sibyl  to  write  her 
prophecies  on  leaves,  which  she  placed  at  the  entrance  of 
bereave ;  and  it  required  particular  care  in  such  as  con- 
sulted her  to  take  up  these  leaves  before  they  were  dis- 
persed by  the  wind,  as  their  meaning  then  became  in- 
comprehensible. According  to  the  most  authentic  hi- 
storians of  the  Roman  republic,  one  of  the  Sibyls  came 
to  the  palace  of  Tarquin  the  Second,  with  nine  volumes, 
which  she  oflered  to  sell  for  a  very  high  price.  The  mo* 
narcli  disregarded  her,  and  she  immediately  disappeared^ 
and  soon  after  returned,  when  she  had  burned  three  of 
the  volumes.  She  asked  the  same  price  for  the  remain- 
ing six  books  }  and  when  Tarquin  refused' to  buy  them, 
she  burned  three  more,  and  still  persisted  in  demanding 
the  same  sum  of  nH>ney  for  the  three  that  were  left.— 
This  extraordinary  behaviour  astonished  Tarquin  ^  he 
bought  the  books,  and  the  Sibyl  instantly  vanished,  and 
never  after  appeared  to  the  world.  These  books  were 
preserved  with  great  care  by  the  monarch,  and  called 
the  Sibylline  verses.  A  college  of  priests  was  appointed 
to  have  the  care  of  them.  3  and  such  reverence  did  the 
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Romaiia  entertain  for  these  propbetic  book^,  that  thej 
were  consiillcd  with  the  greatest  solemiiity,  and  only 
when  the  state  seemed  to  be  in  danger.  When  the  ca- 
fiitol  WHS  burnt  in  the  'troubles  of  Syils,  the  Sibylline 
verses  which  were  deposited  there  perished  in  the  con- 
flagration }  and  to  repair  the  loss  which  the  republic 
seemed  to  have  sustained,  commissioners  were  imme- 
diately sent  to  different  parts  of  Greece  to  collect  what* 
ever  verses  could  be  found  of  the  inspired  writings  of 
the  JSibyls.  The  fate  of  these  Sibylline  verses  which 
were  collected  after  the  conflagration  uf  the  capitol  is 
unknown*  There  are  now  many  Sibyllioe  verses  ex- 
tant, but  they  are  reckoned  nniversally  spurious  ;  and 
it  is  evident  that  they  were  composed  in  the  second  cen- 
tury by  some  uf  tlie  followers  of  Christianity,  who  wibfa- 
rd  to  convince  the  heathens  of  their  error,  by  assisting 
the  cause  of  truth  with  the  arms  of  pious  artifice. 

SICERA,  a  name  given  to  any  inebriating  liquor  by 
tlie  Hellenistic  Jews.  St  Chrysostom,  Theodoret,  and 
Theophilus  of  Antioch,  who  were  Syrians,  and  who 
therefore  ought  to  know  the  signification  and  nature  of 
**  sjcera,'*  assure  us,  that  it  properly  signifies  palm- wine. 
Pliny  acknowledges,  that  the  wine  of  the  palm-tree  was 
very  well  known  through  all  the  eabt,  and  that  it  was 
made  by  taking  a  bushel  of  the  dates  of  the  palm-tree^ 
and  throwing  them  into  thr^e  gallons  of  water ;  then 
squeezing  out  the  juice,  it  would  intoxicate  like  wine. 
The  wine  of  the  palm-tree  is  white  :  when  it  is  drunk 
new,  it  has  the  taste  of  the  cocoa,  and  is  sweet  as  ho- 
ney. When  it  is  kept  longer,  it  grows  stronger,  and 
intoxicates.     After  long  keeping,  it  becomes  vinegar. 

SICILIAN,  in  Music^  denotes  a  kind  of  gay  spright- 
ly air,or  dance,  probably  invented  in  Sicily,  somewhat  of 
the  nature  of  an  English  jig  ^  usually  marked  with  the 
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1         of  four,  and  the  second  of  eight,  liars  or  measures, 
aadariet      SLCILY,  is  a  large  island  in  the  Mediterranean  sea, 
i extent,  adjoining  to  the  southern  extremity  of  Italy,  and  ex- 
tends from  latitude  36^  2^  to  latitude  38°  25',  and 
from  longitude  12°  50'  to  longitude  16*'  5'  east  from 
London.     Its  greatest  length  210  miles,  breadth  133, 
circumference  600  \  its  form  triangular,  the  three  an- 
gles being  the  promontories  of  Pelorum,  Pachynum,  and 
Lilybaenm,  or,  as  they  are  now  called,  the  Faro,  Capo 
Passaro*  and  Capo  Boco.     It  is  divided  from  Italy  by 
the  straits  of  Messina,  reaching  from  the  tower  of  Fa- 
ro, which  is  the  most  northerly  part  of  the  island,  to 
the  Capo  de/l*  Armt\  or  the  Cape  of  Arms,  the  most  south- 
ern part  of  Calabria.     These  straits,  by  the  Latins  cal- 
led Frctum  Sicfdum\  by  the  Italians  //  Fwyi  di  Messina^ 
and  by  us  the  Faro  of  Messina^  are  between  12  and  15 
miles  over  in  the  broadest  places,  and  in  the  narrowest 
about  a  mile  4ind  a  half;  insomuch  that  when  Messina 
was  taken  by  the  Carthaginians,  many  of*  the  inhabi- 
tants are  said  to  have  swved  themselves  by  swimming  to 
the  opposite  coast  of  Italy.     Hence  has  arisen  an  opi- 
nion that  the  island  of  Sicily  was  originally  joined  to 
the  continent,  but  aflerwar(1s  separated  by  an  earth- 
quake or  some  other  natural  cause.     This  separation, 
however,  is  reckoned  by  the  most  judicious  among  the 
t         ancients  to  be  fabulous ;  and  they  content  themselves 
^!7  ^r"  ^'^^^  speaking  of  it  as  a  thing  said  to  have  happened. 
Anciently  this  island  was  called  Sicania^  Sicilia^  and 
Tn'iiacna  or  TriquHra  ;  the  two  former  it  bad  from  the* 
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Sicani  and  Siculi,  who  peopled  a  considerable  part  of 
the  country  \  the  two  latter  from  its  triangular  figure. 
Its  first  inhabitants,  according  to  the  most  respectable 
ancient  authors^  were  the  Cyclopes  and  Lscstrigones^ 
who  are  said  to  have  settled  in  the  countries  adjoininf^ 
to  Mount  Etna  ;  but  of  their  origin  we  know  nothing,, 
except  what  is  related  by  the  poets.     After  them  caipe 
the  Sicani,  who  called  themselves  the  original  inhabi- 
tants of  the  country  \  but  several  ancient  historians  in- 
forms us  that  they  came  from  a  coontry  in  Spain  wa- 
tered by  the  river  S  icon  us.     Diodorus,  however,  is  of 
opinion,  that  the  Sicani  were  the  most  ancient  inhabi* 
tants  of  this  island.     He  tells  us  that  they  were  in  pos- 
session of  the  whole,  and  applied  themselves  to  cultivate 
and  improve  the  ground  in  the  neighbourhood  of  Etna,, 
which  was  the  most  fruitful  part  of  the  island :  tliey 
built  several  small  towns  and  villages  on  the  hills  to  se- 
cure themselves  against  thieves  and  robbers  ^  and  were* 
governed,  not  by  one  prince,  but  each  city  and  district 
by  its  own  king.     Thus  they  lived  till  Etna  began  to 
throw  out  flames,  and  forced  them  to  retire  to  the  west- 
ern parts  of  the  island,  which  they  continued  to  inhabit 
in  the  time  of  Thucydides.     Some  Trojans,  after  the 
destruction  of  their  city,  landed  in  the  island,  settled 
among  the  Sicani,  and  built  the  cities  of  Eryx  and  E- 
gesta,  uniting  themselves  with  them,,  and  taking  the 
general  name  of  Elymi  or  Elymsei*     They  were  after- 
wards  joined  by  some  Phocenses,  who  settled  here  on. 
their  return  from  the  siege  of  Troy. 

After  the  Sicani  had  for  many  ages  enjoyed  an  un- 
disturbed possession  of  the  whole  of  Sicily,  or  such  parts, 
of  it  as  they  chose  to  inhabit,  they  were  visited  by  the 
Siculi,  who  were  the  ancient  inhubitaats  of  Ausonia. 
properly  so  called  ^  but  being  driven  out  from  thence 
by  the  Oplci,  they  took  refuge  in  the  island  of  Sicily.. 
Not  being  contented  with  the  n<irrow  bounds  allowed 
them  by  the  Sicani,  they  bcgau  to  encroach  upon  their- 
neighbours  \  upon  which  a  war  ensuing,  the  Sicani  wero 
utterly  defeated,  and  confined  to  a  corner  of  the  island,, 
the  name  of  which  was  now  changed  from  Sicania  into, 
that  of  Sivilia, 

About  300  years  after  the  arrival  of  tiie  Siculi,  the- 
island  first  began  to  he  known  to  the  Greeks,  who  esta- 
blished various  colonics,  and  built  many  cities  in  diffe- 
rent parts  of  the  island  ^  and  it  is  only  from  the  timer 
of  their  arrival  that  we  have  any  history  of  the  island. 
The  fiist  of  the  Greeks  that  came  into  Sicily  were  the 
Chalcidians  of  Euboea,  under  the  conduct  of  Thucles, 
who  built  NaxuR,  and  a  famoui)  altai*  of  Apollo,  which^ 
as  Thucydides  tells  us,  was  stiJl  standing  in  hi$  time, 
without  the  city.     The  year  after,  which  was,,  accord-, 
ing  to  Dionysios  Halicamassensis,  the  third  of  the  17th. 
Olympiad,  Arehias  the  Corinthian,  one  of  the  Hera- 
clidae,  laid  the  foundations  of  Syracuse.     Seven  years 
after^  a  new  colony  of  Chalcidians  founded  Leontini. 
and  Catana,  afier  having  driven  out  the  Siculi,  wlio  in-, 
habited  that  tract.     About  the  same  time  Lamis,  with« 
a  colony  from  Megara,  a  city  of  Achaia,  settled  on  the 
river  Pan taci us,  at  a  place  called  T'roUlum^  where  his. 
adventurers  lived  some  time  in  common  with  the  Chal- 
cidians of  Leontini ;  but  being  driven  from  thence  by 
the  Leontines,  he  built  the  city  of  Thapsus,  where  he 
died.     Upon  his  death,  the  colony  left  Thapsus  \  and^  , 
under  the  conduct  of  Hyblou  king  of  the  Siculi,  found- 
ed Megara  Hyblsea,  where  they  iy;sided  24^  ycai-s,  till. 
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they  Were  driven  oat  by  Geton  tyrant  of  Syracme.  Da- 
ring  tbetr  abode  at  Megara,  they  sent  one  Pamilof,  who 
was  come  from  Megara  in  Achaia,  their  original  citTy 
to  build  Selinus.  This  city  was  founded  abont  100 
years  after  the  foandation  of  Megara.  Antiphemus 
and  Entimus,  the  former  a  Rhodian,  the  other  a  Ore* 
tan,  led  each  a  colony  of  their  countr  jmen,  and  jointly 
'  built  the  city  of  Cela  on  a  river  of  the  same  name,  esta* 
blishing  in  their  new  settlement  the  Doric  cnstoms, 
about  45  years  after  the  founding  of  Syracuse.  l*he 
inhabitants  of  Gela  founded  Agrigentom  108  years  af- 
ter their  arrival  in  Sicily,  and  introduced  the  same  cus* 
toras  there.  A  few  years  after,  Zancle  was  built  by 
the  pirates  of  Cumae  in  Italy ;  but  chiefly  peopled  by 
the  Cbalcidians,  Samians,  and  Ionians,who  chose  rather 
to  seek  new  settlements  than  live  under  the  Persian 
yoke.  Some  time  after,  Anaxales,  tyrant  of  Rfaegium, 
-drove  ont  the  ancient  proprietors ;  and,  dividing  bis 
lands  amongst  his  followers,  tailed  the  city  Metsana  or 
Messene^  which  was  the  name  of  his  native  city  in  Pelo- 
ponnesus. The  city  of  Himera  was  founded  by  the 
Zancleans  under  the  direction  of  Eucleides,  Simns,  and 
Sacon;  but  peopled  by  the  Cbalcidians  and  some  Syra- 
cusan  exiles,  who  had  been  driven  out  by  the -contrary 
faction. 

The  Syracusans  built  Acrse,  Cbasmense,  and  Cania- 
rina  5  the  first  70  years,  the  second  90,  and  the  fbiid 
135,  after  the  foundation  of  their  own  city.  This  is 
the  account  which  Thucydides,  a  molt  judicious  mod 
exact  writer,  gives  us  of  the  various  nations,  whether 
Greeks  or  Barbarians,  who  settled  in  Sicily.  Strabo 
counts  among  the  ancient  inhabitants  of  Sicily  the  Mor- 
getes,  who  being  driven  out  6f  Italy  by  the  Oenotrians, 
settled  in  that  part  of  the  island  where  the  ancient  city 
of  Morgantium  stood.  The  Gampani,  who  assumed  the 
name  ot  MamcrtMy  that  is,  invincibie  warrior*^  and  the 
Carthaginians,  who  settled  very  early  in  Sicily*  ought 
likewise  to  be  counted  among  tlie  ancient  inhabitants  of 
the  islartd. 

^  Before  this  period  the  history  of  Sicily  is  blended 
'  with  fables,  like  the  early  history  of  almost  every  other 
country.  After  the  settlement  of  the  Greeks  in  the 
island,  its  various  revolutions  have  been  traced  from 
their  several  sources  by  many  Writers^  but  by  none  with 
greater  accuracy  than  Mr  Swinburne.  From  his  ac- 
count of  bis  Travels  in  the  Two  Sicilies,  we  have  there- 
fore taken  the  following  concise  history  of  this  king- 
dom, which  will  at  once  gratify  such  of  our  readers  as 
interest  themselves  in  the  fate  of  a  generous  people 
*wbo  long  stmggled  in  vain  for  freedom ;  and  at  the 
same  time  aflford  them  a  specimen  of  the  entertainment 
they  may  receive  from  the  very  elegant  work  of  the 
author. 

^^  Aristocracy  prevailed  at  first  in  the  Greek  settle- 
ments, but  soon  made  way  for  tyranny }  which  in  its 
turn  was  expelled  by  democracy.  One  of  the  earliest 
destroyers  of  common  liberty  was  Phalaris  of  Agrigen- 
tom, who  reigned  600  years  before  Christ :  his  example 
was  contagious  ^  a  legion  of  tyrants'  sprung  up,  and  not 
a  commonwealth  in  the  island  escaped  the  lash  of  an 
usurper.  Syracuse  was  most  oppressed  and  torn  to 
pieces  by  dissension  ^  as  its  wealth  and  preponderance 
in  the  general  scale  held  out  a  greater  temptation  than 
other  cities  to  the  ambition  of  wicked  men.  It  requires 
the  combined  testimony  of  historians  to  enforce  our  be* 


lief  of  its  wonderful  preaperity,  and  the  no  lets  ^straoi**  Slcflf^ 
dtnary  tyranny  of  some  of  its  sovereigns,  llieae  ' 
cian  colonies  attained  to  such  excelictice  io  arts  and 
sciences  as  emboldened  them  frequently  to  vie  with  tbo 
learned  and  ingenioos  is  tbe  mother  ooontry  }  nay,  often 
enabled  them  to  bear  away  tbe  palm  of  victory :  tbef^ 
needs  no  stronger  proof  of  their  literary  meriu  than  m 
bare  recital  of  the  names  of  Archimedes,  Tbcocritas, 
Gorgias,  and  Charondas. 

**  But  the  Sicilian  Greeks  were  not  destined  to  en- 
joy the  swevts  of  their  situation  without  molestation,  aiam 
Very  soon  after  their  arrival,  the  inhabitants  of  the^"""?^ 
neighboaring  cbaift  of  Africa  began  to  aspire  to  a  share  ^'"'^ 
of  Sicily.  Carthage  sent  lafge  bodies  of  forces  at  dif- 
ferent times  to  establish  their  power  in  the  island,  and 
about  5c o  years  before  the  Christian  era  bad  Made 
themselves  roasters  of  all  the  western  parts  of  it.  Tbe 
SicdK  retained  possession  of  the  midland  country,  and 
the  southern  and  eastern  coasts  were  inhabited  by  tbo 
Greeks. 

**  Abont  that  time  Gelo  was  chooen  prince  of  Syra-  Cc!o  c^ 
CQse  on  aoeoant  of  his  virtues,  which  grew  still  more  fca  kii^ 
conspicuous  after  his  exaltation :  bad  the  example  he 
set  been  Followed  by  his  successors,  tbe  advantages  of 
freedom  would  never  have  been  known  or  wished  for  by 
Ihe  Syracusans.  The  Carthaginians  foond  in  him  n  vi- 
gorous opponent  to  their  project  of  enslaving  Sicily,  a 
project  invariably  pursued  but  never  accomplished.  ( 

**  Hiero  succeeded  his  brother  Gelo,  and,  contrary  bwcaei 
to  the  usual  progression,  began  his  reign  by  a  display  ^  ^ 
'of  bad  qualities*  Sensible  of  his  error,  and  improved 
by  experience,  he  afterwards  adopted  more  equitable 
measures.  At  his  death  the  Syracusans  threw  oS  the 
yoke,  and  for  sixty  years  revelled  in  all  the  joys  of 
freedom.  Their  peace  was,  however,  disturbed  by  the 
Athenians  and  the  Carthaginians.  The  latter  plunder* 
ed  Agrigentum,  and  threatened  ruin  to  the  rest  of  the 
Grecian  states^  but  a  treaty  of  peace  averted  that  atorm* 
The  Athenians,  under  pretence  of  supporting  their  al- 
lies the  people  of  Segesta,  but  in  reality  from  a  tbirst 
of  dominion,  invested  Syracuse  with  a  formidable  land 
and  naval  armament  under  the  command  of  Nicias ;  in 
consequence  of  a  rash  indigested  plan,  ill  conducted  at- 
tacks, and  inadequate  supplies,  their  whole  host  was  cut 
to  pieces  or  led  away  into  captivity. 

**  Syracuse  had  scarcely  time  to  breathe  after  her  vie  DionyiiB 
tory  ore  intestine  wars  broke  out,  and  raised  I)ionysins  the  cU« 
to  supreme  command.     Avarice,  despotism,  and  cruel-  ^'■^ 
ty,  marked  every  day  of  his  reign  ^  but  bis  military  en-  Y^'^'^S^ 
terprises  were  crowned  with  constant  success.   He  died 
in  peace,  and  bequeathed  a  powerful  sovereignty  to  m 
son  of  his  name  tainted  with  the  same  and  Worse  vices, 
but  not  endowed  with  equal  capacity  and  martial  abili- 
ty: in  such  hands  the  rod  of  tyranny  ceased  to  be  for- 
midable, and  the  tyrant  was  driven  out  of  Sicily  by  the 
patriotic  party  ^  but  matters  were  not  sufficiently  settled 
for  popular  government,   and  Dionysius  resumed  the 
sceptre  for  a  while,  till  Timoleon  forced  him  into  per- 
petual exile.*'  s 

Liberty  seemed  now  to  be  established  on  a  pemuuient  AgathpdM 
basis }  but  in  Syracuse  such  prospects  always  proved  il*^  tyiMtt. 
lusory.     Agathocles,  a  tyrant  more  inhuman  than  any 
preceding  usurper,  seixed  the  throne,  and  deluged  the 
country  with  bloi>d.     He  was  involved  in  a  perilous  - 
contest  with  the  Carthaginians,  who  obtained  many  ad- 
vantages 
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Sie%.  Vftntages  over  him,  drove  his  troops  finom  post  to  postf 
and  at  last  blocked  up  bio  capital.  In  this  desperate 
situation,  when  all  foreign  helps  were  precluded,  and 
hardly  a  resource  remained  at  home,  the  genius  of  A- 
gathocles  compassed  his  deliverance  by  a  plan  that  was 
imitated  among  the  ancients  by  Hannibal,  and  among 
the  moderns  by  the  famous  Cortes.  He  embarked  with 
the  flower  of  his  army }  forced  his  way  through  innu-  ' 
nierable  obstacles ;  landed  in  Africa;  and,  having  burnt 
his  fleet,  routed  the  Carthaginians  in  a  pitched  battle, 
and  laid  their  territory  waste.  Carthage  seemed  to  be 
on  the  brink  of  ruin,  and  that  hour  might  have  marked 
her  downfal  had  the  Sicilian  host  been  composed  of  pa- 
triotic soldiers,  and  not  of  ungovernable  assassins  \  dis- 
cord pervaded  the  victorious  camp,  murder  and  riot  en- 
sued ;  and  the  tyrant,  after  beholding  his  children  and 
friends  bntchered  before  his  face,  escaped  to  Sicily,  to 
meet  a  death  as  tragical  as  his  crimes  deserved. 

Anarchy  now  raged  throughout  the  island,  and  every 
faction  was  reduced  to  the  necessity  of  calling  in  the  as- 
sistance of  foreign  powers ;  among  whom  Pyrrhns  king 
of  £pims  took  the  lead,  and  reduced  all  parties  to  some 
degree  of  order  and  obedience.     But  ambition  soon 
prompted  him  to  invade  those  rights  which  he  came  to 
defend  ;  he  cast  ofir'  the  mask,  and  made  Sicily  feel  un- 
der his  sway  as  heavy  a  hand  as  that  of  its  former  op- 
pressors ;  but  the  Sicilians  soon  assumed  courage  and 
jQ       strength  enouglL  to  drive  him  out  of  the  island. 
The  AC*-         About  this  period  the  Mamerttni,  whom  Mr  Swin- 
mertiBi  rar-bume  indignantly  styles  a  crew  of  miscreants,  surprised 
PP"^  and*'  ^®^^*i*^f  *°^9  after  a  general  massacre  of  the  citizens, 
^Tf  fifiiitfd  established  a  republican  form  of  government.     Tbeic' 
by  the  Ro-  commonwealth  became  so  troublesome  a  neighbour  to 
the  Greeks,  that  Hiero  IL  who  had  been  raised  to  the 
chief  command  at  Syracuse  in  consideration  of  his  supe- 
rior wisdom  and  warlike  talents,  found  himself,  necessi- 
tated to  form  a  league  wi(h  Carthage,,  in  order  to  ^->- 
stroy  this  nest  of  villains.   In  their  distress  the  Mamer- 
tini  implored  the  assistance  of  Rome,  though  the  senate 
had  recently  punished  with  exemplary  severity  one  of 
Iheir  own  lef^ions  for  a  similar  outrage  committed  at 
Shegiom..    The  virtue  of  the  Romans  gave  way  to  the 
temptation,  and  the  desiret>f  extending  their  empire  be » 
yond  the  limits  of  Italy  cast  a  veil  over  evexy  odious 
cnxumstance  attending  this  alliance.     A  Roman  army 
crossed  the  Faro,  relieved  Messina,  defeated  the  Car-  ' 
thaginians,  and  humbled  Hiero  into  an  ally  of  the  re- 
public. 

Thus  begnn  the  first  Punic  war,  which  was  carried 
io^yie'fint  ^^  for  many  years  in  Sicily  with  various  success.    The 
Pule  war.  S^nios  of  Hamiicar  Barcas  supported  the  African  cause 
under  numberless  disappointments  and   the   repeated 
overthrows  of  his  colleagues^  at  last,  finding  his  exer- 
tions ineflFeotual,  he  advised  the  Carthaginian  rulers  to 
purchase  peace  at  the  price  of  Sicily.     Such  a  treaty 
was  not  likely  to  benliserved  longer  than  want  of  strength 
should  curb  the  animosity  of  the  van^ished  party: 
when  their  vigour  was  recruited^  Hannibal  son  of  Ha- 
14        miicar  easilj  persuaded  them  to  resume  the  contest,  and 
Ae  lecond  for  1 6  years  waged  war  in  the  heart  of  the  Roman  ter- 
nl2!S  Z^  ritories.     Meanwhile  Hiero  conducted  himself  with  so 
UsooiUi.    ^^^^  prudence,  that  be  retained  the  friendship  of  both 
parties,~and  preserved  his  portion  of  Sicily  in  perfect 
tranquillity.     He  died  in  extreme  old  age,  .beloved"  and  . 
<%s^oted. both  at  home  and  abroad.. 
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His  grandson  Hieron^mus,  forsaking  this  hap^  line  Sicily, 
of  politics,  and  contracting  an  alliance  with  Carthage,  »  ' 
fell  an  early  victim  to  the  troubles  which  his  own  folly 
had  excited.  Once  more,  and  for  the  last  time,  the  Sy- 
racusans  found  themselves  in  possession  of  their  indepen* 
dence :  but  the  times  were  no  longer  suited  to  such  a 
svstem;  dissensions  gained  head,  and  distracted  the  pub- 
he  councils.  Carthage  could  not  support  them,  or  pre- 
vent Marcellus  from  undertaking  the  siege  of  Syracuse, 
immortalized  by  the  mechanical  efforts  of  Archimedes, 
and  the  immensity  of  the  plunder.     See  Syracuse.  yj 

The  Sicilians  after  this  relinquished  all  martial  ideas,  Sicily  eon* 
and  during  a  long  series  of  generations  turned  their  ^^-^^^3]^ 
tention  solely  to  the  arts  of  peace  and  the  labours  of  ^ens,  and 
agriculture.    Their  position  in  the  centre  of  the  Ro-  aHeiwaids 
man  empire  preserved  them  both  from  civil  and  foreignby  the  Nor- 
foes,  except  in  two  instances  of  a  servile  war.  The  ra^^^^*- 
pacity  of  their  governors  was  a  more  constant  and  in- 
supportable eviL    In  this  state  of  apathy  and  opulence 
Sicily  remained  down  to  the  7th  century  of  our  era, 
when  the  Saracens  began  to  disturb  its  tranquillity.  - 
The  barbarous  nations  of  the  north  had  before  invaded- 
and  ravaged  its  coasts,  but  had  not  long  kept  possession. 
The  Saracens  were  moie  fortunate.  In  827  they  avail-  \ 

ed  themselves  of  quarrels  among  the  Sicilians  to-subdue> 
the  country.   Palermo  was  chosen  for  their  capital,  and  ^ 
the  standard  of  Mahomet  triumphed  about  200  years. 
In  1038  George  Maniaces  was  sent  by  the  Greek  em- 
peror with  a  great  army  to  attack  Sicily.     He  made  ^ 
good  his  landing,  and  pushed  his  conquests  with  vigour  r 
his  success  arose  from  the  valour  of  some  Norman  troops,  > 
which  were  at  that  time  unemployed  and  ready  to  sell 
their  services  to  Uie  best  bidder.   Maniaces  repaid  tliem^ 
with  ingratitude  i  and  by  his  absurd  conduct  gave  the 
Mussulmans  tiaae  to  breathe,.and  the  Normans  a  pretext, 
and  itipport  unity  of  invading  the  Imperial  dominions  in* 
Italy.      Robert  and  Roger  of  Hauteville  afterwards 
(xinquered  Sicily  on  their  own  account,  not  as  mercena- 
ries 'f  for  having  substantially  settled  their  power  on  the 
continent,  thej  turned  their  arms  against  this  island  iu 
obedienee  to  the  dictates  of  zeal  and  ambition.     After  * 
ten  years  struggle,  the  Saracens  yielded  up  tlie  rich 
prize,  and  Robert  ceded  it  to  his  brother  Roger,  who - 
assumed  the  title  of  Great  Earl  of  Sicily,  ruled  the  state  - 
with  wisdom,  and  ranks  deservedly  among  the  greatest 
characters   in  historj.      He  raised  himself  from  the 
humble  station  of  a  poor  younger  son  of  a  private  gen- 
tleman, to  the  exalted  dignity  of  a  powerful  monarch,  . 
by  the  sole  force  of  his  own  genius  and  courage  ^  he  go- 
verned a  nation  of  strangers  with  vigour  andjustlce,  . 
and  transmitted  his  possessions  undisputed  to  his  poste- 
rity.    Such  an  assemblage  of  great  qqalities^Sk  well  in-  • 
titled  to  our  admiration.  j. 

He  was  succeeded  by  his  son  Simon,  whose  reign  was  Under  the- 
short,  and  made  way  for  a  second  son  called  Rogers  In  dominion 
1 1 27  this  prince  joined  to  his  Sicilian  possessions  the  °^  ^^^^7^"^ 
whole  inheritance  •  of •  Robert  Gui8card*'(see  Naplks, 
N^  23.),  .and  assumed  the  regal  style..   The  greatest 
part  of  his  reign  was  taken  np  in  quelHng  revolts  in  Ita- 
ly, but  Srcil]p  enjoyed  profound  peace.     In  1 1 54  his 
soA*l^illfan»  ascended  the  throne,  and  passed  his  life  in  * 
wan  and  confusion.     William  II.  succeeded  his  father,  , 
and  died  without  issue.     Tancred,  though  basely  bom, 
was  elected  his  successor,  and  after  him  his  son  William*^. 
III.  who  was  vanquished  by  Henry  of  Swabia.  During^- 
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'Sicily,  tiie  troaUes  that  agiute<l  tbe  reign  of  h\»  son  the  em- 
'*  V  '-  peror  Frederic,  peace  appears  to  have  been  the  lot  of 
Sicily.  A  shortr lived  sedition,  and  a  revolt  of  the  Sa- 
racens, are  the  only  commotions  of  which  we  read.  For 
greater  security,  tbe  Saracens  were  removed  to  Fuglia 
400  years  after  the  conquest  of  Sicily  by  their  ancestors. 
Under  Conrad  and  Manfred  Sicily  remained  quiet }  and 
from  that  time  the  history  of  Sicily  is  related  under  the 
15  article  Naples,  N^  20,  &c. 
Is  at  IcDgth  At  the  death  of  Charles  II.  of  Spain,  his  spoils  be- 
couquered  ^^^^^  nn  object  of  furious  contention  ;  and  at  the  peace 
aimrdt.  **"  ^^  Utrecht^  Sicily  was  ceded  to  Victor  duke  of  Savoy, 
who,  not  many  years  after,  was  forced  by  the  emperor 
Charles  VI.  to  relinquish  that  fine  island,  and  take  Sar- 
dinia as  an  equivalent.  But  as  the  Spaniards  had  no 
concern  in  these  bargains,  they  made  a  sodden  attem]ft 
to  recover  Sicily,  in  which  they  failed  through  tlie  vi- 
gilance of  the  English  admiral  Byng.  He  destroyed 
their  fleet  in  171 8,  and  compelled  them  to  drop  their 
scheme  for  a  time.  In  1734  the  Spanish  court  resumed 
their  design  with  success.  The  infant  Don  Carlos  drove 
the  Germans  out,  and  was  crowned  king  of  the  two  Si- 
cilies at  Palermo.  When  he  passed  into  Spain  to  take 
possession  of  that  crown,  he  transferred  the  Sicilian  dia- 
dem to  his  son  Ferdinand  III.  of  Sicily,  and  IV.  of 
Naples,  and  it  has  ever  since  remained  in  the  posses- 
,5  aion  of  tbe  same  family. 
Account  of  Sicily  is  separated,  as  we  have  already  observed,  from 
•the  Kiraits  Italy  by  a  narrow  strait  called  the  Faro  of  Messina.  This 
of  MeMiiia.g,.^{j  is  still  remarkable  for  the  rapidity  of  its  currents 
and  the  irregular  ebbing  and  flowing  of  the  sea,  which 
sometimes  rushes  in  with  such  violence  as  to  endanger 
ships  riding  at  anchor.  Anciently  it  was  much  more 
ivmarkable  for  Scylla  and  Charybdis,  the  one  a  rock, 
and  the  other  a  whirlpool,  between  which  it  was  very 
dangerous  to  steer,  and  concerning  which  so  many  fables 
have  been  related  by  tbe  ancients.  Scylla  is  a  rock  on 
the  Italian  side,  opposite  to  Cape  Pylorus,  which  runs 
out  into  tbe  sea  on  the  Sicilian  side.  Mr  Brydone  in- 
forms uti,  that  the  navigation  of  the  straits  is  not  even 
yet  performed  witlioot  dan^^er.  He  also  informs  us,  that 
the  noise  of  the  current  which  sets  through  the  straits 
may  be  heard  for  several  miles,  like  the  roaring  of  some 
large  impetuous  river  confined  between  narrow  banks. 
In  many  places  the  water  rose  into  whirlpools  and  ed- 
dies, which  are  dangerous  to  shipping.  The  current  set 
exactly  for  the  rock  of  Scylla,  and  would  certainly  have 
carried  any  thing  tlrrown  into  it  againbt  that  point.  Our 
author,  however,  is  by  no  means  of  opinion  that  the 
stiait  is  so  dangerous  as  the  ancients  have  represented 
it  'y  tliongh  he  thinks  that  the  strait  is  now  probably 
much  wider  than  formerly,  which  may  have  diminished 
the  danger.  There  are  many  small  rocks,  which  show 
iheir  headtf  near  the  base  of  the  large  ones.  These  are 
probably  the  dogs  described  by  tbe  ancient  poets  hs 
howling  round  Scylla.  The  rock  is  near  203  feet  high, 
and  has  a  kind  of  a  castle  or  fort  built  on  it^  summit 
'with  a  town  called  Scylla  or  Sciglio,  containing  300  or 
400  inhabitants  on  its  Houth  side,  which  gives  the  title 
t)f  prince  to  a  Calabre^e  family. 

The  following  account  of  tlie^e  rocks  and  ivhtrl pools 
^•4  given  by  the  celebrated  naturalist  Spallanzani.  He  in- 
forms n't,  that  Scylla  is  u  lofty  rock,  I2  miles  from  Mes-^ 
-bina^  rising  almost  perpendicular  from  the  sea  on  the 
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shore  of  Cttlahrim,  beyond  wliich  it  the  small  dty  of  (he 
same  name.  Though  there  was  scarcely  any  wind,  Spai* 
lanzani  beard,  about  two  miles  distant  from  the  rock,  a 
noise  like  a  confused  barking  of  dogs,  and  on  a  nearer 
approach  he  discovered  the  cause,  lliis  rock  contains 
a  number  of  caverns,  one  of  the  lai^^t  of'wbich  is  call- 
ed by  the  people  Dragara.  The  waves,  when  in  tbe 
least  agitated,  nishiog  into  these  caverns,  break,  dash, 
throw  up  frothy  bubbles,  and  thus  occasion  these  vari- 
ous and  multiplied  sounds.  He  then  perceived  witli 
how  much  truth  and  resemblance  of  nature  Homer  and 
Virgil,  in  their  personifications  of  Scylla,  had  pourtray- 
ed  this  scene,  by  describing  the  monster  they  drew  as 
lurking  in  the  darkness  of  a  vast  cavern,  somooded  by 
raveuous  barking  mastiflSi,  together  with  wolves,  to  in- 
crease the  horror. 

Though  the  tide  is  almost  imperceptible  in  the  open 
parts  of  tbe  Mediterranean,  it  is  very  strong  in  tbe  strait 
of  Messina,  owing  to  the  narrowness  of  fehe  channel,  and 
regulated  by  the  periodical  elevations  and  depressions 
of  the  water.  Where  the  current  is  accompanied  by  a 
wind  blowing  the  same  way,  vessels  have  nothing  to 
fear,  since  they  either  do  not  enter  the  strait,  both  the 
wind  and  stream  opposing  them  ^  or,  if  both  are  favour* 
able,  enter  on  full  sail,  and  pass  with  such  rapidity  that 
they  seem  to  fly  over  the  water.  When  the  current 
runs  from  south  to  north,  and  the  nortli  wind  blows  hard 
at  till'  same  time,  tbe  ship  is  rcsi^ted  by  the  opposite  cur- 
rent, .iud  impelled  by  two  forces  in  contrary  directions, 
is  dashed  on  the  rock  of  Scylla,  or  driven  on  the  neigh- 
bouring sands.  The  current,  where  it  is  strongest,  does 
not  extrnd  over  the  whoje  strait,  but  winds  through  it 
in  intricate  meanders,  with  the  course  of  which  the  sai* 
lors  stationed  to  give  strangers  assistance  are  well  ac- 
quainted, and  thus  able  to  guide  the  ship  in  such  a  man- 
ner as  to  avoid  it.  Should  the  pilot,  however,  confid- 
ing in  his  own  skill,  neglect  suck  assistance,  he  would 
run  the  mcst  imminent  risk  of  being  shipwrecked.  In 
this  conflict  of  the  waters,  it  is  useless  to  throw  the  line 
to  discover  th»  depth  of  the  bottom,  the  violence  of  the 
current  frequently  carrying  the  lead  almost  on  the  soi^ 
face  of  tbe  water.  The  strongest  cables,  though  some 
feet  in  circumference,  break  like  small  cords*  Every 
expedient  afiorded  by  the  art  of  navigation,  is  useless 
here.  The  only  means  of  avoiding  being  dashed  against 
the  rocks,  or  driven  upon  the  sands  in  the  midst  of  this 
perilous  contest  of  the  winds  and  waves,  is  to  have  re- 
course to  the  skill  and  courage  of  the  Messinese  soft- 
men. 

Charybdis  is  distant  from  the  shore  of  Messina  about 
750  feet,  and  is  called  by  the  people  of  the  country  ^b- 
loj'aro^  not  from  the  agitation  of  the  waves,  but  froni 
%»Xh  and  ^«(«f,  beautiful  tower ^  from  the  lightltouse 
erected  near  it  for  the  guidance  of  vessels.  When  the  cur-^ 
rent  sets  in  from  the  north,  the  pilots  call  it  the  descend* 
ing  rema^  or  current  \  and  when  it  runs  from  the  sooth, 
the  4iscen(liiig  rema.  The  current  ascends  or  descends 
at  the  rising  or  setting  of  the  moon,  and  continues  for 
six  hours.  In  tbe  interval  between  each  ascent  or  de- 
scent, there  is  a  calm  which  lasts  at  least  15  minute^s 
but  not  longer  than  an  boor.  A  Iter  wards,  at  the  risini^ 
or  setting  of  the  moon,  the  current  enters  from  the 
north,  making  various  angles  of  incidence  with  the  shore, 
and  at  last  reaches  the  Calofaro.   This  delny  sometWnea 
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Sicily*  ciiDtinaes  two  houn ;  sometimes  it  iminediatelr  ialls  in* 
to  the  Calofaro ;  and  then  experience  regaioa  it  as  a 
certain  indication  of  bad  weather. 

IVhen  Spallanzani  observed  Charjbdis  from  the  shore, 
it  appeared  like  a  group  of  tumnltnous  waters,  which 
group  as  he  approached  became  more  extensive  and 
more  agitated.  He  was  carried  to  the  edge,  where  he 
stopped  some  time  to  make  the  requisite  observations  j 
and  was  then  convinced  beyond  the  shadow  of  a  doubt, 
that  what  be  saw  was  by  no  means  a  vortex  or  whirl- 
pool. 

Though  he  was  convinced  that  there  was  no  gulf 
under  the  Calofaro,  as  otherwise  there  would  have  been 
a  whirlpool,  which  would  have  carried  down  into  it  the 
floating  substances  ^  he  determined  to  sound  the  bottom 
with  a  plummet,  and  found  its  greatest  depth  did  not 
exceed  500  feet.  He  was  also  mformed,  to  his  great 
surprise^  that  beyond  the  Calofaro,  towards  the  middle 
of  the  straight,  the  depth  was  double. 

When  the  wind  and  current  are  contrary  to  each 
other,  and  both  in  their  greatest  violence,  the  swelling 
and  dashing  of  the  waves  within  the  Calofaro  is  much 
stronger,  more  impetuous,  and  more  extensive.  It  then 
contains  three  or  four  small  whirlpools,  or  even  more, 
according  to  the  greatness  of  its  extent  and  violence.  If 
at  this  time  small  vessels  are  driven  into  the  Calofaro  by 
the  current  or  the  wind,  they  are  seen  to  whirl  round, 
rock,  and  plunge,  but  are  never  drawn  down  into  the 
vortex.  They  only  sink  when  filled  with  water,  by 
the  waves  beating  over  them.  When  vessels  of  a  larger 
iize  are  forced  into  it,  whatever  wind  they  have  they 
cannot  extricate  themselves  ^  their  sails  are  useless  ;  and 
aftisr  having  been  for  some  time  tossed  about  by  the 
Waves,  if  they  are  not  assisted  by  the  pilots  of  the  coun- 
try, who  know  how  to  bring  them  out  of  the  course  of 
the  current,  they  are  furiously  driven  upon  the  neigh- 
bouring shore  of  the  LanterOa,  where  they  are  wrecked, 
and  the  greater  part  of  their  crews  perish  in  the  waves. 

If  a  ship  be  extricated  from  the  fury  of  Charybdis, 
and  carried  by  a  strong  southerly  wind  along  the  strait 
towards  the  northern  entrance,  it  will  indeed  pass  out 
safely  ^  but  should  it  meet  with  a  wind  in  a  nearly  op- 
posite direction,  it  would  become  the  sport  of  both  these 
winds,  and  unable  to  advance  or  recede,  be 'driven  in 
a  middle  course  between  their  two  directions,  that  is  to 
Say,  full  upon  the  rock  of  Scylla,  if  it  be  not  immediately 
assisted  by  the  pilots.  It  is  likewise  observed,  that  in 
these  hurricanes  a  land  wind  frequently  rises,  which  ie*- 
scends  from  a  narrow  pass  in  Calabria,  and  increases  the 
force  with  which  the  ship  is  impelled  towards  the  rock. 
Thus,  the  saying  which  became  proverbial  among  the 
ancients  ^— that  "  he  who  endeavours  to  avoid  Charyb- 
dis, dashes  upon  Scylla,'*  is,  in  a  great  measure,  true. 

In  the  straits,  Mr  Brydone  informs  us,  a  most  surpri- 
sing phenomenon  is  to  be  observed.  In  the  heat  of  sum- 
mer, after  the  sea  and  air  have  been  much  agitated, 
there  appears  in  the  heavens  over  the  straits  a  great  va-* 
riety  of  singular  forms,  some  at  rest  and  others  moving 
with  great  velocity*     These  forms,  in  proportion  as  the 
light  increases,  seem  to  become  more  aerial,  till  at  last, 
some  time  before  sunrise,  they  totally  disappear.     The 
Sicilians  represent  this  as  the  most  beautiful  sight  in  na^^ 
tute.     Leonti,  one  of  the  best  Sicilian  writers,  says, 
that  the  heavens  appear  crowded  with  a  variety  of  ob- 
jects, such  as  palaces,  woods,  gardens,  &c.  besides  the 
figares  of  men  and  other  animals  that  are  seen  in  motion 
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among  them.    Some  treatises  have  been  written  eon-     Sicilf. 
ceming  this  phenomenon  j  bat  nothing  satisfactory  has  ^       v      '* 
been  delivered  concerning  its  canst. 

Thongh  Sicily  lies  in  a  warm  climate,   the  air  is  dimi^ 
healthful,  being  refreshed  with  sea-bree£es  on  every  side.  And  pro* 
It  has  at  all  times  been  remarkably  fertile  ;  but  the  eradaco* 
of  its  greatest  prosperity  was  from  the  siege  of  Syracuse 
by  the  Athenians  to  the  Carthaginian  conquests.    Then  S^f^' 
and  long  after  it  supplied  with  grain,  in  years  of  scar-  (AtoimtA 
city,  all  the  conOtries  upon  the  Mediterranean  except  S^ntztr- 
Egypt  and  the  coasts  of  Asia,  and  Rome  and  Carthage  ^d,  Itafy, 
continually.     Even  now,  under  all  the  impediments  of  ^*''i'»  4*^ 
superstition  and  bad  government,  its  productions  are, 
in  quantity  and  quality,  the  best  in  Europe.     Of  the 
vegetable  are  grain,  wines,  oil,  fruits,  tobacco,  mulber- 
ry trees  for  the  silkworm,  cotton,  medicinal  roots,  and 
sugar  canes.    The  last  of  these  flourish  near  Avola  and 
Merilli.     They  are  of  an  inferior  quality  to  those  of 
the  West  Indies,  but  their  sugar  is  sweeter  than  any 
other.     The  animal  production   is  similar   to  that  of 
Italy,  but  the  homed  cattle  are  a  smaller  brei^d.     The 
coasts  abound  with  fish,  particularly  with  tunney  and 
anchovies  y  the  export  of  which  forms  a  very  lucrative 
branch  of  commerce.  There  are  mines  of  silver,  copper, 
and  lead,  but  none  are  worked.     Near  Psrlma  are  beds 
of  the  best  sulphur  j  at  the  mouth  of  the  river  Giaretta 
is  found  a  yellow  amber,  preferable  to  that  of  the  Bal^- 
tic  :  and  in  every  part  of  the  island  quarries  of  marbles, 
that  have  furnished  materials  for  all  the  noble  edifices  of 
Sicily.     The  most  beautiful  are  in  the  neighbourhood 
of  Palermo,  particularly  the  yellow,  and  those  that  re^ 
semble  the  verde  antique,  porphyry,  and  lapis  lazuli. 
The   population  of  the   island   in  1 8 1 5,    amounted   to 
^f^SS^ooo  souls ;  not  as  much  again  as  the  single  city 
of  Syracuse  formerly  contained.  jg 

Here  are  several  rivers  and  good  springs  ;  but  few  of  Riven  ant 
the  rivers  are  navigable,  having  but  a  short  course,  and  noaBtaiai* 
descending  precipitately  from  the  mountains.  The  chief 
are  the  Bantera,  the  Jaretta,  and  the  Salso  ;  of  which* 
the  two  former  run  from  west  to  east,  and  the  third  from 
north  to  south. 

Of  the  mountains  in  this  island  the  most  noted  is 
Mount  Etna,  now  called  Monte  Gibelfo^  or  Mongihello^ 
a  volcano  whose  esuptions  have  often  proved  fatal  to  the 
neicrhhouring  country.     See  Etna. 

Were  the  Sicilians  a  cultivated  people,  among  whom  ComtitB- 
those  arts  were  encouraged  which   not  only  promotetionand^^s- 
the  wealth  and  comfort  of  a  nation,  but  also  exercise  the  verament. 
nobler  faculties  and  extend  the  views  of  mankind,  tbe^**"^* 
circumstances  of  their  government  are  such,    that   itjl^*^^ 
might  gradually  be  improved  into  a  free  constitution  !2^^to  and 
bnt  to  this  the  ignorance,  superstitior,  and  povertv,  oiSkUy, 
the  people  seem  to  be  invincible  obstacles.     The  mo- 
narchical power  in  Sicily  is  far  from  being  absolute  j 
and  the  parliament  claims  a  share  of  public  authority 
independently  of  the  will  of  the  king,  deduced  from  a 
compact  made  between  Roger  and  the  Norman  barons 
af^cr  the  expulsion  of  the  Saracens.     This  claim  is  de- 
nied by  the  king,  who  wishes  the  nobles  to  consider 
their  privileges  as  derived  solely  from  his  favour.  Hence 
the  government  is  in  a  situation  which  greatly  resembles 
that  of  our  own  add  the  other  kingdoms  of  Europe  in 
the  feudal  times  \  there  ate  continual  jealousies  and  op- 
positions between  the  king  and  the  barons,  of  which  an 
enlightened  people  might  easily  take  advantage,  and  ob^ 
tain  that  share  in  the  constitution  which  might  secure 
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Sicily,  ihiem  from  futare  oppresisioo.  la  tbese  disputes,  the 
king  has  the  advantage  at  Iea3t  of  power,  if  not  of  rights 
and  several  works,  in  which  the  claims  of  the  Sicilian 
l^arons  have  heen  asserted,  were  publicly  burnrd  not 
many  years  ago. 

As  the  sovereign  holds  hi^  court  at  Naples,  Sicily  is 
governed  by  a  viceroy,  who  is  appointed  only  for  three 
years,  though  at  the  end  of  that  term  his  commission  is 
sometimes  renewed*  He  lives  in  great  state,  and,  as 
the  representative  of  the  king,  his  power  is  very  consi- 
derable. He  presides  in  all  the  courts  and  departments 
of  government,  and  is  commander  in  chief  of  all  the 
forces  :  he  calls  or  dissolves  the  parliament  when  he 
pleases^  and  hy  him  all  orders,  laws,  and  sentences,  must 
be  signed  ;  and  his  ofHce  is  far  from  being  desirable,  as 
it  generally  renders  him  the  object  either  of  Uie  jealousy 
of  the  court  of  Naples,  or  of  the  hatred  of  the  Sicilians. 
The  parliament  consists  of  the  npbles,  the  bishops, 
and  abbots,  and  the  representatives  of  43  cities,  which 
are  immediately  subject  to  tlie  crown.  Those  cities 
which  are  subject  to  any  of  the  nobles  send  no  members 
to  the  parliament ;  in  these  the  king  lias  not  much  au- 
thority, and  derives  little  advantage  from  them.  Ac- 
cording to  the  laws,  the  parliament  ought  to  be  assem- 
bled at  the  end  of  every  three  years :  but  the  govern- 
ment pays  little  attention  to  this  rule.  The  comrooQ 
people  are  in  general  very  much  attached  to  the  nobles, 
and  are  inclined  to  take  their  part  in  all  their  differen- 
ces with  the  court :  but  the  magistrates  and  principal 
inhabitants  of^  the  cities  which  belong  to  these  feudal 
lords,  wish  to  get  rid  of  their  authority,  and  imagme 
that  they  should  be  less  oppressed,  if  immediately  sub- 
ject to  the  king  :  these  inclinations  are  not  disagreeable 
to  the  court,  and  are  encouraged  by  most  of  the  law- 
yers, who  are  of  great  service  to  government  ih  contest- 
ing the  privileges  of  the  nobles.  Many  of  these  privi- 
leges are  now  abridged  ;  and  the  power  of  the  barons, 
with  respect  to  the  administration  of  justice  in  their  do- 
mains, was  very  properly  limited  by  the  viceroy  Ca- 
raccioli,  in  the  year  1785.  The  government  of  this 
nobleman  was  very  beneficial  to  Sicily,  as  he,  in  a  great 
measure,  cleared  the  island  of  the  banditti  that  used  to 
infest  it,  and  made  several  excellent  regulations  for  the 

Inqnigition.  ^*^*^^**''"'®**^°^**^^*''^ '**'*^*^*  *^*^  personal  security.    He 
deserves  the  thanks  of  every  well-wisher  to  mankind  for 

having  abolishc^t  the  court  of  inquisition,  which  had 
been  established  in  this  country  by  Ferdinand  the  Ca- 
tholic, and  made  dependent  on  the  authority  of  the 
grand  inquisitor  of  Spain*  Its  last  auto  dafe  was  held 
in  the  year  1724,  when  two  persons  were  burned.  At 
length  Charles  IIT.  rendered  it  independent  of  the  Spa- 
nish inquisitor,  and  abridged  its  power,  by  forbidding  it 
to  make  use  of  the  torture,  and  to  inflict  public  punish- 
ments. The  Marchese  Squillace,  and  his  successor  the 
Marchese  Tanucci,  were  both  enemies  to  the  hierarchy  j 
and,  during  their  viceroy al ties,  took  care  to  appoint  sen- 
sible and  liberal  men  to  the  office  of  inquisitor:  the  last 
of  whom  was  Ventimiglia,  a  man  of  a  most  humane  and 
amiable  character,  who  heartily  wished  for  the  abolition 
of  this  diabolical  court,  and  readily  contributed  toward 
it.  While  he  held  the  office  of  mqnisitor,  he  always 
endeavoured  to  procure  the  acquittal  of  the  accused  \  and 
when  he  could  succeed  no  other  way,  would  pretend 
some  informality  in  the  trial.  The  total  annihilation  of 
this  instrument  of  the  worst  of  tyranny  was  reserved  for 
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Caraecioli.     A  pritet  being  accused  to  the  inqaisitloOf 

was  dragged  out  of  his  hoube  and  thrown  into  the  dua- 
geon.  He  was  condemned  ;  but,  on  account  of  iufor- 
roality,  and  a  violaliun  of  justice  in  the  trial,  he  appeal- 
ed to  the  viceroy,  who  appointed  a  conmiittee  of  jurists 
to  examine  the  process.  The  inquisitor  refused  to  ac- 
knowledge the  authority  of  this  commission  ;  pretending 
that  to  expose  the  secrets  of  the  holy  office,  and  to  8ul»- 
mit  its  decisions  to  the  examination  of  lay  judges,  would 
be  so  inconsistent  with  his  duty,  that  he.  would  see  the 
inquisition  abolished  rather  than  Consent  to  it.  Caracci-^boliifacd 
oli  took  him  at  his  word,  and  procured  a  royal  mandate^  V"*^ 
by  which  the  holy  office  was  at  once  annihilated.  He*^ 
assembled  all  the  nobility,  judges,  and  bishops,  on  the 
27th  of  March  1782,  in  the  palace  of  the  inquisition, 
and  conimauded  the  king^s  order  to  be  read^  after 
which  he  took  possession  of  the  archives,  and  caused  all 
the  prisons  to  be  set  open  :  in  these  were  at  that  time 
only  two  prisoners,  who  had  been  condemned  to  per> 
petual  confinement  for  witchcraft.  The  papers  rela- 
ting to  the  finances  were  preserved  \  but  all  the  rest 
were  publicly  burned.  The  possessions  of  the  boly  office 
were  assigned  to  the  use  of  churches  and  charitable  in- 
stitutions :  but  the  officers  then  belonging  to  it  retaine4 
their  salaries  during  their  lives.  The  palace  itself  is 
converted  into  a  customhouse,  and  the  place  where  he- 
retics were  formerly  roasted  alive  for  the  honour  of  the 
Catholic  faith,  is  now  changed  into  a  public  garden. 
The  cognizance  of  ofFtnces  against  orthodoxy  is  com- 
mitted to  the  bishops :  but  they  cannot  cite  any  one 
to  appear  before  them  without  permission  from  the  vice- 
roy \  neither  can  they  confine  any  person  to  a  Witaiy 
prison,  nor  deny  him  the  privilege  of  writing  to  his 
friends,  and  conversing  freely  with  his  advocate.  Tbe 
nobility  are  so  numerous  in  this  island,  that  Labat  say» 
it  is  paved  with  noblemen.  The  general  assembly  of 
parlianient  is  composed  of  (^S  archbishops,  bishops,  ab- 
bots, and  priors,  which  form  the  Bractbio  ecclesiastico. 
Fifty-eight  princes,  27  dukes,  37  marquisses,  27  counts,, 
one  viscount,  and  79  barons,  form  the  militaire  \  and 
thedemanialeconsistsof  43  representatives  of  freetowos» 
Out  of  each  bracchio  four  deputies  are  chosen  to  con- 
duct public  business.  The  goyernment  was  new-model- 
led while  the  British  forces  occupied  the  island  \  hut 
the  alterations  introduced  have  since  fallen  to  the 
ground.  The  government  has  resumed  its  old  course^ 
and  the  noblemen  who  supported  the  reform  have  been 
bani*^hcd.     See  Russell's  Tour,  1817. 

SIClNrUS  Dentatus,  a  tribune  of  the  people,. 
lived  a  little  after  the  expulsion  of  the  kings  from  Rome. 
He  was  in  1 20  battles  and  skirmishes, besides  single  com- 
bats, in  all  of  which  he  came  off  conqueror.  He  served 
under  nine  generals,  all  of  whom  triumphed  by  bis 
means.  In  these  battles  he  received  45  wounds  in  the 
forepart  of  his  body,  and  not  one  in  his  back.  The  se- 
nate made  him  great  presents,  and  he  was  honoured  with 
the  name  of  the  Roman  Achilles. 

SICYOS,  a  genus  of  plants  belonging  to  the  class  of 
monoecia,  and  to  the  order  of  syngenesia  \  and  in  tlie 
natural  system  arranged  under  the  34th  order,  Cucur* 
hiiacecp.     See  BoTANY  Index, 

SID  A,  Ycliow  or  Indian  J/iiXLOfT,  ageniis  of  plaatt 
belonging  to  the  class  of  nM)nadelphia,  and  to  the  order 
of  polyandria  \  and  in  the  natural  system  ranging  under 
the  37th  order,  ColumnifenB*    See  Botany  Index. 

SIDDEE, 


S    I    D 


C     339     1 


SID 


SIDDEE,  or  SeOee,  an  Arabic  title,  by  which  the 
Abyssinians  or  Habashys  are  always  distinguished  in  the 
courts  of  Hindostnn  ;  where,  being  in  great  repute  for 
firmness  and  fidelity,  they' are  generally  employed  as 
commanders  of  forts  or  in  posts  of  great  trust. 

SIDEREAL  YEAR.     See  Astronomy  Index. 

SIDEiilAjin  Natural  History  ^i[\e  old  name  of  a  genus 
of  crystals,  used  to  express  those  altered  in  their  figure 
by  particles  of  iron.  These  are  of  a  rhomboidal  figure, 
and  composed  only  of  six  planes.  Of  this  genus  there 
are  four  known  species,  i.  A  colourless,  pellucid,  and 
thtn  one  y  found  in  considerable  quantities  among  the 
iron  ores  of  the  forest  of  Dean  in  Gloucestershire,  and 
in  several  other  places.  2.  A  dull,  thick,  and  brown 
one  y  not  uncommon  in  the  same  places  with  the  for- 
mer. And,  3.  A  black  and  very  glossy  kind,  a  fossil  of 
great  beauty  *,  found  in  the  same  place  with  the  others^ 
as  also  in  Leicestershire  and  Sussex. 

SIDERITE,  a  substance  supposed  by  Meyer  to  be 
a  new  metal  \  but  according  to  Bergman  and  Kirwan 
it  IS  nothing  else  than  a  natural  combination  of  phos- 
phoric acid  with  iron. 

SIDERITIS,  Iron-wort  J  a  genus  of  plants  belong- 
ing to  the  class  of  didynamia,  and  to  the  order  of  gym- 
nospermia  ;  and  in  the  natural  system  ranging  under  the 
4 2d  order,  Verticillatte,     See  Botany  Index, 

SIDEROXYLON,  Iron- wood  5  a  genus  of  pianU 
belonging  to  the  class  of  pentandria,  and  to  the  order  of 
monogynia ;  and  in  the  ^natural  system  ranging  under 
the  53d  order,  Dumosa,     See  Botant  Index. 

SIDNEY,  Sir  Philip,  was  born,  as  is  supposed,  at 
Penshurst  in  Kent  in  the  year  1554  :  His  father  was 
Sir  Henry  Sidney,  an  Irish  gentleman,  and  his  mother 
Mary  the  eldest  daughter  of  John  Dudley  duke  of  Nor- 
tbumiierland.  He  was  sent  when  very  young  to  Christ- 
church  collcuc  at  Oxford,  but  left  the  univei-sity  at  17 
to  set  out  on  his  traveis.  After  visiting  France,  Ger-> 
many,  Hungary,  and  Italy,  he  returned  to  England  in 
1575,  and  was  next  year  sent  by  Queen  Elizabeth  as 
her  ambassador  to  Rodolph  emperor  of  Germany.  On 
his  return  he  visited  Don  John  of  Au!>tria,  governor  of 
the  Netherlandii  by  whom  he  was  received  with  great 
respect.  In  1579,  when  Queen  Elizabeth  deemed  on 
the  point  of  concluding  her  long  projected  marriage 
with  the  duke  of  Anjou,  Sir  Philip  wrote  her  a  letter, 
in  which  he  dissuaded  her  from  the  match  with  unusual 
elegance  of  expression,  as  well  as  force  nf  re^isoning. 
About  this  time  a  quarrel  with  the  earl  of  Oxford  oc- 
casioned his  withdrawing  from  court  \  during  which  re- 
tirement he  is  supposed  to  have  written  his  celebrated 
romance  called  Arcadia. 

In  1585,  after  the  quecn^s  treaty  with  the  United 
States,  he  was  made  governor  of  Flushing  and  master  of 
the  horse.  Here  he  distinguished  himself  so  much  both 
by  his  courage  and  conduct,  that  his  reputation  rose  to 
the  highest  pitch.  He  was  named,  it  is  pretended^  by 
the  republic  of  Poland  as  one  of  the  competitors  for  that 
crown,  and  might  even  have  been  elected  had  it  not 
been  for  the  interference  of  the  queen.  But  his  illustri- 
ous career  was  soon  terminated;  for  in  1586  be  waa 
wounded  at  the  battle  of  Zotphen,  and  carried  to  Am- 
heim,  whore  he  soon  after  died.  His  body  was  broi«gl»t 
to  London,  and  boried  in  St  Paul's  cathedral.  He  is 
described  by  the  writers  of  that  age  as  the  most  perfect 
model  of  an  accompHsbed ^gentleman  that  could  be  form- 


ed  even  liy  the  wanton  imagioation  of  poetry  or  He-  Sidney, 
tion.  Virtuous  c(^nduct,  polite  conversation,  heroic  va- 
lour, atid  elegant  erudition,  all  concurred  to -render  him 
the  ornament  and  delight  of  the  English  court :  and  as 
the  credit  which  he  enjoyed  with  the  queen  and  the 
earl  of  Leicester  was  wholly  employed  in  the  encoarage- 
ment  of  genius  and  literature,  his  praises  have  been  trans- 
mitted with  advantage  to  posterity.  No  person  was  so 
low  as  not  to  become  an  object  of  his  humanity.  After 
the  battle  of  Zutpheii,  while  he  was  lying  on  the  field 
mangled  with  wounds,  a  bottle  of  water  was  brought 
him  to  relieve  his  thirst  j  but  observing  a  soldier  near 
him  in  a  like  miserable  condition,  he  said.  This  tnan^s 
necessity  is  still  greater  timn  mine  ;  and  resigned  to  bim 
the  bottle  of  water*  Besides  his  Arcadia^  he  wrote  se- 
veral smaller  pieces  both  in  prose  and  verse,  which  have 
been  published.   ' 

Sidney,  Algertton^  was  the  second  soa  of  Robert 
earl  of  Leicester,  and  of  Dorothy  eldest' daughter  of  tbtt 
earl  of  Northumberland.  He  was  born  about  the  year 
1617.  During  the  civil  wars  he  took  part  against  the 
king,  and  distinguished  himself  as  a  colonel  in  the  army 
of  the  parliament.  He  was  afterwards  appointed  one 
of  King  Charleses  judges,  hut  declined  appearing  in  that 
court.  During  the  usurpation  of  Cromwell,  Sidney, 
who  was  a  violent  republican,  retired  to  the  country, 
and  spent  his  time  in  writing  those  discourses  on  govern- 
ment which  have  been  so  deservedly  celebrated.  After 
the  death  of  the  Protector,  he  again  took  part  in  the 
public  transactions  of  his  country,  and  was  abroad  on  an 
embassy  to  Denmark  when  King  Charles  was  restored* 
Upon  this  he  retired  to  Hamburgh,  and  afterwards  to 
Francfort,  where  he  resided  till  1677,  when  he  return- 
ed to  England  and  obtained  from  the  king  «  pardonl 
It  has  been  affirmed,  but  the  story  deserves  no  credit, 
that  during  his  residence  abroad  King  Charles  hired  ruf- 
fians to  assassinate  him.  Afier  his  return  he  made  re-^ 
peated  attempts  to  procure  a  seat  in  parliament,  but  afl 
of  them  proved  unsuccessful.  After  the  intention  of  tiie 
commons  to  seclude  the  duke  of  York  from  the  throne 
had  been  defeated  by  the  sudden  dissolution  of  parlia- 
ment, Sidney  joined  with  eagerness  the  councils  ot'  Ros- 
sel,  Essex,  and  Monmouth,  who  had  resolved  to  oppose 
the  duke^s  succession  by  force  of  arms.  Frequent  ipeet- 
ings  were  held  at  London  \  while,  at  the  same  time,  « 
set  of  subordinate  ctinspirators,  who  were  not,  hoivever, 
admitted  into  their  conBdence,  met  and  embraced  the 
most  desperate  resolutiuns.  Keiling,  one  of  tliese  men, 
discovered  the  whole  conspiracy^  and  Algernon  Sidney, 
together  with  his  noble  associates,  was  immediately 
thrown  into  prison,  and  no  art  was  left  unatlem^ed  in 
order  to  involve  tlieni  in  the  guilt  of  the  meaner  conspi- 
rators. 

Howard,  an  abandoned  noUeman,  without  a  single 
spark  of  virtue  or  honour,  was  the  only  witness  against 
i^idney  \  but  as  the  law  required  two,  his  discourses  on 
government,  found  am  published  in  his  closet,  were  con- 
strued into  ireason,  and  declared  equivalent  to  another 
witness.  It  was  in  vain  for  Sidney  to  plead  that  pa- 
pers were  no  legal  evidence  ;  that  it  could  not  be  pro- 
ved they  were  written  by  him  \  and  that  if  they  were, 
they  contained  nothing  treasonable.  The  defence  was 
overruled^  he  >was  declared  guilty,  condemned,  and  exe- 
cuted !  His  attainder  was  reversed  in  tlie  first  year  of 
Kiag  WiUiaou 
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He  TVM  ft  man  of  extraorilinftry  courftge  ^  steady  even 
to  obstinacy ;  of  a  sincere  bat  rougbjand  boisterous  tem- 
per. Thougb  he  professed  his  belief  in  the  Christian 
religion,  he  was  an  enemy  to  an  established  chnrch,  and 
even,  according  to.  Burnet,  to  every  kind  of  public  wor- 
ship. In  his  principles  he  was  a  zealous  republican  : 
government  was  always  his  favourite  study  ^  and  his  es- 
says on  that  subject  are  a  proof  of  the  progress  which 
he  made. 

SIDON^  in  Ancient  Geography^  a  city  of  Phoenicia 
in  Asia,  famous  in  Scripture  for  its  riches,  arising  from 
the  extensive  commerce  carried  on  by  its  inhabitants. 
Heavy  judgments  were  denounced  against  the  Side* 
nians  on  account  of  their  wickedness,  which  were  ac- 
complished in  the  time  of  Ochus  king  of  Persia  :  for 
that  monarch  having  come  against  them  with  an  army 
on  account  of  their  rebellion,  the  city  was  betrayed  by 
ks  king^  upon  which  the  wretched  inhabitants  were 
seized  with  despair  \  they  set  fire  to  their  houses,  and 
40,000  with  their  wives  and  children,  perished  in  the 
.flames. 

This  city  is  now  called  Saule^  and,  according  to  Mr 
Bruce^s  account,  not  only  its  harbour  is  filled  up  with 
sand,  but  the  pavement  of  the  ancient  city  stood  yf  feet 
lower  than  the  ground  on  which  the  present  city  stands. 
.Volney  describes  it  a^  an  ill-buiK  dirty  city.  Its  length 
along  the  sea-shore  is  about  600  paces,  and  its  breadth 
1 50.  At  the  north-west  side  of  the  town  is  the  castle, 
which  is  built  in  the  sea  itself,  80  paces  from  the  main 
land,  to  which  it  is  joined  by  arches.  To  the  west  of 
this  castle  is  a  shoal  15  feet  high  above  the  sea,  and 
about  200  paces  long.  The  space  between  this  shoal 
and  the  castle  forms  the  road,  but  vessels  are  not  safe 
there  in  bad  weather.  The  shoal,  which  extends  along 
the  town,  has  a  bason  inclosed  by  a  decayed  pier.  This 
was  the  ancient  port  ^  but  it  is  so  choked  up  by  sand, 
that  boats  alone  can  enter  its  mouth  near  the  castle. 
Fakr-el-din,  emir  of  the  Druses,  destroyed  all  these  lit- 
tle ports  from  Bairout  to  Acre,  by  sinking  boats  and 
stones  to  prevent  the  Turkish  ships  from  entering  them. 
The  bason  of  Saide,  if  it  were  emptied,  might  contain 
20  or  25  small  vessels.  On  the  side  of  the  sea,  the  town 
n  absolutely  without  any  wall  j  and  that  which  encloses 
it  on  the  laud  side  is  no  better  than  a  prison-wall.  The 
whole  artillery  does  not  exceed  six  cannons,  and  these 
are  without  carriages  and  gunners.  The  garrison  scarce- 
ly amounts  to  100  men.  The  water  comes  from  the  ri- 
ver Aoula,  through  open  canals,  from  which  it  is  fetch- 
ed by  the  women.  These  canals  serve  also  to  water  the 
orehards  of  mulberry  and  lemon  trees. 

Saide  is  a  considerable  trading  town,  and  is  the  chief 
emporium  of  Damascus  and  the  interior  country.  The 
French,  who  are  the  only  Europeans  to  be  found  there, 
have  a  consul,  and  five  or  six  commercial  houses.  Their 
exports  consist  in  silks,  and  particularly  in  raw  and  spun 
cottons.  The  manufacture  of  this  cotton  U  the  princi- 
pal art  of  the  inhabitants,  the  number  of  whom  may  be 
estimated  at  about  5000.  It  is  45  miles  west  from  Da- 
mascus. £.  Long.  36.  5.  N.  Lat.  37. 
>  SIDUS  Georgium,  in  Astronomy^  a  new  primary 
planet,  discovered  by  Dr  Herschel  in  the  year  1781. 
By  most  foreign,  and  even  by  some  British  philosophers, 
it  is  known  by  tbe  name  of  Herschel^  in  honour  of  the 
diacoveiwr.  As  the  other  planets  are  distinpruished  by 
auurks  or  charactersi  tbe  planet  Herschelis  distinguish* 


ed  liy  an  H,  the  initial  letter  of  the  discoverer's  nam«, 
and  a  cross  to  show  that  it  is  a  Christian  planet.  See 
AsTROKOMT  Index, 

SI£G£,.in  the  art  of  war,  is  to  surround  a  fortified 
place  with  an  army,  and  approach  it  by  passages  mads 
in  the  ground,  so  as  to  be  covered  against  tbe  fire  of  th« 
place. 

8IEGEN,  a  town  of  Germany  in  Wetteravia,  with 
ft  castle  and  the  title  of  a  principality,  which  it  gives 
to  a  branch  of  the  house  of  Nassau.  It  is  seated  on  a 
river  of  the  same  name,  in  E.  Long.  8.  5.  N.  Lat.  50. 

S3' 

SIENNA,  a  large,  ancient,  and  celebrated  city  of 

Tuscany  in  Italy  j  capital  of  the  Siennese,  with  an 
archbishop^s  see,  a  famous  university,  and  a  citadel.  It 
18  about  four  miles  in  circumference,  and  surrounded 
with  an  old  wall.  The  metropolitan  church  is  much 
esteemed  by  travellers;  and  though  it  is  a  Gothic  struc- 
ture, the  architecture  is  admirable.  It  is  built  with 
black  and  white  marble,  and  the  pavement  is  of  mosaic 
work.  The  town  is  adorned  with  a  great  number  of 
palaces,  fountains,  and  superb  churches,  as  also  a  mag- 
nificent hospital.  The  great  area  is  round,  and  the 
houses  about  it  are  of  the  same  height,  supported  by 
piazzas,  und«^r  which  people  may  walk  in  hot  or  rainy 
weather  \  in  the  middle  is  a  bason,  which  can  be  filled 
with  water  at  any  time,  to  represent  a  sea  fight  with 
small  vessels.  The  Italian  language  is  taught  here  with 
such  purity,  that  a  great  many  foreigners  frequent  it  on 
that  account.  It  is  seated  on  three  eminences,  in  a  fer- 
tile soil,  in  E.  Long.  11.  11.  N.  Lat.  43.  lo. 

SIENNESE,  a  duchy  in  Italy  \  bounded  on  tha 
north  by  the  Florentine,  on  the  south  by  the  Mediter<v 
ranean  sea  and  the  duchy  of  Castro,  on  the  east  by  tlus 
Perugino  and  Orvietano,  and  on  the  west  by  the  Flo- 
rentine and  the  Tuscan  sea ;  being  about  ^^  miles  in 
length,  and  as  much  in  breadth.  The  soil  is  pretty  fer- 
tile, especially  iu  mulberry  trees,  which  feed  a  great 
number  of  silk-worms  \  and  there  are  several  mineral 
springs.     Sienna  is  the  capital  town. 

SIERRA  LEOKA,  a  large  country  on  the  west  coast 
of  Africa,  which  some  extend  from  the  Grain  Coast 
on  the  south-east  to  Cape  Verga  or  Vega  on  the  north- 
west, i.  e,  between  7®  and  10°  N.  Lat.  Others,  how- 
ever, confine  the  country  between  Cape  Verga  and  Caps 
Tagrin.  There  runs  through  it  a  great  river  of  tba 
same  name,  of  which  the  source  is  miknown  but  tba 
mouth  is  in  longitude  1 2.  30.  west,  lat.  8.  5.  north,  and^ 
is  nine  miles  wide.  The  climate  and  soil  of  this  tract  of 
country  appear  to  be,  on  both  sides  of  the  river,  among 
the  best  in  Africa,  or  at  least  the  roost  favourable  to 
European  constitutions.  The  heat  is  much  the  same  aa 
that  of  the  West  Indies ;  but  on  the  higher  grounds 
there  is  a  cool  sea  breeze,  and  iu  the  mountainous  party 
the  air  is  very  temperate.  According  to  Lieutenant 
Matthew,  "  Sierra  Leona,  if  properly  cleared  and  cul- 
tivated, would  be  equal  in  salubrity  and  superior  in  pro- 
duce to  any  of  the  islands  iu  the  West  Indies;*'  and 
others  have  affirmed,  that  "  the  air  is  better  for  a  man^t 
health  than  in  many  places  of  Europe."  These  advan« 
tages  of  climate  induced  the  English  to  establish  a  facto- 
ry at  Sierra  Leona  \  but  they  chose  not  the  most  healtlv» 
ful  situation^  For  the  benefit  of  a  spring  of  good  wator 
they  fixed  their  residence  in  a  low  valley,  which  is  often 
overspread  with  mists  and  noisome  vapoursj  while  Uw 
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air  U  clear  and  serene  on  the  summits  of  the  hills,  to 
which  water  trom  the  well  might  easily  be  carried. 

Within  the  district  occupied  by  this  colony  are  the 
Foulahs,  who  are  in  general  of  a  tawney  complexion, 
though  many  of  them  are  entirely  black.  They  lead  a 
wandering  life,  and  roam  about  the  country  with  large 
droves  of  cows,  sheep,  goats,  and  ho]*sc8.  They  are 
much  praised  by  travellers  for  their  hospitality  ^  nor  is 
tlieir  humanity  in  other  respects,  less  commendable^  for, 
if  one  of  their  countrymen  have  the  misfortune  to  fall 
into  slavery,  the  rest  join  stock  to  redeem  him.  Ele- 
phants are  so  numerous  in  the  country  of  the  Foulahs, 
that  they  are  frequently  seen  in  droves  of  20O  together. 
The  people  ai*e  very  dexterous  at  hunting  them,  and 
other  wild  beasts  *,  from  which  they  derive  their  princi- 
pal articles  of  trade. 

The  animal  productions  of  Sierra  Leona  are  lions, 
from  which  it  has  its  name  ^  leopards,  hyaenas,  musk 
cats,  and  many  kinds  of  weasels  \  the  japanzee  or  chim- 
panzee, a  species  of  simia,  which  has  a  still  more  stri- 
king resemblance  to  the  human  figure  than  even  the 
ouran  outang  \  porcupines,  wild  hogs,  squirrels,  and 
antelopes.  Besides  these,  which  are  natives  of  the 
country,  oxen  thrive  in  it,  and  even  grow  fat ;  asses 
too  are  employed  in  labour,  and  do  not  suffer  by  the 
dimate  ^  but  sheep  suffer  nuich  from  the  heat,  change 
their  wool  into  hair,  grow  lean  and  increase  very  little : 
while  the  hardy  goat  is  here  as  prolific  and  large  as  in 
any  other  country.  Of  the  birds  which  frequent  the 
woods  of  Sierra  Leona  we  can  give  no  perfect  account. 
A  species  of  crane  is  mentioned  as  easily  tamed ;  com- 
mon poultry  multiply  fast  ^  ducks  thrive  well,  but  geese 
and  turkeys  seem  not  to  agree  with  the  climate.  Tur- 
tles of  all  kinds  are  very  common,  and  sometimes  of  a 
large  size.  Crocodiles  or  alligators  of  a  non-descript 
species  have  been  found  ten  or  twelve  feet  in  length,  and 
lizards  of  six  different  species.  Snakes,  which  are  al- 
most innumerable,  haunt  the  houses  in  the  night  in 
search  of  poultry ;  and  one  was  observed  which  mea- 
aared  i8  feet,  but  was  happily  found  not  to  be  venom- 
ons.  Fishes  are  in  great  variety  both  In  the  sea  and  in 
the  rivers.  Besides  the  whale,  the  shark,  stinging  ray, 
and  porpoise,  there  are  eels,  horse- mackarel,  tarpoons, 
cavillos,  mullets,  snappers,  yellow-tails,  old-maids,  ten- 
pounders, -and  some  other  fishes ',  all  of  which,  except 
the  eels  and  trn-pounders,  are  esteemed  fine  eating.  Oy- 
sters are  found  in  great  abundance,  and  another  shell- 
fish, which  the  natives  eat.  Among  the  zoophytes, 
none  is  more  worthy  of  notice  than  the  common  sponge, 
which  covers  all  the  sandy  beaches  of  the  river,  parti- 
cularly on  the  Bullom  shore,  and  would  fetch  a  high 
price  in  Great  Britain. 

Of  the  numerous  vegetable  productions  of  Sierra 
Leona,  our  limits  will  permit  us  only  to  mention  the 
following.  Rice,  which  is  the  plant  chiefly  cultivated, 
as  the  natives  subsist  almost  entirely  upon  it,  grows  both 
in  the  high  and  low  grounds.  It  prospers  indeed  best 
in  swamps,  though  the  grain  is  better  in  a  drier  soil. 
Next  to  rice  the  cassada  constitutes  the  chief  food  of  the 
inhabitants,  and  is  cultivated  with  great  care.  The 
country  likewise  produces  yams,  various  kinds  of  po- 
tatoes, eddoes,  or  the  artifn  esctdentum.  Oil-palm,  plan- 
tains, and  bananas  \  papaw,  guava,  oranges  and  limes  \ 
pompions,  melons,  and  cucumbers  ^  pine-apples,  pigeon- 
fieas,.  which  dressed  like  English  peas  are  a  good  pulse  y. 


maize  or  Indian  corn  j  millet,  cocoa-nut  trees }  ockra; 
the  tallow-tree  y  a  great  variety  of  tamarinds  \  different 
kinds  of  fig-trees  and  plums  ^  a  kind  of  fruit  resembling 
grapes,  but  more  acid  and  acrid  y  cherries  resembling  a 
fine  nectarine  in  taste  ^  a  species  of  the  bread  fruit-tree; 
the  cream  fruit,  so  called  because  when  wounded  it 
yields  a  fine  white  juice  resembling  sugar  or  the  best 
milk,  of  which  the  natives  are  very  fond^  the  mala- 
guetta  pepper,  or  grains  of  paradise  y  a  new  species  of 
nptmeg,  but  whether  so  good  as  the  common  sort  has 
not  yet  been  ascertained  \  a  new  species  of  the  Peruvian 
bark,  which  it  is  hoped  will  prove  as  useful  as  the  other  \ 
and  cola,  a  fruit  highly  esteemed  by  the  natives  for  tUa 
same  virtues  with  that  bark  \  the  ricinus,  cassia,  dye- 
stuffs,  and  gums,  of  great  value  \  cotton,  tobacco,  and 
sugar-canes,  which,  it  is  thought,  would  thrive  exceed* 
ingly  well  under  proper  cultivation. 

Considering  the  ardour  of  the  maritime  nations  of  Eu- 
rope for  settling  colonies  in  distant  regions  of  the  g1ob«,. 
it  is  somewhat  surprising  that  a  climate  so  temperate 
and  a  soil  so  productive  as  that  of  Sierra  Leona  did  no^ 
long  ago  attract  their  notice.  But  it  was  left  to  be  co- 
lonized for  a  better  purpose  than  that  which  first  drew- 
the  natives  of  Europe  to  the  West  Indies  and  the  Ame- 
rican continent.  Being  thinly  inhabited.  Sierra  Leona  - 
appeared  to  some  benevolent  gentlemen  in  England  a 
place  where,  without  incommoding  the  natives,  a  sulE- 
cient  quantity  of  ground  might  be  bought  on  which  to 
settle  a  great  number  of  free  nrgroes,  who  in  1786 
swarmed  in  London  in  idleness  and  want.  About  400 
of  these  wretches,  together  with  66  whites,  mostly  W0i>  ^ 
men  of  bad  character  and  in  ill  health,  were  accordingly 
sent  out,  at  the  charge  of  government,  to  Sierra  Leona* 
Necessity,  it  was  hoped,  would  make  them  indubtrious 
and  orderly  \  and  Captain  Thomson  of  the  navy,  who 
conducted  them,  obtained,  for  their  use,  a  grant  of  land 
to  his  majesty  from  King  Tom,  the  neighbouring  chief^ 
and  afterwards  from  Naimbanna,  the  king  of  the  coun- 
try. The  colony,  however,  soon  went  to  ruin  \  but  Xhm 
land  which  they  occupied,  being  about  20  miles  square, 
bis  majesty  was  enabled  to  grant  by  act  of  parliament 
to  anotlier  colony  founded  on  better  principles  and  for  a 
still  nobler  purpose. 

The  most  intelligent  members  of  that  society,  which 
laboured  so  strenuously  to  procure  an  abolition  of  the 
slave-trade,  justly  concluded  that  the  natives  of  Guinc» 
would  reap  very  little  benefit  from  the  attainment  of- 
thelr  object,  unless  they  should  be  taught  the  principles 
of  religion  and  the  arts  of  civil  life,  which  alone  can 
render  them  really  free,  conceived  the  plan  of  a  colony 
at  Sierra  Leona  to  be  settled  for  the  truly  generous  pur- 
pose of  civilizing  the  Africans,  by  maintaining  with 
them  a  friendly  intercourse,  and  a  commerce  in  every 
thing  but  men.  This  plan  could  not  be  carried  into 
effect  but  at  a  very  great  f  xpence.  Subscriptions  were 
therefore  opened  upon  rational  and  equitable  terms,  and 
a  sum  deemed  sufiicient  was  speedily  raised.  An  act  of  ^ 
parliament  was  passed  in  favour  of  the  subscribers,  by 
which  they  were  incorporated  by  the  denomination  of 
the  Sierra  Leona  Company;  and  in  pursuance  of  that 
act  they  held  their  first  meeting  at  London  in  October 

The  directors  having  stated  the  natural  advantages  . 
of  Sierra  Leona,  and  its  present  miserable  condition^ 
observed,  that  they  had  not  merely  to  establish  a  com.. 
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Sicrrn,  fncrclal  factory,  but  that,  to  introduce  civilization,  cal- 
^  V  'ti  vat  Ion,  and  a  safe  trade,  the  company  must  provide 
for  the  security  of  the  persons  and  property  of  the  co- 
Jonl^ts.  The  directors  therefore  resolved,  that  tiiree  or 
four  vessels  should  sail  at  once,  with  such  a  number  of 
people  as  would  be  able  to  protect  and  assist  each  other  ^ 
with  goods  both  for  trade  and  for  the  supply  of  the  ce- 
lony.  Accordingly  several  vessels  sailed,  having  on 
board  a  council  for  the  government  of  the  colony  and 
the  management  of  the  company's  affairs;  a  number  of 
artificers  and  other  servants  of  the  company  ;  some  sol- 
diers, and  a  very  few  English  settlers.  The  directors 
were  laudably  cautious  in  the  choice  of  colonists.  Thej 
admitted  into  the  society  no  white  man  of  bad  charac- 
ter, or  who  was  not  a  declared  enemy  to  the  slave-trade; 
and  as  the  chief  object  of  their  enterprise  was  the  civili- 
zatlon  of  the  natives,  it  was  with  great  propriety  that 
they  chose  more  tlian  three- fourths  of  their  settlers  from 
the  free  negroes  in  Nova  Scotia,  who  had  borne  arms 
for  the  British  government  during  the  American  war. 
Tlie  fiuperlntendant  and  council  were  particularly  in- 
iitructed  to  secure  to  all  blacks  and  people  of  colour,  at 
Sierra  Leona,  equal  rights  and  equal  treatment,  in  all 
respects,  with  whites.  They  were  to  be  tried  by  jury, 
as  well  as  others ;  and  the  council  was  desired  to  allot  to 
tbe  blacks  employments  suited  to  their  present  abilities, 
and  to  afford  them  every  opportunity  of  cultivating  their 
talents.  All  practicable  means  of  maintaining  subordi- 
nation were  directed  to  be  used ;  and  the  council  was 
especially  instructed  to  promote  religion  and  morals,  by 
supporting  public  worship  and  the  due  observance  of 
the  Sabbath,  and  by  the  instruction  of  the  people,  and 
tbe  education  of  children.  But  no  person  was  to  be 
prevented  from  performing  or  attending  religious  wor- 
ship in  whatever  place,  time,  or  manner,  he  might  think 
fit,  or  from  peaceably  inculcating  his  own  rrtigioos  opi- 
nions. Orders  were  given  in  choosing  the  scitc  of  a 
town,  to  consider  health  as  the  first  object;  and  the 
first  town  was  directed  to  be  called  Free  Town.  Arti- 
cles for  building  and  cultivation  were  sent  out,  besideii 
tlie  cargoes  for  prosecuting  the  company's  commerce ; 
and  schools  for  reading,  writing,  and  accounts,  were 
ordered  to  be  set  up  for  the  purpose  of  instructing  the 
cbildren  of  such  natives  as  should  be  willing  to  pot  them 
under  the  company'^care. 

The  leading  object  of  the  company  was  to  substitute, 
for  that  disgraceful  traffic  which  has  too  long  subsisted, 
a  fair  commerce  with  Africa,  and  all  the  blessings  which 
might  be  expected  to  attend  it.  Considerable  advan- 
tages appeared  hereby  likely  to  result  to  Great  Britain, 
not  only  from  our  obtaining  several  commodities  cheap- 
er, but  also  for  opening  a  market  for  British  manu- 
factures, to  the  increasing  demands  of  which  it  is  diffi- 
cult to  assign  a  limit.  From  this  connection,  Africa 
was  likely  to  derive  the  still  r/.ore  important  benefits  of 
religion,  morality,  and  civilization.  To  accomplish 
these  purposes,  it  was  necessary  for  the  company  to 
possess  a  tract  of  land,  as  a  repository  for  their  goods, 
and  which  the  Africans  might  cultivate  in  peace,  secure 
from  the  ravages  of  the  slave-trade.  It  had  been  ascer- 
tained, beyond  a  doubt,  that  the  climate  and  soil  of 
Africa  were  admirably  suited  to  the  growth  of  sngar, 
epices,  coftee,  cotton,  indigo,  rice,  and  every  other  spe- 
xiies  of  tropical  produce.  The  company  proposed  to 
instruct  the  natives  to- raise  these  articles,  and  to  set  them 
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the  example,  by  a  spirited  cultivation,  on  its  oiro  ac- 
count. Directions  were  given  to  the  company^s  com-  ^ 
mercial  agent  to  push  forward  a  trade,  in  a  mode  pre- 
scribed, in  the  present  produce  of  Africa.  Measores 
were  taken  for  cultivating,  on  the  company's  account, 
the  most  profitable  tropical  produce ;  and  in  particular, 
a  person  of  long  experience  in  the  West  Indies  was  or- 
dered to  begin  a  s^gar  plantation.  A  mineralogist  and 
botanist  were  likewise  engaged  to  go  out  and  explore' 
the  country  for  new  articles  of  commerce. 

Every  thing  being  thus  settled  upon  the  most  equita- 
ble and  benevolent  principles,  tite  ships  sailed  with  the 
British  colonists,  to  whom,  in  March  179 2,  were  added 
1 131  Blacks  from  Nova  Scotia.  The  native  chteb 
being  reconciled  to  the  plan,  and  made  to  onderstand 
its  beneficent  tendency  towards  their  people,  the  colony 
proceeded  to  build  Free^Town^  on  a  dry  and  rather  ele- 
vated spot  on  the  south  side  of  the  river.  It  occupied 
between  70  and  80  acres,  its  length  being  about  one- 
third  of  a  mile,  and  its  breadth  nearly  the  same  ;  and  it 
contained  near  400  bouses,  each  having  one-twelfth  of 
an  acre  annexed,  on  which  a  few  vegetables  were  raised. 
There  were  nine  streets  running  trom  north-west  to 
sontb-east,  and  three  cross  streets,  all  80  feet  wide,  ex- 
cept one  of  160  feet,  in  the  middle  of  which  were  all  the 
public  buildings.  These  consisted  of  a  governor's  house 
and  offices ;  a  large  store-house  ;  a  large  hospital ;  six 
or  eight  other  bouses,  offices,  and  shops,  occopied  by  the 
company's  servants ;  and  a  church  capable  of  contain- 
ing 800  people.  The  colonists  at  fllrst  suffered  much 
from  the  rainy  season,  against  which  it  was  not  in  their 
power  to  provide  sufficient  protection  ;  but  at  the  end 
of  it  they  recovered  in  a  great  measure  their  health  and 
spirits,  and  proceeded  with  alacrity  to  execote  the  va- 
rious purposes  of  their  settlement.  To  excite  emulation 
in  culture,  the  government  gave  premiums  to  those  co* 


lonists  who  raised  the  gi-catest  quantities  of  rice,  yams, 
eddoes,  cabbages,  Indian  com,  and  cotton,  respectively. 
To  limit  the  excesses  of  the  sbive-trade,  and  gain  the 
favour  of  the  neighbouring  chiefs,  the  directors  iostruct- 
ed  the  governor  and  council  to  redeem  any  natix'e  from 
the  neighbourhood,  who  should  be  unjustly  sold  either 
to  or  by  a  British  subject.  The  servants  of  the  compa- 
ny conducted  themselves  with  the  utmost  propriety,  be- 
ing sober,  moral,  and  exemplary ;  and  from  the  labours 
of  the  clergymen  were  derived  services  highly  important 
in  every  point  of  view.  Before  the  end  of  two  years 
iiom  the  institution'  of  the  colony,  order  and  industry 
had  begun  to  show  their  effects  in  an  increasing  prospe- 
rity. The  woods  had  l«pn  cut  down  to  the  distance  of 
about  three  English  miles  all  round  the  town.  By  these 
means  the  climate  had  become  healthier,  and  sickness 
had  diminished.  The  fame  of  the  colony  spread  not 
only  along  the  whole  western  coast  of  Africa,  but  also  to 
parts  far  distant  fi'om  the  coast ;  embassies  had  been  re- 
ceived of  the  most  friendly  nature  from  kings  and  prin- 
ces several  hundred  miles  distant ;  and  the  native  chiela 
had  begun  to  send  their  dilldren  to  the  colony,  with 
full  confidence,  to  be  taught  reading,  writing,  and  ac- 
counts, and  to  be  brought  up  in  the  Christian  religion. 
In  a  word,  it  was  not  without  grounds  that  the  direc* 
tors  looked  forward  to  that  joyful  period  when,  by  the 
inHuence  of  the  company's  measures,  the  continent  of 
Africa  should  be  rescued  from  her  present  state  of  dark« 
ness  and  misery,  and  exhibit  a  delightful  scene  of  light 

and 
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Sienrn.  Mid  knowledge  of  civilistation  attd  order,  of  peaoefui 
i  *  iaduftti-j  and  domestic  comfort.  On  tbeir  beoeficeat 
exertioM  ibey  ho|ied  with  confidence  for  the  blessing  of 
Providence  ^  tbey  were  countenanced  and  supported  by 
the  British  governnoent  'y  and  upon  the  breaking  out  of 
the  present  war,  the  French  Convention  authorised  one 
of  their  agents  to  write  to  the  directors,  requesting  a 
full  account  of  the  design  of  the  institution,  and  the 
names  of  the  ships  employed  in  tbeir  service,  and  assur- 
ing them  of  the  good  wishes  of  the  French  government 
to  so  noble  an  undertaking.      How  completely  that 

gvernment  fufiUed  its  promise  is^very  generally  known, 
aving  vindicated,  the  rights  of  man  in  Europe  by  the 
violation  of  every  pnnciple  of  truth  and  jastice,  they  de- 
termined by  the  same  means  to  give  light  and  liberty  to 
the  Africans;  and  that  tbey  have  fully  carried  their  de- 
termination into  effect  will  be  seen  by  the  following  ex- 
tract of  a  letter  from  Mr  Afzelius,  the  company^s  bota- 
Vadatrwn,  D>^^  dated  Sierra  licona,  xjth  November  1794*  "  The 
French  have  been  here  and  have  ruined  us.  They  ar- 
rived on  the  28th  of  September  last,  early  in  the  morn- 
ing, with  a  fleet  consisting  of  one  large  ship,  two  fri* 
gates,  two  armed  brigs,  and  one  cutter,  together  with 
two  large  armed  merchant  ships,  taken  by  them  at  the 
Isles  de  Loss,  an  English  slave  factory  to  the  north  of 
onr  colony,  and  which  tbey  have  also  destroyed  and 
burnt.  So  well  had  they  concealed  their  nation,  that 
we  took  them  at  first  for  English.  They  had  English- 
built  vessels,  which  were  rigged  in  the  English  way. 
They  shoived  the  English  flag,  and  had  their  sailors,  at 
least  those  we  saw  on  deck,  dressed  like  English.  In  short, 
We  did  not  perceive  our  mistake  till  we  observed  them 
pointing  their  guns.  We  had  not  strength  sufficient  to 
resist,  and  therefore  our  governor  gave  orders,  that  as 
soon  as  they  should  begin  to  fire,  the  British  flag  should 
be  struck,  and  a  flag  of  truce  hoisted.  Accordingly 
this  was  done,  but  still  they  continued  firing,  and  did 
much  damage,  4>oth  ^Vithin  and  without  the  town. 
They  killed  two  people  and  wounded  three  or  four.  But 
as  we  did  not  understand  the  meaning  of  this  proceed- 
ing, we  asked  them  for  an  explanation  j  and  they  an- 
swered us,  that  we  should  display  the  flag  of  liberty,  as 
a  proof  of  our  submission.  We  assured  them  that  it 
should  already  have  been  done,  if  we  had  had  any, 
which  terminated  the  hostilities  from  the  ships.  In  the 
mean  time,  most  of  the  inhabitants  had  fled  from  the 
town,  having  taken  with  them  as  much  of  their  pro- 
perty as  they  conveniently  could  in  such  a  hnrry.  I 
was  with  the  governor,  together  with  a  a  umber  of 
others;  but  as  soon  as  I  was  certain  they  were  enemies, 
I  went  towards  my  own  house  with  a  view  to  save  as 
much  as  possible  of  my  property  and  natural  collections; 
but  was  received  in  such  a  manner,  that  I  could  not 
venture  to  proceed.  My  house  was  situated  near  the 
shore,  and  unfortunately  just  opposite  the  frigate  which 
fired.  I  saw  the  balls  passing  through  the  house,  and 
heard  them  whizz.ing  about  my  ears.  I  saw  that  I 
should  lose  all  my  property ;  but  life  was  dearer  to  me, 
and  I  hastened  to  the  woods. 

'*  In  the  afternoon  the  enemy  landed,  finding  the  town 
almost  destitute  of  people,  but  rich  in  provisions,  cloth- 
ing and  other  stores.  They  began  immediately  to  break 
open  the  houses  and  to  plunder.  What  they  did  not 
want,  they  destroyed^  burnt,  or  threw  into  the  river. 


They  kiUfld  all  the  cattle  aftd  aniflMib  4hey  found  in  ihiD  Sieiva» 
fields  or  streets,  yards  or  elsewhere,  not  Sfiariag  even 
asses,  dogs,  and  cats.  These  proceedings  they  conti- 
nued the  whole  succeeding  week,  till  tbey  had  entirely 
ruined  our  beautiful  and  prospering  colony  ;  and  when 
they  found  nothing  more  worth  plundering,  they  sel 
fire  to  the  public  buildings  and  all  the  booses  belongr 
ing  to  the  Europeans  ;  and  burnt,  as  they  said,  by  mis* 
take  nine  or  ten  houses  of  the  colonists.  In  the  mea» 
time,  they  were  not  less  active  on  the  water.  Tliey 
sent  three  of  their  vessels  to  Bance  island,  an  English 
slave  factory  higher  up  the  river,  which  they  plundered 
and  burnt,  together  with  some  slave  ships  lyirig  ihere. 
They  took  besides  about  10  or  X2  prizes,  including 
the  company^s  vessels.  Most  of  these  they  unloaded 
and  burnt.  They  took  along  with  tliem  also  two  of 
our  armed  vessels,  one  of  which  was  a  large  ship,  laden 
with  provisions,  and  which  had  been  long  expected; 
but  she  unfortunately  arrived  a  few  days  too  soon,  and 
was  taken  with  Iter  whole  cargo.  We  expected  at  least,^ 
to  receive  our  private  letters,  but  even  this  was  refused^ 
and  they  were  thrown  overboard.  At  last,  after  in- 
flicting  on  us  every  hard:ihip  we  could  sufier,  only  spar* 
ing  our  lives  and  the  houses  of  the  colonists,  tliey  sailed 
on  the  ijtb  of  October  last,  at  noon,  proceeding  down* 
wards  to  the  Gold  Coast,  and  left  us  in  the  most  dread- 
ful situation,  without  provisions,  medicines,  clothes, 
houses,  or  furniture,  &c.  &c.  and  I  fear  much,  that  most 
of  as  should  have  perished,  bad  not  onr  friends  in  th« 
neighbourhood,  both  native  and  Europeans,  who  were 
so  happy  as  to  escape  the  enemy,  been  so  kind  as  ta 
send  us  what  they  could  spare.  In  ilie  mean  time,  most 
of  us  have  either  been,  or  still  are,  very  sick,  and  many 
have  died  for  want  of  proper  food  and  medicine.  The^ 
worst,  however,  is  now  past.  At  least  we  are  not  ill 
any  want  of  provision,  although  of  the  coarsest  kind, 
but  are  destitute  of  the  most  necessary  articles  and 
utensils  for  the  house,  the  table,  and  the  kitchen. 

It  was  thus  that  the  Convention  executed  their  pur- 
pose of  spreading  light  and  liberty  tluviigh  the  worlds 
The  Sierra  Leona  colony  was  established  for  no  other 
end  than  to  abolish  the  slave-trade,  to  enlighten  the  Afri- 
cans, and  to  render  them  virtuous,  rational,  free,  and 
happy;  and  those  powerful  patrons  of  the  rights  of 
man  destroyed  that  colony  with  many  circnoistances  of 
the  most  wanton  cruelty.  Though  Mr  Afzelius  is  a 
Swede,  and  ought  therefore  to  have  been  protected  hy 
the  laws  of  neutrality,  they  burnt  his  house  with  tha 
rest ;  deprived  him  of  his  trunks,  his  clothes,  and  hia 
bed;  destroyed  the  natural  curiosities  which  he  had  col- 
lected at  the  hazard  of  his  life  ;  and  carried  away  th& 
instruments  by  means  of  which  only  he  could  collect 


more» 


In  1798,  Free-Town  consisted  of  about  300  bonaes,. 
and  a  number  of  public  buildings,  together  with  three 
wharfs.  The  government-house,  so  situated  as  to  com<- 
mand  the  town  and  harbour,  was  protected  by  a  pali- 
sade, and  six  pieces  of  cannon.  The  inhabitants  of  thin 
colony  were  then  computed  at  1200,  of  whom  15  were 
shopkeepers,  25  fishermen,  i  o  tradingshipmasters,  owners 
of  small  vessels,  x  5  seamen,  20  labonrers  employed  by  the 
company,  4  schoolmasters ;  about  one  half  of  the  whole 
population  petty  farmers,  and  the  rest  mechanics.  The^ 
number  of  Europeans  resident  at  that  time  in  the  colony 
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9km,  WM  aboot  30,  ftnd  nearly  400  free  oativaa  wrooght  as 
lalNMirers  for  wages,  on  the  farms  in  the  oolonj. 

A  charter  of  justice  was  obtained  in  1800,  to  con- 
troul  the  turbulence  of  the  blacks  from  Nova  Scotia,  and 
a  small  military  force  from  Goree  was  stationed  at  Si' 
erra  Leona.  Parliament  allowed  the  company  70001. 
for  the  purpose  of  erecting  a  fort,  with  a  promise  of 
8000] .  more  for  the  same  undertaking.  The'  company 
also  received  lo,oooU  for  their  expence  in  settling  the 
blacks  from  Nova  Scotia,  and  a  vote  of  parliament  a« 
greed  to  pay  4060L  for  supporting  the  civil  government 
of  the  colony. 

The  Maroons  arrived  in  Sierra  Leona  in  the  month 
of  October  1800,  and  greatly  assisted  in  suppressing  an 
insurrection  of  the  Nova  Scotia  blacks,  who  had  at- 
tempted to  seize  on  the  government  of  the  colony.  A 
body  of  natives  of  the  Timmaney,  headed  by  two  of  the 
fugitive  blacks,  made  an  attack  on  the  unfinished  fort 
on  the  1 8th  of  November,  about  day-break,  but  they 
were  repulsed  with  loss.  A  truce  was  concluded  ;  but 
it  was  supposed  that  the  Timmanee  chiefs  would  make 
nse  of  this  interval  to  form  alliances  with  the  natives 
against  the  British,  in  order  to  exterminate  them  ft-om 
this  part  of  Africa*  Soldiers  to  the  amount  of  65  were 
brought  from  Goree,  and  a  ship  of  war  was  stationed  in 
the  river,  to  defend  the  settlement. 

In  1802,  parliament  again  voted  io,oool.  to  tlie 
company,  for  the  annual  expence  of  the  settlement  j 
and  in  Febmary  1803,  the  directors  were  informed  by 
Lord  Hobart,  that  it  would  be  for  the  interest  of  the 
colony  to  transfer  the  civil  and  military  power  from  the 
company  to  the  British  government. 

When  Captain  Hallowell  arrived  at  Sierra  Leona  on 
the  1 2th  of  January  1803,  he  found  the  colony  in  a 
wretched  condition,  reporting  to  government  on  his  re- 
turn, that  the  Maroons  were  not  satisfied  with  their  con* 
dition,  regarding  it  as  one  in  which  they  could  not  find 
subsistence  ^  that  provisions  of  every  description  were 
both  scarce  and  dear  j  that  its  inhabitants  lived  in 
hourly  danger  from  the  natives ',  and  that  the  whole  co^ 
lonists  lived  in  a  state  of  despondency.     Government, 


great  degree  subsided  ;  and  tbeic  is  reason  to  beliete,     Sktm 
that  it  rather  originated  with  the  troops  when  they  en-        | 
tered  the  colony,  and  their  habits  of  intemperance,  than   S-Fau 
from  any  disorder  connected  with  their  residence  in  that        »     '' 
situation.     The  number  of  births,  which  has  for  some 
time  exceeded  that  of  the  deaths  in  the  colony,  is  a  sa- 
tisfactory proof  that  it  is  not  unfriendly  to  population. 

Sierra  Leona  is  already  rendered  secure  against  the 
only  enemies  whose  hostilities  it  has  immediately  to  ap- 
prehend }  its  resources  are  increased  ;  its  cultivation  re- 
viving }  and  it  is  in  the  possession  of  every  advantage 
that  cun  arise  from  the  enjoyment  of  internal  tranquil- 
lity and  order.    It  is  sufficiently  manifest,  from  the  in- 
cenveniences  already  experienced  in  the  colony,  that 
during  its  continuance,  it  will  be  essentially  necessary 
to  support  a  local  government  capable  of  maintaining 
order  among  its  inhabitants^  and  affording  them  pro- 
tection.    The  expence  of  the  civil  establishment  for 
some  years  to  come  cannot  be  estimated  at  less  than 
lo,oool.  per  annum  *  j  that  of  completing  the  proposed*  TittM- 
works  has  been  estimated  at  8000I.   It  also  appears  tbatf^^y 
the  defence  of  the  colony  will  require  the  present  ▼olon-^f^ 
teer  force  to  be  permanently  kept  up,  the  expence  o^mtmh 
which  has  been  estimated  at  4000I.  per  annum  \  or  if  1809 » 
that  establishment  should  be  discontinued,  a  regular  gar- c«^ 
risen  must  be  maintained  at  the  constant  establishment '7*^°^ 
of  100  eflective  men,  exclusive  of  about  20  artillery 
men,  which,  considering  the  numerous  casualties  in  that 
climate,  and  gfeat  expence  of  supporting  them,  would 
exceed  the  sum" already  mentioned. 

SIERRA  MOREKA,  a  considerable  ridge  of  moun- 
tains of  Andalusia  in  Spain.     See  Spain. 

SIEUR,  a  title  of  respect  among  the  French,  liko 
that  of  master  amons  ns.  It  is  much  used  by  lawyers, 
as  also  by  superiors  in  their  letters  to  inferiors. 

SIFANTO,  or  Siphakto,  an  island  of  the  Archi- 
pelago, to  the  west  of  Faros,  to  the  north-cast  of 
Milo,  and  to  the  south-west  of  Serphanto.  The  air  is 
so  good  here,  that  many  of  the  inhabitants  live  to  the 
age  of  1 20  J  and  their  water,  fruits,  wild  fowl,  and 
poultry,  are  excellent,  but  more  especially  the  grapes* 


however,  was  afterwards  satisfied,  from  the  explana-.    It  abounds  with  marble  and  granite,  and  is  one  of  the 


tions  of  the  directors  and  their  servants,  that  the  ac- 
count of  Captain  Hallowell  was  by  much  too  unfavour- 
able. Expectations  are  indulged  that,  since  the  entire 
abolition  of  the  slave-trade,  the  colony,  will  soon  obtain 
a  flourishing  trade  with  the  natives,  in  the  exchange  of 
British  manufactures  for  the  raw  produce  of  the  inte- 
rior parts  of  Africa. 

A  committee  of  the  house  of  commons  has  had  a  most 
satisfactory  proof  of  the  progressive  improvement  of  the 
internal  administration  of  the  colony,  arising  from  the 
additional  powers  conferred  on  the  company  by  the 
charter  of  justice,  and  the  increased  vigilance  and  exer- 
tion of  the  Company^s  servants.  The  Maroons  have,  in 
a  great  measure,  abandoned  some  pernicious  habits  they 
had  long  indulged,  and  by  their  attachment  to  the  co- 
lony, and  peaceable  demeanour,  have  merited  the  ap- 
probation of  government.  The  progress  made  in  the 
erection  of  works  has  been  considerable,  and  the  colony 
may  be  regarded  in  a  state  of  sufficient  security  against 
the  attack  of  any  native  power.  A  body  of  volunteers 
has  been  raised  within  the  colony,  whose  fidelity  and  at- 
tachment have  been  tried  by  experience.  The  sickness 
and  mortality  which  for  some  time  existed,  have  in  a 


most  fertile  and  best  cultivated  of  these  islands.  The 
inhabitaats  employ  themselves  in  cultivating  olive-trees 
and  capers ;  and  they  have  very  good  silk.  They  trade 
in  figs,  onions,  wax,  honey,  and  straw-hats ;  and  may 
be  about  8000  in  all.      £.  Long.  25.  15.  N.  Lat. 

SI-FANS,  or  Tou-I^ans,  a  people  inhabiting   the 
country  on  the  west  of  China.     Their  country  is  only^****'^  . 
a  continued  ridge  of  mountains,  inclosed  by  the  rivers  f^^^T 
Hoang-lio  on   the   north,  Ya-long  on   the  west,   and^i^i. 
Yang^e-kiang  on  the  east,  between  the  30th  and  3jthp.  203. 
degrees  of  north  latitude. 

The  Si-fans  are  divided  into  two  kinds  of  people ; 
the  one  are  called  by  the  Chinese  Black  Si-fans^  the 
other  Yellow;  names  which  are  given  them  fi*om  the 
difierent  colours  of  their  tents.  The  black  are  the  most 
clownish  and  wretched  ^  they  live  in  small  bodies,  and 
are  governed  by  petty  chiefs,  who  all  depend  upon  a 
greater. 

The  yellow  Si-fans  are  subject  to  families,  the  oldest 
of  which  becomes  a  lama,  and  assumes  the  yellow  dress. 
These  lama  princes,  wlio  command  in  their  respective 
districts,  have  the  power  of  trying  causes,  and  punish- 
ing 
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sr.fniu  lOg  criminals  *,  but  their  government  is  hy  no  means 
burdensome  y  provided  certain  honours  are  paid  them, 
and  they  receive  punctually  the  dues  of  the  god  Fo, 
which  amount  to  very  little,  they  molest  none  of  their 
subjects.  The  greater  part  of  the  Si>fans  live  in  tents  ^ 
but  some  of  them  have  houses  built  of  earth,  and  even 
brick.  Their  habitations  aro  not  contiguous^  they 
form  at  most  but  some  small  hamlets,  consisting  of  five 
or  six  families.  They  feed  a  great  number  of  flucks, 
and  are  in  no  want  of  any  of  the  necessaries  of  life.  The 
principal  article  of  their  trade  is  rhubarb,  which  their 
country  produces  in  great  abundance.  Their  horses 
are  small  ^  but  they  are  well  shaped,  lively  and  robust. 

These  people  are  of  a  proud  and  independent  spirit, 
and  acknowledge  with  reluctancy  the  superiority  of  the 
Chinese  government,  to  which  they  have  been  subject- 
ed :  when  they  are  summoned  by  the  mandarins,  they 
rarely  appear ;  but  the  government,  for  political  reasons, 
winks  at  this  contempt,  and  endeavours  to  keep  these 
intractable  subjects  under  by  mildness  and  moderation  : 
it  would,  besides,  be  diflicult  to  employ  rigorous  means 
In  order  to  reduce  them  to  perfect  obedience  y  their 
wild  and  frightful  mountains  (the  tops  of  which  are  al- 
ways covered  with  snow,  even  in  the  mouth  of  July) 
would  afford  r hem  places  of  shelter,  from  which  they 
tonld  never  be  driven  by  force. 

The  customs  of  these  mountaineers  are  totally  difipr- 
ent  from  those  of  the  Chinese.  It  is,  for  example,  an 
act  of  great  politeness  among  them  to  present  a  white 
handkerchief  uf  taScty  or  linen,  when  they  accost  any 
person  whom  they  are  desirous  of  honouring.  All  their 
religion  consists  in  their  adoration  of  the  god  Fo,  to 
whom  they  have  a  singular  attachment  ^  their  supersti- 
tious veneration  extends  even  to  his  ministers,  on  whom 
they  have  considered  it  as  their  duty  to  confer  supreme 
power  and  the  government  of  the  nation. 

SIGAULTIAN  operation,  a  method  of  delivery 
In  cases  of  difficult  labour,  first  practised  by  M.  Sigault. 
It  consists  in  enlarging  the  dimensions  of  the  pelvis,  in 
order  to  procure  a  safe  passage  to  the  child  without  in- 
juring the  mother. 

SIGESBECKIA,  a  genus  of  plants  belonging  to  the 
class  of  syngenesia,  and  to  the  order  of  polygamia  super- 
flua ;  and  in  the  natural  system  ranging  under  the  49th 
order,  Compositte,     See  Botany  Index, 

SIGETH,  a  town  of  Lower  Hungary,  and  capital 
of  a  county  of  the  same  name.  It  is  seated  in  a  morass, 
and  has  a  triple  wall,  with  ditches  full  of  water  y  and 
is  defended  by  a  citadel,  being  one  of  the  strongest  pla^ 
ces  in  Htingary.  It  now  belongs  to  the  house  of  Au- 
stria, and  was  retaken  from  the  Turks  in  1669,  after  it 
had  been  blocked  up  two  years.  In  some  maps  it  is 
called  Ziprat.     E.  Long.  18.  58.  N.  Lat.  46.  17. 

SIGHING,  an  effort  of  nature,  by  which  the  lungs 
are  put  into  greater  motion,  and  more  dilated,  so  that 
the  blood  passes  more  freely,  and  in  greater  quantity, 
to  the  left  auricle,  and  thence  to  the  ventricle.  Hence 
we  learn,  says  Dr  Hales,  how  sighing  increases  the 
force  of  the  blood,  and  consequently  proportionably 
cheers  and  relieves  nature,  when  oppressed  by  its  too 
slow  motion,  which  is  the  case  of  those  who  are  dejected 
^nd  sad. 

SIGHT,  or  Vision.    Sec  Anatomy,  N**  142.  and 
Index  subjoined  to  Optics. 
Vol.  XIX.  Part  I.  f 


Imperfection  of  Sight  with  regard  to  Colours.  Under 
the  article  Colours,  is  |riven  an  instance  of  a  strange 
deficiency  of  sight  in  some  people,  who  could  not  distin- 
guish between  the  dilferent  colours.  In  the  Pliil.  Trans, 
vol.  Ixviii.  p.  611.  we  have  an  account  of  a  gentleman 
who  could  not  distinguish  a  claret  colour  from  black. 
These  imperfections  ai^  totally  unaccountable  from 
any  thing  we  yet  know  concerning  the  nature  of  this 
sense. 

Second  Sight,     See  Sscoyo  Sight. 
SIGN,  in  general,  the  mark  or  character  of  some- 
thing absent  or  invisible.     See  Character. 

Among  physicians,  the  term  sign  denotefi  some  ap- 
pearance in  the  human  body  which  serves  to  indicate ' 
or  pftint  out  the  condition  of  the  patient  with  regard  to 
health  or  disease. 

Sign,  in  Algebra,     See  Algebra. 
Sign,  in  Astronomy^  a  constellation  containing  a  12th 
part  of  the  zodiac     See  Astronomy  Index, 

NAVAL  SIGNALS.  When  we  read  at  our  fire- 
side the  account  of  an  engagement,  or  other  interesting 
operation  of  an  army,  our  attention  is  generally  so  much 
engaged  by  the  results,  that  we  give  but  little  to  the 
movements  which  led  to  them,  and  produced  them  y  and 
we  seldom  form  to  onrselves  any  distinct  notion  of  the 
conduct  of  the  day.  But  a  professional  man,  or  one  ac- 
customed to  reflection,  and  who  is  not  satisfied  with  tho 
mere  indulgence  of  eager  curiosity,  follows  every  regi- 
ment in  its  movements,  endeavours  to  see  their  connec- 
tion, and  the  influence  which  they  have  had  on  the  fato 
of  the  day,  and  even  to  form  to  himstiifa  general  notion 
of  the  whole  scene  of  action,  at  its  different  interesting 
periods.  He  looks  with  the  eye  of  the  general,  and  sees 
bis  orders  succeed  or  fail. 

But  few  trouble'themselves  farther  about  the  narra- 
tion. The  movementis  ordered  ;  it  is  performed;  and 
the  fortune  of  the  day  is  determined.  Few  think  how 
all  this  is  brought  about ;  and  when  they  are  told  that 
during  the  whole  of  the  battle  of  Custrin,  Frederic  the 
Great  Was  in  the  upper  room  of  a  country  irtn,  from 
whence  he  could  view  the  whole  field,  while  his  aids 
de  camp,  on  horseback,  waited  his  orders  in  the  yard 
below,  they  are  struck  with  wonder,  and  can  hardly 
conceive  haw  it  can  be  done :  but,  on  reflection,  they 
see  the  possibility  of  the  thing.  Their  imagination  ac- 
companies the  messenger  from  the  inn  yard  to  the  scene 
of  action  \  they  hear  the  general's  orders  delivered, 
and  they  expect  its  execution. 

But  when  we  think  for  a  moment  on  the  situation 
of  the  commander  of  a  fleet,  confined  on  board  one 
ship,  and  this  ship  as  much,  or  more  closely,  engaged, 
than  any  other  of  the  fleet  5  and  when  we  reflect  that 
here  are  no  messengers  ready  xto  carry  his  orders  to 
ships  of  the  squadron  at  the  distance  of  miles  from  him, 
and  to  deliver  them  with  precision  and  distinctness,  and 
that  even  if  this  were  possible  by  sending  small  ships  or 
boats,  the  vicissitudes  of  wind  and  weather  may  render 
the  communication  so  tedious  that  the  favourable  mo- 
ment may  be  irretrievably  lost  before  the  order  can  be 
con  veved.— When  we  think  of  all  these  circumstances, 
our  thoughts  are  bewildered,  and  we  are  ready  to  ima- 
gine that  a  sea  battle  is  nothing  but*  the  unconnected 
btru/igle  of  individual  ships;  and  that  when  the  adniiral 
has  once  '*  cried  havoc,  and  let  slip  the  dogs  of  war," 
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XaT^l     lie  ]ia&  done  all  that  biB  situation  cmpo^vers  htm  to  do, 
Sk^nals.    and  be  must  leave  the  fatt  of  llie  day  to  the  bravery  and. 
*^        s>kill  of  his  captains  and  sailors. 

Si*nialin  ^^^  *^  **  ^"  ^^^'^  situation,  apparently  the  most  unfa- 
]aDgii«<reioVourahle,  that  the  orders  of  the  commandt-r  can  be 
the  ejc.  conveyed,  with  a  dispatch  that  is  not  attainable  In  tlie 
operations  of  a  land  army.  The  scene  of  action  is  uUf 
incumbered,  so  that  the  eye  of  the  general  can  behold 
the  whole  without  interruption.  The  movements  which 
it  Is  possible  to  execute  are  f»\v,  and  they  are  precise. 
A  few  words  are  sufficient  to  order  them,  and  then 
the  mere  fighting  the  ships  must  always  be  left  to  their, 
respective  commanders.  This  simplicity  in  the  duty  to 
b^  performed  has  enabled  us  to  frame  a  language  fully 
adequate  to  the  business  In  hand,  by  which  a  corrcbpon- 
dence  can  be  kept  up  as  far  as  the  eye  can  see.  This  i^ 
the  language  of  signals^  a  language  by  writing,  addres- 
sed to  the  eye,  and  which  he  that  runneth  rnay  read-  As 
in  common  writing  certain  arbitrary  marks  are  agreed 
«n  to  express  certain  sounds  u^ed  In  speech,  or  ratinr, 
as  10  hieroglyphics  certain  arbitrary  marks  are  agreed 
on  to  exprt^ss  certain  thoughts,  or  tbe  subjects  of  these 
thoughts }  so  here  certain  exhibitions  are  mad^,  which 
are  agreed  on  to  express  certain  movements  to  be  exe- 
cuted by  the  commander  to  whom  they  are  addressed^ 
and  all  are  enjoined  to  keep  their  eyes  fixed  on  the  ship 
of  the  conductor  of  tbe  fleet,  that  they  may  learn  his 
will. 

It  is  scarcely  possible  for  any  number  of  sLips  to  act 
in  concert,  without  some  such  mode  of  communication 
between  the  general  and  tbe  commanders  of  private 
8hlp9.  We  have  no  direct  information  of  this  cir- 
cumstance in  the  naval  tactics  of  the  ancieut  nations^ 
the  Greeks  and  Romans  ^  yet  the  necessity  of  the  thing 
is  so  apparent,  that  we  cannot  suppose  it  to  have  been 
omitted  by  the  most  ingenious  and  the  most  cultivated 
people  who  have  appeared  on  the  great  theatre  of  the 
world:  and  we  are  persuaded  that  Themistocles,  Conon, 
and  other  renowned  sea  commanders  of  Athens,  had 
signals  by  which  they  directed  the  movements  of  their 
fleets.  We  read,  that  when  ^gens  sent  his  son  Theseus 
to  Crete,  it  w«is  agreed  on,  that  if  the  ship  should  bring 
the  young  prince  back  in  safety,  a  white  flag  should  be 
displayed.  But  those  on  board,  in  their  joy  for  revisit- 
ing their  country  after  their  perilous  voyage,  forgot  to 
hoist  the  concerted  signal.  The  anxious  father  was  every 
day  expecting  the  ship  which  should  bring  back  his 
darling  son,  and  had  gone  to  the  shore  to  look  out  for 
hei\  He  saw  her,  but  without  tbe  signal  agreed  on. 
On  which  the  old  man  threw  himself  into  the  sea.  We 
find,  too>  in  the  history  of  the  Punic  wars  by  Poly- 
bius,  frequent  allusions  to  such  a  niode  of  communica- 
tion^ and  Ammianus  Marcellinos  speaks  of  the  specu- 
lator es  and  vexiiiartif  who  were  on  board  the  ships 
Iq  the  Adriatic.  The  coins  both  of  Greece  and  Rome 
exhibit  both  flags  and  streamers.  In  short,,  we  cannot 
doubt  of  the  ancients  having  practised  this  hieroglyphi- 
cal  language.  It  is  somewhat  surprising  that  Lord  Dud* 
ley,  in  his  Arcano  dd  Mare^  in  which  he  makes  au  os- 
tentatious display  of  his  knowledge  of  every  thing  con- 
nected with  the  sea  service,  makes  no  express  mention 
of  this  very  essentia)  piece  of  knowledge,  although  he 
must,  by  his. long  residence  in  Italy,  have  known  the 
marine  discipline  of  tbe  Venetians  and  Geivoese,  the 
l^jiatest  maritime  powers  tb^  in  Europe. 


In  the  naval  occurrences  of  modem  Europe,  men-     Naval 
tion  is  frequently  made  of  signals.     Indeed,  as  we  have    Sifinvk 
already  obscrvid,   it   sceois  impossible  for  a  number  of  *'"    v  — 
ships  to  act  in  any  kind  o^  concert,  wlthniit  some  me-        ^.. 
thod  of  communication.     Numberless  situations  "Just-^    ^^j^. 
occur,  when  it  would  be  impossible  to  convey  orders  or 
in  format  Ion  by  messengers  from  one  bhip  to  another^ 
and  coast  and  alarm  MgnaU  had  long  been  practised  by 
every  nation.     The  Idea,  therefore,  was  familiar.     We 
find,  in  particular,  that  Queen  Elizabeth,  on  occasion 
of  the  expedition  to  Cadiz,  ordered  her  secretaries  to 
draw  up  instructions,  which  were  to  be  communicated 
to  the  admiral,  tlie  general,  and  the  five  counsellors  of 
war,  and  by  them  to  be  copied  and  transmitted  to  tbe 
several  ships  of  the  navy,  not  to  be  opened  til!  they 
should  arrive  in  a  certain  latitude.     It  was  on  this  oc- 
casion (says  our  historMin   Guthrie),  "  that  we  meet 
with  the  fVrst  regular  sets  of  signals   and  orders  to  the 
con)man(!er8  of  the  English  fleet.^^    But  till  the  move- 
ments of  a  fleet  have  attained  some  sort  of  unifurmltv, 
regulated  and  connected  by  some  principles  of  proprie* 
ty,  and  agreed  on  by  persons  in  the  habit  of  dirtctiug  a 
number  of  ships,  we  may  with  confidence  afSrm  that 
signals  would  be  nothing   but  a    parcel    of  arbitrary 
marks,  appropriated  to  particular  pieces  of  naval  ser- 
vice, such  as  attacking  the  enemy,  landing  the  soldiers, 
&c.  \  and  that  they  would  be  considered  merely  as  re- 
ft rring  to  the  final  result,  but  by  no  means  pointing  out 
the  mode  of  execution,    or   directing  the  movements 
which  weie  necessary  for  performing  it.  4 

It  was  James  II.  when  duke  of  York,  who  first  1^*^^. 
considered  this  practice  as  capable  of  being  reduced  into*^'"'*-!'^ 
a  system,  and  who  paw  the  importance  of  such  a  com-  |>t juIiEL 
position.  He,  as  well  as  the  king  his  brother,  had  al-wkcnisfi 
ways  showed  a  great  predilection  for  the  sea  service  \  of  I«L 
and  when  appointed  admiral  of  England,  he  turned 
his  whole  attention  to  its  improvement.  He  had  stu- 
died the  art  of  war  under  Turenne,  m)t  as  a  pastimei 
but  as  a  science,  and  was  a  favourite  pupil  of  that 
most  accomplished  general.  Turenne  one  day  pointed 
him  out,  saying,  **  Behold  one  who  will  be  one  of  the 
first  princes  and  greatest  generals  of  Europe.'*  When 
admiral  of  England,  he  endeavoured  to  introduce  Into 
the  maritime  service  all  those  principles  of  concert  and 
arrangement  which  made  a  number  of  mdividual  regi- 
ments and  squadrons  compose  a  great  army.  When  he 
commanded  in  the  Dutch  war,  he  found  a  fleet  to  be 
little  better  than  a  collection  of  ships,  on  board  of  each 
of  which  the  commander  and  liis  ship^s  company  'did 
their  best  to  annoy  the  enemy,  but  with  very  little  de- 
pendence on  each  other,  or  on  the  orders  of  the  gene- 
ral: and  in  the  different  actions  which  the  English  fleet 
had  with  the  Dutch,  every  thiug  was  confusion  as  soon 
as  the  battle  began.  It  is  remarkable  that  the  famous 
pensionary  De  Witt,  who  from  a  statesman  became  a 
navigator  and  a  great  sea  commander  in  a  few  weeks, 
made  the  same  representation  to  the  States  General  on 
his  return  from  his  first  campaign. 

In  the  inemoIi-H  of  Janus  II.  written  by  himself,  we 
have  the  following  passage:  *'  1665.  ^^  ^^®  ^S^^  ®^ 
March,  the  duke  of  York  went  to  Gunfleet,  the  gene- 
ral rendezvous  of  the  fleet,  and  hastened  their  equip- 
ment. He  ordered  all  the. flag  officers  on  board  with 
him  every  morning,  to  agree  on  the  order  of  battle  and 
rank.     In  former  battles,  no  order  wm  kept,  and  this 
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under  tlie  duke  of  York,  was  the  first  in  whicli  fighting 
in  a  line  and  regular  form  of  a  battle  was  observed.^' 

This  most  be  considered  as  full  authority  for  giving 
the  duke  of  York  the  honour  of  the  invention.  For 
whatever  faults  may  be  laid  to  the  charge  of  this  unfor- 
tunate prince,  his  word  and  honour  stand  unimpeached. 
And  we  are  anxious  to  vindicate  his  claim  to  it,  because 
our  neighbours  the  French,  as  usual,  would  take  the  me- 
rit of  this  invention,  and  of  the  whole  of  naval  tactics, 
to  themselves.  True  it  is,  that -Colbert,  the  great  and 
justly  celebrated  minister  of  Louis  XIV.  created  a  navy 
for  his  ambitious  and  vain-glorious  master,  and  gave  it 
a  constitution  which  may  be  a  model  for  other  nations 
to  copy.  By  his  encouragement,  men  of  the  greatest 
scientific  eminence  were  engaged  to  contribute  to  its 
improvement ;  and  they  gave  us  the  first  treatises  of 
naval  evolutions.  But  it  must  ever  be  remembered,  that 
our  accomplished,  though  misguided  sovereign,  w«s  then 
residing  at  the  court  of  Louis  ^  that  he  had  formerly 
acted  in  concert  with  the  French  as  a  commander  and 
flag  officer,  and  was  at  this  very  time  aiding  them  with 
his  knowledge  of  sea  affairs.  In  the  memorable  day  at 
La  Hogue^  the  gallant  Russel,  observing  one  of  Tour- 
▼ille*8  movements,  exclaimed,  "  There  !  tliey  have  got 
Pepys  *  among  them."  This  anecdote  we  give  on  the 
authority  of  a  friend,  who  heard  an  old  and  respectable 
officer  (Admiral  Clinton)  say,' that  he  had  it  from  a 
gentleman  who  was  in  the  action,  and  heard  the  words 
spoken  ^  and  we  trust  that  oor  readers  will  not  be  dis- 
pleased at  having  this  matter  of  general  opinion  esta- 
blished on  some  good  grounds. 

It  was  on  this  occasion,  then,  that  the  dtike  of  York 
made  the  movements  and  evolutions  of  a  fleet  the  ob- 
ject of  his  particular  stnily,  reduced  them  to  a  system, 
and  composed  that  "  System  of  Sailing  and  Fighting 
Instructions,"  which  has  ever  since  been  considered  as 
the  code  of  discfpHne  for  the  British  navy,  and  which 
lias  been  adopted  by  our  rivals  and  neighbours  as  the 
foundation  of  tlieir  naval  tactics.  It  does  great  lionour 
to  its  -ftotbor,  akhough  its  merit  will  not  appear  very 
eminent  to  a  careless  sorvcyor,  on  account  of  that  very 
simplicity  which  constitutes  its  chief  excellence.  It  is 
unquestionably  the  resillt  of  moch  sagacrons  reflection 
and  painful  combination  of  innumerable  circumstances, 
all  of  which  have  their  inflnence  -,  and  it  is  remarkable, 
that  althoogh  succeeding  commanders  have  improved 
the  subject  by  several  subordinate  additions,  no  change 
has  to  this  day  been  made  in  its  general  principles  or 
maxims  of  evohition. 

Till  some  such  code  be  established,  it  is  evident  that 
Hifrnals  can  be  nothing  but  arbitrary  and  unconnected 
hieroglyphics,  to  be  learned  by  rote,  and  retained  by  me- 
mory, without  any  exercise  of  the  judgment  •,  and  the 
acquisition  of  this  branch  of  nautical  skill  must  be  a 
more  irksome  task  tlran  that  of  learning  the  Chinese 
writing.  But  such  a  code  being  once  settled,  the  cha- 
racter in  which  it  may  be  expressed  becomes  a  matter 
of  rational  cliscussitin. 

Accordingly,  the  sailing  and  fighting  instructions  of 
the  duke  of  York  were  accompanied  by  a  set  of  signals 
for  directing  the  chief  or  most  frequent  movements  of 
the  fleet.  These  also  were  contrived  with  so  much 
jtidgment,  and  ench  attention  to  distinctness,  simplicity, 
and  propriety,  that  there  has  hardly  been  any  change 
found  necessary^  and  they  are  still  retained  in  the  Bri- 


tish navy  as  the  usual  signals  in  all  cases  when  we  are     Kavat 
not  anxious  to  conceal  our  movements  from  an  enemy.     SignaU. 

N'^twithstanding  this  acknowledged  meritof  the  duke  ^— ->r— -* 
of  York's  signals,  it  must  be  admitted  that  great  im- 
provements have  been  made  on  this  subject,  considered  '^^  hi^ 
as  an  art.     The  art  military  has,  in  the  course  of  a  since  bis 
century  past,  become  almost  an  appropriate  calling,  ^^"^^  recci- 
and  has  therefore  been  made  the  peculiar  study  of  its  ^^  ui*""" 
professors.     Our  rivals  the  French  were  sooner  and  improve- 
more  formally  placed  in  this  situation;  and  the  ministers  nient^ 
of  Louis  XIV.  took  infinite  and  most  judicious  pains 
to  make  their  military  men  superior  to  all  othei-s  by 
their  academical  education.    A  more  scientific  turn  was 
given  to  their  education,  and  the  assistance  of  scientific 
men  was  lilierally  given  them ;  and  all  the  nations  of 
Europe  must  acknowledge  some  obligations  to  them  for 
information  on  every  thing  coniiected  with  the  art  of 
tvar.     They  have  attended  very  much  to  this  snbject, 
have  greatly  improved  it,  and  have  even  introduced  a 
new  principle  into  the  art)  and  by  this  means  have  re- 
duced it  to  the  most  simple  form  of  reference  to  the 
code  of  sailing  and  fighting  instractions,  by  making  the 
signals  immediately  expressive,  not  of  orders,  but  of 
simple  numbers.     These  numbers  being  prefixed  to  the 
various  articles  of  the  code  of  instructions,  the  oflScer 
who  sees  a  signal  thrown  out  by  the  admiral  reads  the 
number,  and  reports  it  to  bis  captain,  perhaps  without 
knowing  to  what  it  relates.     Thus  simplicity  and  se- 
crecy, with  an  unlimited  poiter  of  variation,  are  com- 
bined.   We  believe  that  M.  de  la  Bourdonnais,  a  brave 
and  intelligent  officer,  during  the  war  1758,  was  the 
author  ofthb  ingenious  thought. 

We  do  'not  propose  to  give  a  system  of  British  sig- 
tials.  This  would  evidefitly  be  imprdper.  But  we  shall 
show  our  readers  the  ^iracticability  df  this  curious  lan- 
guage, the  extent  to  which  it  may  be  carried,  and  the 
methods  which  may  be  practised  in  accomplishing  this 
piirpose.  This  may  make  it  an  object  of  attention  to 
scientific  men,  who  can  improve  it ;  and  the  young  offi- 
cer will  not  only  be  able  to  read  the  orders  of  tlie  com- 
mander in  chief,  but  will  not  be  at  a  loss,  should  cir- 
cumstances place  him  in  a  situation  where  he  must  issue 
orders  to  others. 

Signals  may  be  divided  int0| 

I.  Day  Signals. 

II.  Night  Signals  -,  and, 
ill.  Signals  in  a  Fog. 

They  must  also  be  distinguished  into,  I.  Signals  of 
Evolution,  addressed  to  the  whole  Fleet,  or  to 
Squadrons  of  the  fleet,  or  to  Divisions  of  these 
squadrons.  7.  Signals  of  Movements  to  be  made  by 
particular  ships  -,  and,  3.  Signals  of  Service,  which 
may  be  either  general  or  particular. 

The  great  extent  of  a  large  fleet,  the  smoke  in  time  During  aa 
of  battle,  and  the  sitoation  of  the  commander  in  chief,  «»0Bge- 
who  is  commonly  in  the  midst  of  the  greatest  confusion  °!®°*  '''* 
and  hottest  fire,  frequently  makes  it  very  difficult  for  Jh^^*  ^^ 
the  officers  of  distant  ships  to  perceive  his  signals  withral  are  re- 
distinctness.     Frigates,  therefore,  are  stationed  out  of  peated  by 
the  line,  to  windward  or  to  leeward,  whose  sole  office  it  ^^^K*^*  sta- 
is  to  observe  the  admiraPs  signals,  and  instantly  to  repeat  ^f*^^r  "* 
them.    The  eyes  of  all  the  signal  officers  in  tlie  private 
ships  of  war  aiB  directed  to  the  repeating  frigates,  as 
well  as  to  the  admiral^  and  the  officers  of  the  repeating 
frigate,  having  no  other  duty,  observe  the  admiral  inoes- 
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Fandy,  and,  being  unembarrassed  by  tlie  action,  can  dis- 
play the  signal  ^'ith  deliberation,  so  that  it  may  be  very 
distinctly  seen.  Being  minutely  acquainted  with  the 
substitutions  which  must  be  made  on  board  the  admiral 
when  his  masts  and  rigging  are  in  disorder,  his  (perhaps 
imperfect)  signal  is  exhibited  hy  the  repeating  frigate 
in  its  proper  form,  so  as  to  be  easily  understood.  And 
to  facilitate  this  communication,  the  commanders  of  the 
diflerent  squadrons  repeat  the  signals  of  the  commaiyder 
in  chief,  and  the  conmianders  of  division  repeat  the  sig- 
nals of  the  commanders  of  their  squadron. 

Every  evolution  signal  is  preceded  by  a  sicnal  of  AD- 
VERTISEMKNT  and  PREPARATION,  which  18  general, 
and  frequently  hy  a  gun,  to  call  attention  ;  and  when 
all  the  signals  have  been  made  which  direct  the  diflftr- 
ent  parts  of  that  evolution,  another  signal  is  made,  which 
marks  the  close  of  the  complex  signal,  and  divides  it 
from  others  which  may  immediately  follow  it:  and  as 
the  orders  of  the  commander  in  chief  may  relate  cither 
to  the  movements  of  the  whole  fleet,  those  ol  a  single 
division,  or  those  of  certain  private  ships,  the  Execu- 
tive Signal,  which  dictates  the  particular  move- 
ment, is  accompanied  by  a  Directive  Signal,  by 
which  these  ships  are  pointed  out,  to  which  the  order 
is  addressed. 

The  commander  of  the  ship  to  which  any  signal  is 
addressed,  is  generally  required  to  signify  hy  a  signal 
(which  is  general)  that  lie  has  observed  it.  And  if 
be  dees  not  thoroughly  understand  its  meaning,  he  in- 
timates this  hy  another  general  signal.  And  here  it  is 
to  be  observed,  that  as  soon  as  the  signal  is  answered 
by  the  ships  to  which  it  is  addiessed,  it  is  usual  to  haul 
it  down,  to  avoid  the  confusion  which  might  arise  from 
others  being  hoisted  in  the  same  place.  The  order  re- 
mains till  executed,  notwithstanding  that  the  signal  is 
hauled  down. 

It  may  happen  that  the  commander  who  throws  out 
the  signal  for  any  piece  of  service,  sees  reasons  for  al- 
tering his  plan.  He  intimates  this  by  a  general  An- 
nulling signal,  accompanying  the  signal  already  gi- 
ven. This  will  frequently  be  more  simple  than  to 
make  the  signals  for  the  movements  which  would  be 
required  for  re-establishing  the  ships  in  their  former  si- 
tuation. 

All  these  things  are  of  very  easy  comprehension,  and 
require  little  thous^ht  for  their  contrivance.  But  when 
we  come  to  the  particular  evolutions  and  movements, 
and  to  combine  these  with  the  circumstances  of  situation 
in  which  the  fleet  may  be  at  the  time,  it  is  evident, 
that  much  reflection  is  necessary  for  framing  a  body  of 
signals  which  may  he  easily  exhibited,  distinctly  per- 
ceived, and  Will  understood,  with  little  risk  of  being 
mistaken  one  for  another.  We  shall  take  notice  of  the 
circumstances  which  chiefly  contribute  to  give  them 
these  qualities  as  w£  proceed  io  describing  their  difler- 
ent classes. 

I.  O/Day  Signals. 

These  are  made  by  means  of  the  sbip^s  sails,  or  by 
colours  of  various  kinds. 

Those  made  with  sails  are  but  few  in  number,  and 
are  almost  necessarily  limited  to  the  situation  of  a  fleet 
at  anchor.     Thus, 
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usually  signify 

Main    topgallant   staysail 
hoisted 

Fore  topsail  loose 

Main  topsail  loose 

Main  topsail  sheets  haul- 
ed home 

Main  topsail  sheets  clew- 
ed np,  and  the  yard 
hoisted 

Topgallant  sails  loose,  and 
the  sheets  flying 

Main-topgallant  sail  loose 
and  hoisted.  Topsail- 
yard  down 

Mizen  topsail  hoisted,  and 
the  sheets  clewed  up 

OiBcers  and  men  belong- 
ing to  the  ship  to  come 
on  board. 

To  prrpare  for  sailing. 

To  unmoor. 

To  weigh. 

Annul  the  former  signal, 
and  the  ship  to  come  to 
an  anchor. 

Discovering  strange  sails. 
Recal  ships  in  chase. 
Moor. 

Kavd 


Before  we  proceed  to  the  description  of  the  signals  by 
means  of  colours,  buch  as  flags,  banners  (or  triangu- 
lar flag!^),  PENDANTS  or  VANES,  We  must  take  notice  of 
the  ostensible  distinctions  of  the  various  divisions  and 
subdivisions  of  a  fleet,  so  that  we  roav  undei*stand  how 
the  same  signal  may  be  addressed  to  a  squadron,  divi- 
sion, or  single  ship  or  shii>8.  We  suppose  it  known  that 
a  fltet  of  ships  of  war  is  distributed  into  three  grand  di« 
visions  (which  we  shall  term  squadrons)^  called  the 
vtin^  centre^  and  rear.  These  denominations  have  not 
always  a  relation  to  the  one  being  more  advanced  than 
the  other,  either  towards  the  enemy,  or  in  the  direction 
of  their  course. 

In  a  land  army,  the  position  of  every  part  is  contei-Meaninf 
ved  from  its  reference  to  the  enemy  ;  and  the  reader, of tbctcrfli 
conceiving  himself  as  facing  the  enemy,  easily  under- ^'"*'"*^» 
stands  the  terms  tvn,  centre^  and  rear^  the  n'gAi  and  ^^t^  i^^ 
wi/igf  &c.     But  the  movements  of  a  sea  army  having b^ttkai 
a  necessary  dependence  on  the  wind,  they  cannot  be  com-iea. 
pxehended  unless  expressed  in  a  language  which  keejps 
this  circumstance  continually  in  view.     The  simplest 
and  most  easily  conceived  disposition  of  a  fleet,  is  that 
in  which  it  is  almost  indispensably  obliged  to  form  in 
order  to  engage  an  enemy.   This  is  a  straight  line,  each 
ship  directly  ahead  of  its  neighbour,  and  clo^e  hauled. 
This  is  therefore  called  the  line  oj  battle.    In  this  posi- 
tion, the  two  extremities  of  the  fleet  correspond  to  the 
right  and  left  wings  of  an  army.^    Suppose  this  line  to 
be  in  the  direction  east  and  west,  the.  wind  blowing 
from  the  north-north-west,  and  therefore  the  fleet  on  the 
starboard  tack  \  the  ships  heads  are  to  the  west,  and  the 
westrrmost  division  is  undoubtedly  the  van  of  the  fleet, 
and  the  eastermost  division  is  the  rear.     And  it  is  in 
conformity  to  this  arrangement  and  situation  that  the 
list  of  the  fleet  is  drawn  up.     But  the  ships  mav 
be  on  the  same  east  and  west  line,  close  hauled,  with 
their  head;4  to  the  west,  but  the  wind  blowing  from  tlie 
sou:h-south  west.     They  must  therefore  be  on  the  lar- 
board tack.   Ihe  same  ships,  and  the  same  division,  are 
still,  ill  tact,  the  van  of  the  fleet.    But  suppose  the  ships 
beads  to  be  to  the  eastward,  aud  that  they  are  close 
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hauled,  having  the  wind  from  the  south -sou  th-ea«t  or 
the  north-nort[>east,  the  ships  which  were  the  real  van 
on  both  tacks  in  the  former  situation  are  now,  in  facr, 
the  rear  on  both  tack)$ ;  yet  they  i*etain  the  denomina- 
tion of  the  van  squadron  of  this  (leet,  and  are  under  the 
immediate  direction  of  the  olUcer  of  the  second  rank, 
while  the  other  extremity  is  under  the  direction  of  the 
third  officer.  This  subordination  therefore  is  rather  an 
arRingemcnt  of  rank  and  precedence  than  of  evolution. 
It  is,  however,  considered  as  the  NATURAL  ORDER  to 
which  the  general  signals  must  be  accommodated.  For 
this  reason,  the  vlivision  which  is  denominated  va?i  in 
Uie  list  of  thin  fleet,  is  gencralltf  made  to  lead  the  fleet 
when  in  the  line  of  battle  on  the  starboard  tack,  and  to 
form  the  weathennost  column  in  the  order  of  sail/ ff^'  in 
columns;  and,  in  general,  it  occupies  that  station  from 
which  it  can  most  easily  pass  into  the  place  of  the  lead- 
in|r  division  on, the  starboard  line  of  battle  ahead.  Al- 
though this  is  a  technical  nicety  of  language,  and  may 
fi'cquently  puzzle  a  landsman  in  reading  an  account  of 
saval  operations,  the  reflecting  and  intelligent  reader 
will  see  the  propriety  of  retaining  this  mode  of  concei- 
ving the  subordinate  arrangement  of  a  fleet,  and  will^ 
comprehend  the  employment  of  the  'signals  which  are 
necessary  for  re-establishing  this  arrangement,  or  direct- 
ing tlie  movements  while  auother  arrangement  is  re- 
tained. 

This  b<»*ng  understood,  it  is  easy  to  contrive  vanou» 

irc  ac!.  metljods  of  distinguishing  every  ship  by  the  place  which 
J^^   she  occupies  in  the  fleet,  both  with  respect  to  the  whole 

jiY[.  line,  with  respect  to  the  particular  squadron,  the  parti- 
cular  division  of  that  squadron,  and  the  particular  place 
in  that  division.  This  may  be  done  by  a  c.vnbination 
of  the  position  and  colour  of  the  pendants  and  vanes  of 
each  ship.  Thus  the  colour  of  the  pendants  may  indi- 
cate the  sqnatlron,  their  position  or  mast  on  which  they 
are  hoisted  may  mark  the  division  of  that  squadron, 
and  a  distinguishing  vane  may  mark  the  place  of  the  pri- 
vate ship  in  her  own  division.  The  advantages  attend- 
ing this  method  are  many.  In  a  large  fleet  it  would 
hardly  be  possible  for  the  commander  in  chief  to  find  a 
sufficient  variety  of  single  signals  to  mark  the  ship  to 
which  an  order  is  addressed^  by  hoisting  it  along  witli 
the  signal  appropriated  to  the  intended  movement. 
But  by  this  contrivance  one-third  part  of  these  signals  of 
address  is  stiflicienL  It  also  enables  the  commander  in 
chief  to  order  a  general  change  of  position  by  a  single 
signal,  which  otherwise  would  require  several.  *  Thus, 
suppose  that  the  fore,  main,  aud  raizen  masts,  are  ap- 
propriated (with  the  proper  modifications)  for  exhibit- 
ing the  signals  addressed  to  the  van,  the  centre,  xind  the 
rear  squadrons  of  the  fleet,  and  that  a  red,  a  white,  and 
a  blue  flag,  are  chosen  for  the  distinguishing  flags  of  the 
officers  commanding  these  squadrons ;  then,  if  the  com- 
mander in  chief  shall  hoist  a  red  flag  at  his  mizen  top- 
gallant mast  head,  it  must  direct  the  van  squadron  to 
take  the  position  then  occupied  by  the  rear  squadron, 
the  evolution  necessary  for  accomplishing  this  end  being 
supposed  known  by  the  commander  of  the  squadron, 
who  will  immediately  make  the  necessary  signaUto  the 
squadron  under  his  particular  direction.  In  the  same 
manner,  the  distinguishing  signal  for  the  leading  ship  of 
a  squadron  ()eing  hoisted  along  with  the  signal  of  address 
to  the  whole  fleet,  and  the  signal  for  any  particular  ser- 
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vice,  will  cause  the  three  or  the  nine  leading  ships  to     K^val 
extf utc  that  order,  &c,  &c.  Sij^nMlu, 

All  that  has  been  said  hitherto  may  be  considered  as '  '  »  - 
so  many  preparations  for  the  real  issuing  of  orders  by 
the  commander  in  chief.  The  most  difficult  part  of 
the  language  n  mains,  \iz.  to  invent  a  number  of  sig- 
nals which  shall  correspond  to  that  almost  infinite  va- 
riety of  movements  and  services  which  must  he  per- 
formed, f^ 

Distinctness,  simplicity,  and  propriety,  are  the  three  Essentia! 
essential  qualities  of  all  signals.  A  signal  must  be  some^"*.  *^* 
object  easily  seen,  strongly  marked,  so  that  it  may  be°j.^§-^^* 
readily  iinderstood,  with  little  risk  of  its  being  mistaken  tiuctnesa 
for  another.  W^hen  made  by  flags,  banners,  or  pen- 
dants, they  must  be  of  the  fullest  colours,  aud  strongest 
contrasts.  The  ships  are  frequently  at  a  very  great  di- 
stance, so  that  the  intervening  air  occasions  a  great  de- 
gradation of  colour.  They  are  seen  between  the  eye 
and  a  very  variable  sky,  and  in  this  situation,  especially 
ill  the  morning  or  evening,  or  a  dark  day,  it  is  not  easy 
to  distinguish  one  full  colour  from  another,  all  of  them 
approaching  to  the  appearance  of  a  black.  At  the  di- 
stance of  a  very  few  miles  hardly  any  fiill  colours  cai¥ 
be  distinguished  but  a  scarlet  and  a  blue.  Red,  blue, 
yellow,  and  white,  are  the  colours  which  can  be  distin- 
guished at  greater  distances  than  any  others,  and  are 
therefore  the  only  colours  ad noitted  as  signals.  Even 
these  are  sometimes  distinguished  with  difficulty.  A 
yellow  is  often  confounded  with  a  dirty  white,  and  a 
blue  with  a  red.  All  other  dark  colours  are  found  to- 
tally unfit.  But  as  these  afford  bot  a  small  variety,  we 
must  combine  them  in  one  flag,  by  making  it  striped, 
spotted,  or  chequered,  taking  care  that,  the  opposition 
of  colour  may  be  as  great  as  possible,  and  that  the  pieces 
of  which  the  flags  are  made  up  may  not  be  too  minute. 
Red  must  never  be  striped  nor  spotted  with  blue  \  and 
the  stripes,  spots,  or  chequers,  should  never  be  less  than 
one  third  of  the  breadth  of  the  flag.  PI.  CCCCXCVL 
is  a  selection  by  an  oflicer  of  experience,  as  a  set  very 
easily  recognised,  and  little  liable  to  be  confounded. 
Their  colours  are  represented  by  hatching,  in  the  same 
manner  as  in  heraldry  (see  Heraldry). 

Difference  of  shape,  as  flags,  banners,  or  pendants, 
is  another  distinction  by  which  the  expression  may  be 
varied.  And  in  doing  this,  we  must  recollect,  that  ia 
light  winds  it  may  be  diflScuIt  to  distinguish  a  flag  from 
a  banner,  as  neither  are  fully  displayed  for  want  of  wind 
to  detach  the  fly  from  the  staff. 

And,  lastly,  signals  may  be  varied  by  their  position, 
which  may  he  on  any  lofty  and  well  detached  part  of 
the  masts,  yards,  or  rigging.  ^ 

Simplicity  is  an  eminent  property  in  all  signals.  They  tinpUcity, 
are  addressed  to  persons  not  much  accustomed  to  com- 
binations, and  who  are  probably  much  occupied  by 
other  pressing  duties.  It  were  to  be  wished  that  every 
piece  of  service  could  be  indicated  by  a  single  flag. 
This  is  peculiarly  desirable  with  respect  to  the  signals 
used  in  time  of  battle.  The  rapid  succession  of  events 
on  this  occasion  call  for  a  multitude  of  orders  from  the 
commander  in  chief,  and  his  ship  is  frequently  clad  over 
with  flags  and  pendants,  so  that  it  is  exceedingly  diffi- 
cult for  the  signal  oflicer  of  a  private  ship  to  distinguish 
the  different  groups,  each  of  which  make  a  particular 
signal* 
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Tbese  considerations  are  the  foandation  of  a  certain 
propriety  in  signals,  which  directs  us  to  a  choice  among 
rilarks  which  appear  altogether  arbitrary.  Signals  which 
run  any  risk  of  being  confounded,  on  account  of  some 
resemblance,  or  because  their  position  hinders  us  from 
immediately  perceiving  their  difference,  should  be  ap- 
propriated to  pieces  of  service  which  are  hardly  possible 
to  be  executed,  or  can  hardly  be  wanted,  in  the  same 
situation.  No  bad  consequence  could  easily  result  though 
the  signal  for  coming  to  doser  action  should  resemble  that 
for  unmooring^  because  the  present  siUiationVf  the  ships 
makes  the  last  operation  impossible  or  absurd.  Such 
considerations  direct  us  to  select  for  battle  signals,  those 
which  are  of  easiest  exhibition,  are  the  most  simple,  and 
have  the  least  dependence  on  the  ciroumttance  of  posi- 
tion ^  so  that  their  signification  may  not  be  aflfected  by 
the  damages  sustained  in  the  masts  or  rigging  of  the 
Aag  ship.  Such  signals  as  are  less  easily  seen  at  a 
distance,  should  be  appropriated  to  orders  which  can 
occur  only  in  the  middle  of  the  fleet,  &c.  &c.  Signals 
which  are  made  to  the  admiral  by  private  ships  may  be 
the  same  with  signals  of  command  from  the  flag  ship, 
which  will  considerably  diminish  the  number  of  signals 
perfectly  different  from  each  other. 

With  all  these  attentions  and  precautions  a  system  of 
meaiirsig.  signals  is  at  last  made  up,  fitted  to  the  code  of  sailing 
nail  are  hq^  fighting  instructions.  It  is  accompanied  by  another 
distinctly  ^f^^\\  g^^  fo^  j|,e  duty  of  convoys.  It  must  be  engrossed 
eonreycd,     .^  ^^  ^^^^  .   ^^^  .^^  ^^  ^f^^^  ^£  ^j^^  flag-ship,  who 

is  to  make  the  signals,  and  the  other  is  delivered  to 
e^*ery  private  ship.  In  the  first,  the  evolutions,  move- 
ments, and  other  operations  of  service,  are  set  down  in 
one  column,  and  tlieir  corresponding  signals  in  another. 
The  first  column  is  arranged,  either  alphabetically,  by 
tlie  distinguishing  phrase,  or  systematically,  according 
to  the  arrangement  of  the  sailing  and  fighting  instruc- 
tions. Tlie  officer  whose  doty  it  is  to  make  the  signals 
turns  to  this  column  for  die  order  which  he  is  to  com* 
municate,  and  in  the  other  column  lie  finds  the  appro- 
priated signal. 

In  the  other  book,  which  is  consulted  for  the  inter- 
pretation of  the  signals,  they  are  arranged  in  the  lead- 
ing column,  either  by  the  flags,  or  by  tlic  places  of 
their  exfaibitioiu  The  furst  is  the  best  method,  because 
the  derangement  of  the  flag-ship^s  masts  and  Wgging  in 
time  of  iic^ion  may  occasion  a  change  in  the  place  of  the 

signal. 

The  Ihclique' Navaie  of  the  Chevalier  de  Morogues 
contains  a  very  full  and  elaborate  treatise  on  signals. 
We  recommend  this  work  to  every  sea-oflicer,  as  full  of 
instruction.  The  art  of  signals  has  been  greatly  simplified 
puU^itioa  eroo*  ^^®  public:ition  of  this  work,  but  we  cannot  but 
of  the  Tar-  ascribe  much  of  the  improvements  to  it.  We  believe 
iiqut  Ka-  that  the  author  le  the  inventor  of  that  systematic  man- 
*^*  iier  of  addressing  tlie  order  or  effective  srgjiai  to  the  dif- 

ferent squadrons  and  divisions  of  the  fleet,  by  which  the 
»rt  of  signals  is  made  more  concise,  the  execution  of  or- 
ders is  rendered  more  systematic,  and  the  commanders 
of  private  sliips  are  accustomed  to 00 nsidcr  themselves  as 
parts  of  an  army,  with  a  mutual  dependence  and  con- 
nection. We  ai-e  ready  enoiiwli  to  acknowledge  tl>e  su- 
periority of  the  French  in  manoeuvring,  but  we  affect  to 
consider  this  as  an  ini]UJtation  on  their  courage.  Nothing 
can  be  more  unjust  \  and  dear-bought  experience  should 
Imgere  now  have  taught  us  the  value  of  this  supenority. 
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W^bat  avails  that  courage  which  we  would  willingly  ar-  Jj^r^i 
rogate  to  ourselves,  if  we  cannot  come  to  action  with  Sifaals. 
our  enemy,  or  must  do  it  in  a  situation  in  which  it  is  a1- '  » 
most  impossible  to  succeed,  and  which  needlessly  throws 
away  the  lives  of  our  gallant  crews  P  Yet  this  mast 
happen,  if  our  admirals  do  not  make  evolutions  their 
careful  study,  and  our  captains  do  not  habituate  them- 
selves, from  the  first  hoisting  a  pendant,  to  consider 
their  own  ship  as  connected  with  the  most  remote  ship 
in  the  line.  We  cannot  think  that  this  view  of  their 
situation  would  in  the  least  lessen  the  character  which 
they  have  so  justly  acquired,  of  fighting  their  ship  with 
a  courage  and  firmness  unequalled  by  those  of  any  other 
nation.  And  we  may  add,  that  it  is  only  by  such  a  ra* 
tional  study  of  their  profession,  that  the  gentleman  can 
be  distinguished  from  the  mercenary  comouuider  of  a 
privateer. 

II.  Night  Sigkalb. 

It  is  evident,  that  the  communication  of  orders  by 
night  must  he  more  diflicnit  and  more  imperfect  than  by 
day.  W^e  must,  in  general,  content  ourselves  with 
such  orders  as  are  necessary  for  keeping  the  fleet  toge- 
ther, by  directing  the  more  general  movements  and  evo- 
lutions which  any  change  of  circnmstances  may  render 
necessary.  And  here  the  division  and  subordinate  ar- 
rangement of  the  fleet  is  of  indispensable  necessity,  it  be- 
ing hardly  possible  to  particularise  every  ship  by  a  signal 
of  address,  or  to  see  her  situation.  The  orders  are  there- 
fore addressed  to  the  commanders  of  the  different  divi- 
sions, each  of  whom  is  distingnished  by  his  poop  and 
top-lights,  and  is  in  the  midst  of,  and  not  very  remote 
from,  the  ships  under  his  more  particular  chai^.  Yet 
even  in  this  unfavourable  situation,  it  is  frequently  ne- 
cessary to  order  the  movements  of  particular  sbips« 
Actions  during  the  night  are  not  uncommon.  Pur- 
suits and  rallyings  are  still  ofWner  carried  on  at  this 
time.  The  common  dangers  of  the  sea  are  as  frequent 
and  more  disastroos.  The  system  of  signals  therefore 
is  very  incomplete  till  this  part  be  accomplished. 

Night  signals  roust  be  made  by  gons,  or  by  lights,  or 
by  both  combined.  19 

Gun'sigfuils  wz  susceptible  of  variety  both  in  number  ^^  P** 
and  in  disposition.     The  only  distinct  variation  which '****|VJ|^ 
can  be  made  in  this  disposition,  is  by  means  of  the  time 
elapsed  between  the  discharges.     This  will  easily  admit 
of  three  varieties,  slow,  moderate,  and  quick.-— Half- 
minute  guns  are  as  slow  as  can  easily  be  listened  to  as  ap- 
pertaining to  one  signal.  Quarter* minute  guns  are  -mucb 
better,  and  admit  of  two  very  distinct  subdivisions.  When 
the  gunners,  therefore,  are  well  trained  to  this  service 
(especially  since  the  employment  of  firelocks  for  can- 
non), intervals  of  1 5  or  12  seconds  may  be  taken  for 
slow  firing,  8  or  10  seconds  for  moderate,  and  4  01*  5 
Kcconds  for  quick  firing.  If  these  could  be  redoced  one 
half,  and  made  with  certainty  and  precision,  the  expres- 
sion would  be  incomparably  more   distinct.      A  very 
small  nulViber  of  firings  varied  in  this  way  will  give  a 
considerable  number  of  signals.     Tims  five  guns,  with 
the  variety  of  only  quick  and  moderate,  will  give  20 
very  distingoisliable  signals.     The  same  principle  must 
be  attended  to  here  as  in  the  flag  signals.     The  most 
simple  must  be  appropriated  to  the  most  important  or- 
ders, such  as  occur  in  the  worst  weather,  or  such  as  are 

most 
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most  liable  to  be  mistaken.  Quick  firin((  should  not 
make  p.irt  of  a  signal  to  a.  very  di&taot  shim  l>rcaiide 
tlie  nol?e  of  a  gun  at  a  great  distance  is  a  lengthened 
soimd,  and  two  of  them,  witli  a  very  short  interval,  ar^ 
npi  to  coalesce  into  one  long-continued  sound.  This 
mode  of -varying  gun-signals  by  the  titno  must  therefore 
he  employed  with  great  caution,  and  we  must  l>e  ytry 
certiiiu  of  the  steady  performance  of  the  gunners. 

Note,  that  a  preparatory  signal  or  advertisement  that 
an  effective  signal  is  to  be  made,  is  a  very  neccs!»ary 
circumstance.  It  U  uiual  (at  least  in  bawl  weather) 
to  make  this  by  a  double  discharge,  witb  an  interval  of 
ha  if  a  second,  or  at  most  a  second. 

Gun-signal&  are  seldom  made  alone^  except  in  ordinar 
ry  situations  and  moderate  weather  >  because  accident 
nKiy  derange  them,  and  inattention  may  cause  tliera  to 
escape  uotice,  and,  once  made,  they  are  over,  and  their 
repetition  would  change  their  meaning.  They  are  also 
impiroper  on  an  enemy's  coast,  or  where  an  enemy's 
cruisers  or  fleets  may  be  expected. 
.   .  Signals  by  lights  are  either  made  with  LIGHTS  simply 

bu/  ^^  called,  i.  e.  lanthoros  shown  in  different  parts  of  the 
ship,  or  by  rockets.  Ligbta  may  differ  by  number,  and 
by  posilloo,  and  also  by  figure.  For  the  flag  ship  aU 
ways  carrying  poop  or  top-lights,  or  both,  presents-  an 
object  in  the  darkest  night,  so  that  we' can  tell  whether 
the  additional  lights  are  exhibited  about  the  mainmast, 
the  foremast,  the  mizenmast,  &c.  And  if  the  lights 
shown  from  any  of  these  situations  are  arranged  in  cer- 
tain distinguishable  situations  in  respect  to  each  other, 
the  number  of  signals  may  be  greatly  increased.  Thus 
three  lights  may  be  in  a  vertical  line,  or  in  a  horizontal 
line,  or  in  a  triangle  ^  and  the  point  of  this  triangle  may 
be  up,  or  down,  er  forward,  or  aft,  and  thus  may  liave 
many  signiJBcation's. 

Lights  are  also  exhibited  by  false  fires  or  rockets: 
These  can  be  varied  by  number,  and  by  such  differen- 
ces of  appearance  as  to  make  them  very  distinguisl>ttbie» 
Rockets  may  be  witb  stars,  with  rain  firci  or  simple 
squibs« 
lese  two  ^y  varying  and  combining  (hese,  a  very  great  nunv 
;cies  of  ber  of  signals  may  be  produced,  fully  sufficient  to  direct 
nail  may  every  general  movement  or  evolution,  or  any  ordinary 
and  important  service.  The  Chevalier  de  Morogues 
has  given  a  specimen  of  such  a  system  of  night  signals, 
into  which  he  has  even  introduced  signals  of  address  or 
direction  to  every  ship  of  a  large  fleet  ^  and  has  also  gi- 
ven signals  of  number,  by  which  depths  of  soundings, 
points  of  the  compass,  and  other  things  of  this  kind, 
may  be  expressed  both  easily  and  distinctly.  He  has 
made  the  signals  by  reckets  perfectly,  similar  in  point  of 
number  to  those  bv  lauthoins,  so  that  the  commander 
can  take  either  \  »  choice  which  may  have-  its  use,  be* 
cau^  the  signals  by  rockets  may  cause  the  presence  of 
a  fleet  to  be  more  extensively  known  than  may  be  coo* 
venient. 

The  commander  in  chief  will  inform  the  fleet  by  aig- 
▼atrctnT  ^^^^9  ^^^^  gu^s*  or  perhaps  rockets,  are  not  to  l)e  used 
icerniiig  that  night,  l^iis  signal,  at  the  same  time,  directs  the 
;hi  sif«  fleet  to  close  the  line  or  columns,  tha^  the  light  signals 
^'  may  be  better  observed. 

It  is  indeed  a  general  rule  t^  show  as  few  lights  a^ 
possible^  an4  the  coqHnander  frequently  puts  out  his 
own  poop  and  top-lights,  only  showing  thtrm  from  time 
te  tiii2e,  that  his  ships  may  keepi  around  hiiD. 
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The  signal  lanthoms-on  board  tfie  flag  ship,  and  «     KavrI 
lanthorn  kept  in.  readiness  on  board  of  every  private    SIrgnai?. 
sl)ip«  to  answer  or  acknowledge  signals  from  the  com-         ' 
mander  in  chief,  are  all  kept  in  bas/s^  to  conceal  their 
lights  till  tlie  moment  they  an  fixed  in  their  places,  and 
the  preparatory  or  adVei'tising  signal  has  been  made. 

The  commander  in  chief  sometimes  ovders  by  signal 
every  ship  to  sho^v:  a.liglit  for  »  roimite  or  two,  that  he 
may  judge  of  the  position  of  the^eet  ^  and  the  admiral*s 
signal  RKist  always  be  acknewledgcd  by  those  to  wliom 
it  is  addressed. 

It  is  of  particular  impoi^tanoe  that  tlie  fleet  be  kept 
together.  Therefore  the  leading  ships  of  the  fleet,  on 
either  tack,  are  enjoined  to  acknowledge*  the  signals  of 
the  commander  in  chief  by  »  signal  peed  tar  to  their 
ftlation*  Thus-  the  commandet  in  chief  learns  the  poai- 
tiun  of  the  extremities  of  bis  fleet ^ 

In  framing  a  set  of  night  signals,  groat  attention  must 
be  given  to  their  position,  that  they  be  not  obscured  by 
the  sails.  Tlie  nature  of  the  order  to  be  giveit  ^V4ll  ftth 
quently  determine  this.  Thus,  an  order  for  the  rear 
ships  to  make  more  sail,  will  naturally  direct  us  to 
exhibit  the  signal  at  the  mixen  peek  ;  and  se  of  other 
pieces  of  service.  Lanthoros  exposed  in  groops,  such 
as  triangles,  lozenges,  Sec.  are  commonly  suspended  at 
the  corners  of  large  frames  of  laths,  at  the  distance  of  a 
fathom  at  least  from  each,  other.  Attempts  have  been  . 
made  to  show  lights  of  different  colocirs }  but  the  risk  of 
mistake  or  failure  in  the  composition  at  the  labOTatbry, 
makes  this  rather  hazardous.  Coloured  lanf horns  are 
more  certain  ;  but  when  the  glasses  are  made  of  a* colour 
sufficiently  intense,  the  vivacity  of  the  light  (whichi  at 
no  tine  is  very  great)  is  too  mtieh  diminished.  B^ 
sides,  the  very  distance  changes  the  colour  exceedingly, 
and  unaccountably. 

III.   (ySiCNAJLS  j;ta  Foc^ 

These  can  be  made  only  by  notsea,  such  as  thte-  flaring 
of  cannon  and  muskets,  the  be^tiag  of  drnms  and  ringw 
ing  of  bells,  &c.     Fog  signals,  are  the  most  difficnlt  to 
contrive  of  any,  and  are  susceptible  of  the  least  variety. 
Tlie  commander  in  chief  is  prinoipally*  eoncemed  to 
keep  his  fleet  together  *,  and  unless  something  very  ur^ 
ge&t  requires  it,  he  will  make  no  change  in  his  course 
or  rate  of  sailing.     But  a  shift  of  wind  or  other  causes 
may  make  this  necessary.     Tlie  cimnges  which!  he  will 
order,  it  will  be  prudent  te  regulate  by  some  fixed  rule, 
which  is  in  general  convenient.     Thus,  when  a  fl^et  is 
in  the  order  of  sailing  upon  a  wind,  and  a  fog  comes  on, 
the  fleet  will  hold  on  the  same  course.     If  the  wind 
should  come  a  little  more  on  the  beam,  the  fleet  wilt        ij 
still  keefi  close  to  the-  wind.     Certain  general'  rules  of  By  obscrr-* 
this  kind  being  agreed  on,  no  signals  are  necessary  for  '"§^  ^^' 
keeping  the  fleet  together;  and  the  ships  can  separate  orj.^*^^"®' 
run  foul  of  each  other  only  by  difference  in  their  rate  of  gignalii  dur- 
sailings  or  by  inaccurate  steerage.     To  prevent  this,  the  ing  a  fog 
commandei'  in  chief  fices  a  gun  from  time  to  time,  and  "^^ '"  "**°y 
the  ships  of  the  fleet  judge  of  his  situation  and  distance''"^  "°"*- 
by  tire  sound.     The  commanders  of  divisions  fire  guns, 
with  some  distinction  from  those  of  the  commander  in 
chief.      This    both    informs    the  commander  In  chief 
of  the  position  of  his  squadrons,  and  enables  the  pri- 
vate ships  of  each  division  to  keep  in  the  neighboor« 
hood  of  their  own  flag  ship*     On  board  of  every  private 
ship  the  dram  is  beaten,  or  the  bell  is  chimed,  every 
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Knvfel  quarter  of  an  hour,  according  as  the  ship  Is  on  the  star- 
SignaYi.  board  or  larboaru  tack.  By  such  contrivances,  it  is  ne- 
»  Ver  dimcuU  to  keep  a  fleet  in  very  good  order  when 
sailing  on  a  wind.  The  wind  is  almost  aJways  mode- 
rate, and  the  ships  keep  under  a  very  ea$;y  sail.  It  is 
much'more  difficult  when  going  large,  and  separation 
can  be  prevented  only  by  the  most  unwearied  attention. 
The  greatest  risk  is  the  falling  in  with  strange  «bip« 
steering  another  coarse. 

But  evolutions  and  other  movements  are  frequently 
indispensable.  The  course  must  be  changed  by  tacking 
or  wearing,  and  other  services  most  be  performed.  None, 
however,  are  admitted  but  the  most  probable,  the  most 
24       simple,  and  the  most  necessary, 
flow  they        The  commander  in  chief  first  informs  the  fleet  by  the 
.?^r    preparatory  fog  signal^  that  he  is  about  order  an  evo- 
lution, and  that  he  is  to  direct  it  hy  Jog  signals.    This 
precaution  is  indispensable  to  prevent  mistakes.  Along 
with  this  advertising  signal  he  makes  the  signal  of  the 
movement  inteiidt^d.     This  not  only  calls  the  attention 
of  tht*  fleet,  but  makes  the  ships  prepare  for  the  precise 
execution  of  that  movement.    The  commanders  of  divi- 
sions repeat  the  advertising  signal,  which  informs  their 
ships  of  their  situation,  and  the  private  ships  beat  their 
drums  or  chime  their  bells.     Thus  the  whole  ships  of 
the'fleet  close   a  little,   and  become  a  little  better  ac- 
quainted with  their  mutual  position.     It  is  now  under- 
stood that  a  movement  is  to  be  made  precisely  a  quarter 
of  an  hour  after  the  advertisement.     At  the  expiration 
of  this  time,  the  effective  signal   for  this  movement  is 
made  by  the  commander  in  chief,  and  must  be  instantly 
repeated  by  the  commanders  of  divisions,  and  then  the 
movement  must  be  made  by  each  ship,  according  to  the 
sailing  and  fighting  instructions.     This  must  be  done 
with  the  utmost  attention  and  precision,  because  it  pro- 
duces a  prodigious  change  in  the  relative  position  of  the 
ships  ;  and  even  although  tlie  good  sense  of  the  com- 
mander in  chief  ^ill  select  such  movements  for  accom- 
plishing his  purpose  as  produce  the  smalloKt  alterations, 
and  the  least  risk  of  separation  or  running  foul  of  each 
other  \  it  is  still  extremely  diflicult  to  avoid  these  mis- 
fortunes.    To  prevent  this  as  much  as  possible,  each 
ship  which  has  executed  the  movement,  or  which  has 
come  on  a  course  thwarting  that  of  the  Qeet,  intimates 
this  by  a  signal  properly  adapted,  often  adding  the  sig- 
nal of  the  tack  on  which  it  is  now  standing,  and  even 
its  particular  signal  of  recognizance.  This  is  particular-* 
]y  incumbent  ou  the  flag  ships  and  the  leading  ships  ojf 
each  division. 

After  a  reasonable  interval,  the  commander  in  chief 
will  make    proper  signals  for  bringing  the  fleet  to  a 
knowledge  of  their  reunion  in  this  new  position. 
Improper         '^hl9  must  serve  for  a  general  account  of  the  eirpum- 
to  pabliifa    stances  which  must  be  attended  to  in  framing  a  code  of 
a  pariiculBf  signals.     The  arbitrary  characters  in  which  the  lan- 
account  of  guage  is  written  m^ist  be  left  to  the  sagacity  of  the  gcn- 
Big°*  *•        tlemen  of  the  profession.    It  must  be  observed,  that  the 
stratagems  of  war  make  secrecy  very  necessary.  It  may 
be  of  immense  hazard  if  tlie  enemy  should  understand 
our  signals.     In  time  of  battle  it  might  frequently  frus- 
trate our  attempts  to  destroy  them,  and  at  all  times 
would  enable  them  to  escape,  or  to  throw  us  into  dis- 
order. Every  commander  of  a  squadron,  therefore,  is- 
sues private  signals,  suited  to  his  particular  destination^ 
l^nd  therefore  it  is  necessary  that  our  code  of  signals  be 
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susceptible  of  endless  variations.  This  is  exceedingly 
easy,  without  any  increase  of  their  number.  The  com- 
mander needs  only  intimate  that  such  and  such  a  signal 
is  so  and  so  changed  in  its  meaning  during  his  com- 
mand. 

We  cannot  leave  this  article  without  returning  to  an  SignaUmay 
observation  which  we  made  almost  in  the  beginning,  ^  nade 
viz.  that  the  system  of  signals,  or,  to  speak  more  pro-  ^  j^jj.""*' 
perly,  the  manner  of  framing  this  system,  has  received  |tr«»iloiii  of 
much  improvement  from  the  gentWmen  of  the  French  uumbtJiL 
navy,  and  particularly  from  the  most  ingenious  thought 
of  M.  de  la  Bourdonnais,  of  making  the  signals  the  im-* 
mediate  expressions  of  numbers  only,  which  numbers 
may  be  afterwards  used  to  indicate  any  order  whatever. 
We  shall  present  our  readers  with  a  scheme  or  two  of 
the  manner  in  which  this  may  be  done  for  all  signals, 
both  day,  night,  and  fog.     l*his  alone  maybe  consider- 
ed as  a  system  of  signals,  and  is  equally  applicable  to 
every  kind  of  information  at  a  distance.     Without  de- 
tracting in  the  smallest  degree  from  the  praise  due  to 
M.  de  la  Bourdonnais,  we  must  observe,  that  this  prin- 
ciple  of  notation  is  of  much  older  date.     Bishop  Wil- 
kins,  in  his  Secret  and  Swift  Messenger,  expressly  re- 
commends.it,  and  gives  specimens  of  the  manner  of  ex- 
ecution ;  so  does  Dr  Hooke  in  some  of  his  proposals  to 
the  Royal  Society.    Caspar  Schottus  also  mentions  it  in 
his  Tevhnica  Curiosa;  and  Kircher,  among  others  of  his 
Curious  Projects. 

M.  de  la  Bourdonnais^s  method  is  as  follows : 

lie  chooses  pendants  forhiscfl'ective  signals,  l)ecause  Uonrdoa- 
they  are  the  most  easily  displayed  in  the  proper  order.""'*.*  °*^ 
Several   pendants,  making  part  of  one  signal,  may  be  ,u;      ,m« 
hei<«ted  by  one  hallyard,   being  stopped  on  it  at  the  di- 
stance of  four  or  six  feet  from  each  other.     If  it  be 
found  proper  to  throw  out  another  signal  at  the  same 
time  and  place,  they  are  separated  by  a  red  pendant 
without  a  point.     His  colours  are  chosen  with  judge- 
ment, being  vei^  distinctly  recognised,  and  not  liable 
to  be  confounded  with  the  addressing  signals  appropri- 
ated to  the  diflerent  ships  of  the  fleet.     The^  ate, 

For  N°  I.  Red.    For  N<*  6.  Red,  with  blue  tail. 


»7 
M.  de  la 


2.  W^hite. 

3.  Blue. 

4.  Yellow. 

5.  Red;  with 
white  tail. 


7.  White,  with  blue  tail. 

8.  White,  with  red  tail. 

9.  Blue,  with  yellow  tail. 
10.  Yellow,  with  blue  tail. 


Three  sets  of  such  pendants  will  express  every  number 
4inder  a  thousand,  by  hoistiog  one  above  the  other,  and 
reckoning  the  uppermost  hundreds,  the  next  below  it 
tens,  and  the  lowest  units.  Thus  the  number  643  wili 
be  expressed  by  a  pendant  red  with  blue  tail,  a  yellow 
pendant  below  it,  and  a  blue  one  below  the  last. 

This  method  has  great  advantages.  The  signals  may 
be  hoisted  in  any  place  where  best  seen,  and  therefore 
the  signification  is  not  affected  'by  the  derangement  of 
.  tlie^  flag'ship^s  masts  and  rigging.  And  by  appiopriat- 
ing  the  smaller  numbers  to  the  battle  signals,  they  are 
more  simple,  requiring  fewer  pendants.  ^^ 

As  this  method  requires  a  particular  set  of  colours,  mi^ht  be 
it  has  its  inconveniences.      An  admiral  is  often  obliged  read* red 
to  shift  his  flag,  even  in  time  of  action.     He  cannot '^j"*^^'*"' 
easily  take  the  colours  along  with  him.     It  is  therefore  j^j^-j^^^ 
better  to  make  use  of  such  colours  as  every  private  shipcoiuur&i 
is  provided  with.     One^tt  of  li  will  do,  with  the  ad- 
dition 
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9avat  ^Uioo  of  three, ,  at  most  of  four  pendaMts,  of  sing^kir 
Signalf.  make,  to  mark  lOO,  200,  300,  400.  Two  of  these 
flags,  one  above  the  other^  will  express  any  nopuber  un* 
der  100,  by  using  the  nth  as  a  substitute  for  any  flag 
that  should  be  repeated.  Thus  the  nth  flag,  along 
^ith  the  flag  for  eight  or  for  six,  will  express  the  num- 
ber 88  or  66j  &c*  Thus  we  are  able  to  express  every 
number  below  500,  and  this  is  sufficient  for  a  very  large 
code  of  signals* 

And  in  order  to  dimmish  as  much  as  possible  the 
imrober  of  these  compound  signals,  it  will  be  proper 
that  a  number  of  single  flag  signals  be  preserved,  and 
even  varied  by  circumstances  of  position,  for  orders 
which  are  of  very  frequent  occurrence,  and  which  can 
hardly  occur  in  situations  where  any  obfltmetioos  are 
occasioned  by  loss  of  mastS|  &C.  And  farther,  to 
avoid  all  chance  of  mistake,  a  particular  signal  can  be 
added,  intimating  that  the  signals  now  exhibited  are 
Dumemry  signals  ^  org  which  is  still  better,  all  signals 
may  be  considered  as  namerary  signals ;  and  those  which 
we  have  jo^t  now  called  single  JUfg  signals  may  be  set 
down  opposite  to,  or  as  expressiug,  the  largest  numbers 
of  the  code* 

This  method  requires  the  signal  of  advertisement,  the 
annulling  signal,  the  signal  of  address  to  the  particular 
ship  or  division,  the  signal  of  acknowledgment,  the  sig* 
nal  of  indistinctness,  of  distress,  of  danger,  and  oOe  or 
two  more  which,  in  every  miethod  must  be  employed* 

Arlothor  method  of  expressing  Dunibers  with  fewer 
colours  is  as  follows :  Let  the  flags  be  A,  B,  C,  D,  £^ 
F,  and  anange  them  as  follows: 


«9 
Aaother 

method  of 

espreniAg 

aaniben  hj 

fewer  eo- 

loart. 


A 

B 

c 

D 

£ 

F 

I 

a 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

»j 

16 

17 

18 

«9 

20 

21 

22 

23 

24 

25 

26 

»7. 

28 

29 

30 

3' 

32 

33 

34 

35 

3<S 

37 

38 

39 

40 

41 

4» 

30 

wbick  may 
be  alio  im- 
proved. 


A 
B 
C 
D 
£ 


Tl^e  number  expressed  by  any  pair  of  flags  is  found  in 

the  intersection  of  the  horizontal  and  perpendicular  co« 

Idmns.     Thus  the  flag  1),  hoisted  alonsr  with  and  above 

the  flag  F,  expresses  the  number  40,  &c.     In  order  to 

express  a  greater  number  (but  not  exceeding  84)  sup« 

C 
poSe  7j,  heist  the  flag  -p^  which  expresses  33,  or  75 

WaAtincr  42,  and  above  them  a  flag  of  signal  G,   which 
alone  expresses  42. 

This  method  may  be  still  farther  improved  by  ar* 
ranging  the  flags  thus : 
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B 
C 
D 
E 
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In  thiB  last  method  the  signification  of  the  signd  is  to* 

tally   independent  of  tli^   position  of  the  flage.     In 

wlmtever  parts  of  the  ship  the  flags  D  and  £  are  seen, 
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they  expren  the  nwiiqher  ^4  Thii  waoU  liit  battle 
signals. 

Another  method  still  may  be  taken.  Flags  boieted 
anywhere  on  the  foremast  may  be  accoonted  units,  those 
on  the  mainmast  tens,  and  those  on  the  mizenmast  hun- 
dreds. Thos  numeral  signals  may  be  made  by  a  ^ip 
dismasted,  or  having  only  poles  in  their  place. 

Many  other  ways  may  be  contrived  for  expressing 
numbers  by  colours,  and  there  is  greait  room  for  ex- 
ercising the  judgment  of  the  contriver.  For  it  must 
always  be  remembered,  that  these  signals  mu^t  be  ac- 
companied with  a  signal  by  which  it  is  addressed  to 
some  particular  ship  or  division  of  the  fleet,  and  it  may 
be  diflicult  to^  connect  the  one  with  the  other,  which  is 
perhaps  shown  in  another  place,  and  along  Ivitb  other 
executive  signals. 

One  great  advantage  of  these  numeral  signals  is,  that 
they  may  be  changed  in  their  signification  tit  pleasure. 
Thus,  in  the  first  method,  it  can  be  settled,  that  on 
Sundays  the  colours  A,  B,  C,  D,  &e.  express  the  cy- 
phers I,  2,  3,  4,  &c«  but  that  on  Mondays  they  ex- 
prcRs  the  cyphers  o^  I,  2,  3,  &c.  and  on  luesdays  the 
cyphers  9,  o,  I,  2,  &c.;  and  so  on  through  all  the  days 
of  the  week.  This  mean  of  sect*ecy  is  mentioned  by 
Dr  Hooke  for  (he  coast  and  alarm  signals,  where,  by 
the  by,  he  shews  a  method  for  conveying  intelligence 
over  land  very  similar  to  what  is  now  practised  by  the 
French  With  their  telegraph* 

It  U  equally  easy  to  express  numbers  by  night  sig- 
nals. Thus  M.  de  la  fiourdonnais  proposes  that  tme 
discharge  of  a  great  gbn  shall  express  7,  and  that  i,  2, 
3,  4,  5,  6,  shall  be  expressed  by  lights.  Therefore  to 
express  24,  we  must  fire  three  guns,  and  show  three 
lights.  This  is  the  most  perfect  of  all  forms  of  night 
and  fog  signals.  For  both  the  manner  of  firing  guns 
and  of  exhibiting  lights  may  be  varied  to  a  sufficient 
extent  with  very  few  guns  or  lights,  and  with  great 
distinctness. 

Thus,  for  guns.  Let  F  mark  the  firing  of  a  single 
pun  at  moderate  intervals,  and^y  a  double  gun,  that 
is,  two  discharged  at  the  interval  of  a  seconds  We  may 
expfess  nuhibers  thus : 

F. 

F,  F. 
F,  F,  F. 
F.  F,  F,  t. 

F,F,/7. 

F, //;  F,  F. 

F,//.  F,//. 

// 
100,  &c.  //,//;  or^//. 

It  might  be  done  with  fewer  guns  if  the  //  tfr^re  ad- 
mitted as  the  first  firing.  But  it  seems  better  to  beglii 
always  with  the  single  gbrt,  and  thus  the  double  gun 
beginning  a  signal  disttngiiishes  the  tens,  &c. 

In  like  manner,  a  small  number  of  lights  will  admit 
df  a  great  ^a^iety  of  very  distinct  positions,  which  inay 
serve  for  all  signals  to  shipit  not  Veiy  remote  fh)m  (he 
commander  iti  thief.  For  orders  to  be  nndersfood  at 
a  very  great  distance,  it  will  be  proper  to  appropfiafo 
Ibe  numbers  whith  are  indicated  hj  signals  made  with 

Y  y  rocketsi' 
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Si<;^nttture. 


*34. 
Concluding 

rwnarki. 


MaTftf  rockets.  These  can  be  yaried  in  nnmber  wnA  kind  to  a 
Signal!  sufBcient  extent,  so  as  to  be  very  easily  distingaisbed 
and  understood.  It  is  sufficient  to  have  shown  how  the 
whole,  or  nearly  the  whole,  notation  of  signals  may  be 
limited  to  the  expression  of  numbers. 

We  have  taken  little  notice  of  the  signals  made  by 
private  ships  to  the  commander  in  chief.  This  is  a  very 
easy  business,  because  there  is  little  risk  of  confound* 
ing  them  with  other  signals.-  Nor  have  we  spoken  of 
signals  from  the  flag  ships  whose  ultimate  interpretation 
is  number,  as  when  ships  are  directed  to  change  their 
course  so  many  points.  Those  also  are  easily  contri- 
ved in  any  of  the  methods  already  described  :  also  when 
a  private  ship  wishes  to  inform  the  commander  in  chief 
that  soundings  are  found  at  so  many  fathoms.  In  like 
manner,  by  numbering  the  points  of  the  compass,  the 
admiral  can  direct  to  chace  to  any  one  of  them,  or  may 
be  informed  of  strange  ships  bsing  seen  in  any  quarter, 
and  what  is  their  number. 

Signals  by  tlte  Drum^  made  use  of,  in  the  exercise 
of  the  army,  instead  of  the  word  of  command,  viz. 


r  > 


Signals, 
A  short  rolL 
AJlamy 


To 


arms. 


Operations. 

To  caution. 

To  perform  any  distinct  thing. 

To  form  the  Hue  or  battalion. 
7  To  advance,  except  when  in- 
^     tended  for  a  salute. 

To  advance  quick. 

To  march  and  charge. 

To  retreat. 

To  halt. 

To  perform  the  flank  firing. 

To  open  the  battalion. 

To  form  the  column. 

To  double  divisions. 

To  form  the  square. 

rrr  J'  JL    7  To  reduce  the  square  to  the 

l/ie  srenadter  marcn^   >         ,  ^ 

o  '  3      column. 

Tfie  preparative^  To  make  ready  and  fire. 

The  gefieraly         -  To  cease  firing. 

Two  long  roUs^       -  To  bring  or  lodge  the  colours. 

SIGNATURE,  a  sign  or  mark  impressed  upon  any 
thing,  whether  by  nature  or  art.  Such  is  the  general 
signification  of  the  word  ^  but  in  the  plural  number  it 
has  been  used,  in  a  particular  sense,  to  denote  those  ex- 
ternal marks  by  which  physiognomists  and  other  dabblers 
in  the  occult  sciences  pretend  to  discover  the  nature  and 
internal  qualities  of  every  thing  on  which  they  are  found. 


The  march^ 

The  quick  march^ 
The  point  of  war y 
The  retreat^ 
Drum  ceasingj 
Two  short  rollsy 
The  dragoon  march, 
Tiie  grenadier  march, 
TJie  troop, 
The  long  roll, 


by  fire  or  menstma,  denoted  its  connection  with  some  JSign&iiire 
sidereal  or  celestial  archetype.    Of  the  doctrine  of  sig- '     "| 
initnres,  as  it  relates  merely  to  the  therapeutic  nses  of    8n«ia.  ^ 
plants  and  minerals,  traces  are  to  be  found  in  the  works         * 
of  some  t>f  the  greatest  authors  of  antiquity ;  but  the 
celestial  signatures,  we  believe,  were  discovered  only  by 
the  moonlight  of  the  monkish  ages.  Pliny  informs  us  *f  •  HtttXat 
that  the  marble  called  ophites,  from  its  being  spotted  Kl>.  34. 
like  a  serpent,  was  discovered  by  those  spots  to  be  a  so- 
iVereign  remedy  for  the  bite  of  that  anima^^  and  that 
the  colour  of  the  heematites  or  blood-stone  intimated  that 
it  was  fit  to  be  employed  to  stop  an  hemorrhagy  \  but 
we  do  not  recollect  his  attributing  the  virtues  of  these 
minerals  to  a  sidereal  or  celestial  influence. 

Signature,  a  signing  of  a  person^s  name  at  the  bot- 
tom of  an  act  or  deed  written  by  his  own  hand. 

Signature,  in  Printing,  is  a  letter  put  at  the  bot- 
tom of  the  first  page  at  least,  in  each  sheet,  as  a  direc- 
tion to  the  binder  in  folding,  gathering,  and  collating 
them.  The  signatures  consist  of  the  capital  letters  of 
the  alphabet,  which  change  in  every  sheet  \  if  there  be 
more  sheets  than  letters  in  the  alphabet,  to  the  capital 
letter  is  added  a  small  one  of  the  same  sort,  as  A  a,  Bb; 
which  are  repeated  as  often  as  necessary.  In  large  vo- 
lumes  it  is  easy  to  distinguish  the  number  of  alphabets, 
after  the  first  three  or  four,  by  placing  a  figure  before 
the  signature,  as  5  B,  6  B,  &c. 

SIGNET,  one  of  the  king^s  seals,  made  use  of  in 
Sealing  his  private  letters,  and  all  grants  that  pass  by 
bill  signed  under  his  majesty's  band  :  it  is  always  in  the 
custody  of  the  secretaries  of  state. 

Signet,  in  Scots  Law,     See  Law,  Part  III.  $17. 

SILENE,  Catchflt,  or  Viscous  Campion,  a  genus 
of  plants  belonging  to  the  class  decandria,  and  order 
trigynia  ;  and  in  the  natural  system  arranged  under  the 
22cl  order,  Caryophyllece,     See  BoTANT  Index, 

SILESIA,  a  duch^  of  Germany,  bounded  on  the 
east  by  Poland  'y  on  the  west,  by  Bohemia  and  Lower 
Lueatia  ^  on  the  South,  by  a  chain  of  mountains, 
and  a  thicket  of  considerable  extent  which  separates  it 
from  Hungary  >  and  to  the  north,  by  the  marquisate  of 
Brandenburg  and  Poland.  From  north-west  to  soutb- 
east  it  is  about  274  miles,  and  about  loO  where  broad* 
est :  but  it  is  much  contracted  at  both  ends.  Upon  the 
frontiers  of  this  country,  to  the  west  and  south,  are  ve- 
ry high  mountainfi,  and  some  likewise  in  other  parts  of 
it.  One  of  the  ridges  upon  the  frontiers  is  styled  the 
Riph^an  Mountains,  another  \\i^  Moravian,  another  the 
Bohemian,^nd  another  the  Hungarian,  Crapack,  or  Car- 


According  to  Lavater,  every  corporeal  object  is  charac-    pathian.  A  branch  of  the  Bohemian  is  called  the  Giani 


terised  by  signatures  peculiar  to  itself. 

The  doctrine  of  signatures,  like  alchemy  and  astrolo- 
gy, was  very  prevalent  during  the  15th  and  i6th  cen- 
turies y  and  was  considered  as  one  o*  the  occult  sciences 
which  conferred  no  small  degree  of  honour  on  their  re- 
spective professors.  Some  of  these  philosophers,  as  they 
thought  fit  to  style  themselves,  maintained  that  plants, 
minerals,  and  animals,  but  particularly  plants,  had  sig- 
natures impressed  on  them  by  the  baud  of  nature,  indi- 
cating to  the  adept  the  t/ierupeutic  uses  to  which  they 
might  be  applied.  Others,  such  as  the  mystic  theoso- 
pbists  and  chemists  of  that  day,  proceeded  much  farther 
in  absurdity,  maintaining  that  every  substance  in  nature 
had  either  external  signatures  immediately  discernible, 
or  internal  signatures,  which,  when  brought  into  view 


Mountains,  The  winter  on  these  hilly  tracts  is  more 
severe,  sets  in  sooner,  and  lasts  longer  than  in  the  lovr 
lands.  The  inhabitants  use  a  kind  of  skates  when  the 
snow  is  deep,  as  they  do  in  Carniola.  Little  or  no 
grain  is  raised  in  the  mountains  and  some  sandy  tracts  ; 
but  the  rest  of  the  country  is  abundantly  fruitful,  not 
only  in  grain,  bnt  fruits,  roots,  pasture,  flas,  hops,  mad- 
der, tobacco,  and  hemp,  yielding  also  some  wine,  with 
considerable  quantities  of  silk  and  honey.  In  manj 
places  are  great  woods  of  pines,  fir,  beech,  larch,  and 
other  trees,  affording  tar,  pitch,  rosin,  turpentine,  lamp- 
black, and  timber  for  all  uses.  In  this  country  also  is 
found  marble  of  several  sorts,  some  precious  stones,  lime- 
stone, millstone,  pitcoal,  turf,  vitriol,  some  silver  ore^ 
copper,  lead,  iron,  and  mineral  spnngs.     Great  nnm- 
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SUvsia.  ^fs  of  black  catUe  and  borees  are  brought  bitber  from 
Poland  and  Hungary  for  sale,  those  bred  in  the  coun-> 
toy  not  being  sufficient  j  but  of  sheep,  goats,  game,  and 
venison,  they  have  great  plenty.  As  for  wild  beast% 
here  are  lynxes,  foxes,  weasels,  otters,  and  beavers.  The 
rivers,  lakes,  and  ponds,  yield  fish  of  several  sorts,  parti- 
cularly sturgeons  several  ells  in  length,  and  salmon.  Be- 
sides a  number  of  smaller  streams  to  water  this  country, 
there  is  the  Oder,  which  traverses  it  olmost  from  one 
end  to  the  other  5  and  the  Vistula,  which  after  a  pretty 
long  course  through  it  enters  Poland.  The  inhabitants 
are  a  mixture  of  Germans,  Poles,  and  Moravians.  The 
language  generally  spoken  is  German  )  but  in  some  pla- 
ces the  vulgar  tongue  is  a  dialect  of  the  Sclavonic.  The 
states  consist  of  the  princes  and  dukes,  and  those  called 
statC'iordsy  with  the  nobility,  who  are  immediately  sub- 
ject to  the  sovereign,  and  the  representatives  of  the  chief 
cities^  hut  since  the  country  fell  under  the  dominion  of 
the  king  of  Prussia,  no  diets  have  been  held.  The 
king,  however,  when  he  took  possession  of  the  country, 
confirmed  all  the  other  privileges  of  the  inhabitants* 
With  respect  to  religion,  not  only  Protestants,  but  Pa- 
pists, Jews,  and  Greeks,  enjoy  full  liberty  of  con- 
science. The  greatest  part  of  Silesia  lies  in  the  diocese 
of  fireslaw,  but  some  part  of  it  in  the  Polish  dioceses  of 
Posen  and  Cracow.  The  bishop  of  Breslaw  stands  im- 
mediately under  the  pope  with  regard  to  spirituals ;  but 
all  ecclesiastical  benefices,  not  excepting  the  see  of  Bre- 
slaw, are  in  the  king's  gift.  Besides  Latin  schools,  coU 
leges,  and  seminaries,  at  Breslaw  is  an  university,  and 
at  Lignitz  an  academy  for  martial  exercises.  The  prin- 
cipal manufactures  here  are  woollens,  linens,  and  cot- 
tons of  several  sorts,  with  hats,  glass-ware,  gunpowder, 
and  iron  manufactures.  Of  these  there  is  a  considerable 
exportation.  Accounts  are  generally  kept  in  rix-dollars, 
silver  groschens,  and  ducats.  With  respect  to  its  revo- 
lutions and  present  government,  it  was  long  a  part  of  the 
kiagdora  of  Poland  j  afterwards  it  had  several  dukes  and 
petty  princes  for  its  sovereigns,  who  by  degrees  became 
^object  to  the  kings  of  Bohemia,  until  at  last  King 
QiarlesIV.  incorporated  the  ^hole  duchy  with  Bohe- 
mia; and  thus  it  continued  in  the  possession  of  the  house 
of  Austria,  until  the  king  of  Prussia  in  1742,  taking  ad- 
vantage of  the  troubles  that  ensued  upon  the  death  of 
the  emperor  Charles  VI.  and  pretending  a  kind  of  claim, 
wrested  a  great  part  of  it,  together  with  the  county  of 
Glatz,  from  his  daughter  and  heiress  Maria  Theresa, 
the  late  empress  dowager ;  so  that  now  only  a  small 
part  of  it  is  possessed  by  the  house  of  Austria,  and  con- 
nected with  the  empire,  the  rest  being  governed  by 
the  king  of  Prussia,  without  acknowledging  any  sort  of 
dependence  on  the  crown  of  Bohemia  or  the  empire. 
For  the  administration  of  justice  in  all  civil,  crimi- 
nal, and  feudal  cases,  and  such  as  relate  to  the  reve- 
nue, the  king  of  Prussia  has  established  three  supreme 
judicatories,  to  which  an  appeal  lies  from  all  the  infe- 
rior ones,  and  from  which,  when  the  sum  exceeds  500 
rix-dollars,  causes  may  be  moved  to  Berlin.  .The 
Lutheran  churches  and  schools  are  under  the  inspec- 
tion of  the  upper  consistories,  aud^ those  of  the  Pa^ 
plsts  under  that  of  the  bishop^s  court  at  Breslaw ;  but 
from  both  an  appeal  lies  to  the  tribunal  at  Berlin. 
As  to  the  revenue,  the  excise  here  is  levied  only  i^ 
the  walled  towns,  being  on  the  same  footing  as  in  the 
jiur4|uisate  of  fixandtnburg>  hut  in  .the  rest  of  the  coun- 


try tlie  contributions  are  fixed,  and  the  same  both  la 
peace  and  war.  The  several  branches  of  the  revenue 
i^re  under  the  management  of  the  war  and  domain  of- 
fices of  Breslaw  and  Glogau.  The  whole  revenue  ari- 
sing to  the  king  of  Prussia  fi-om  Silesia  and  the  county 
of  Glatz  amounts  to  about  13^  millions  of  florins  per 
annum. 

Silesia  is  divided  into  Upper  and  Lower,  and  each  of 
these  again  into  principalities  and  lordships;  of  some  of 
which  both  the  property  and  jurisdiction  belong  imme- 
diately to  the  sovereign,  but  of  others  to  his  subjects  and 
vassals.  Silesia  is  the  most  industrious  province  in  the 
Prussian  dominions,  and  the  seat  of  the  principal  manu- 
factures. Its  exports  in  1804  amounted  to  21  millions 
of  florins.  It  is  rich  in  mines,  and  furnishes  annually 
405,000  centners  of  iron.  Its  population  in  181 8. 
amounted  to  29017,058,  and  has  doubled  itself  since  the 
year  I74^*  ^'^  short,  Silesia  may  now  be  considered 
as  the  most  valuable  province  belonging  to  the  Prussian 
monarchy. 

SILESIAN  EARTH,  in  the  Materia  Medtca^  a  fine 
astringent  bole.  It  is  very  heavy,  of  a  firm  compact 
texture,  and  in  colour  of  a  brownish  yellow.  It  breaks 
easily  between  the  fingers,  and  does  not  stain  the  hands  j 
is  naturally  of  a  smooth  surface,  is  readily  diffusible  in 
water,  and  melts  freely  into  a  butter-like  substance  in 
the  mouth.  It  leaves  no  grittiness  between  the  teeth, 
and  does  not  ferment  with  acids.  It  is  found  in  th& 
perpendicular  fissures  of  rocks  nbar  the  gold  mines  in 
Hungary. 

.  SILICEBNIUM,  among  the  Komans,  was  a  feast 
of  a  private  nature,  provided  for  the  dead  some  time  af- 
ter the  funeral.  It  consisted  of  beans,  lettuces,  bread, 
eggs,  &c.  These  were  laid  upon  the  tomb,  and  they 
foolishly  believed  that  the  dead  would  come  out  for  the 
repast.  What  was  left  was  generally  burnt  on  the 
stone.  The  word  siiicernium  is  derived  from  siUx  and 
€(znay  i.  e.  "a  supper  upon  a  stone.**  Eating  what  had 
thus  been  provided  for  the  dead,  was  esteemed  a  mark  of 
the  most  miserable  poverty.  A  similar  entertainment 
was  made  by  the  Greeks  at  the  tombs  of  the  deceased  \ 
but  it  was  usual  among  them  to  treat  the  ghosts  with 
the  fragments  from  the  feast  of  the  living.  See  FuN£* 
RAL  and  Infer i£. 

SILEX.     See  Flint. 

SILICEOUS  earths.  See  Silica,  Chemistry 
Index, 

SILIUS  iTi^Licvs,  Caius,  an  ancient  Roman  poet, 
and  author  of  an  epic  poem  in  17  books,  which  con- 
tain9  an  history  of  the  second  Punic  war,  so  famous  for 
having  decided  the  empire  of  the  world  in  fiivour  of  the 
Komans.  He  was  born  in  the  reign  of  Tiberius,  and 
is  supposed  to  have  derived  the  name  o{  Itaiicus  from 
the  place  of  his  birth  ^  but  whether  he  was  born  at  Ita- 
lica  in  Spain,  or  at  Corfinium  in  It^ly,  which,  accord- 
ing to  Strabo,  had  the  name  of  ItaUca  given  it  during 
the  Social  war,  is  a  point  which  cannot  be  known : 
though,  if  his  birth  had  happened  at  either  of  these 
places,  the  grammarians  would  tell  us,  that  he  should  have 
^en  called  Jta/icensis,  and  not  Italicus,  When  he  came 
to  Rome,  he  applied  himself  to  the  bar  j  and,  by  a  close 
imitation  of  Cicero,  succeeded  so  well,  that  he  became 
ft  tselebrated  ftdvocate  and  most  accomplished  orator. 
His  merit  and  character  recommended  him  to  the  bigh« 
.est  offices  in  the  republic,  .even  to  the  consulship,  of 
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which  he  wbs  posscsfled  when  Nero  iiei.  He  is  said  to 
have  iieefi  aiding  and  assisting  is  accusing  persons  of 
high  rank  and  fortune,  whom  that  wicked  emperor  had 
devoted  to  destruction  :  bnt  be  retrieved  his  character 
afterwards  by  a  long  and  uniform  course  of  virtuous  be« 
baviour.  Vespasian  sent  him  as  proconsu!  into  Asia, 
where  he  behaved  with  clean  hands  and  onblemisbed  re- 
pntation.  Ader  baving  thus  spent  the  best  part  of  bis 
Jffe  in  the  service  of  his  country,  he  bade  adieu  to  pub- 
Mc  afTalrs,  resolving  to  consecrate  the  remainder  to  po- 
lite retirement  and  the  muses.  He  had  several  fine  villas 
in  the  country :  one  at  Tusculum",  celebrated  for  having 
been  Cicero^s  j  and  a  farm  near  Naples,  said  to  have 
been  VirgiPs,  at  which  was  his  tomb,  which  Silius  often 
visited.  Thus  Martial  compliments  bim  on  both  these 
accounts  : 

Si/ius  hasc  magni  celehrat  tnonumenta  MoFoniSf 
Jugeru  facundi  qui  Ciccroms  habet, 

Hcercdem  Domtnumque  sui  tumulique  lari^qtie 
Non  alt'um  mallet  nee  Mara  nee  Cioem, 

£pigr.  49.  lib.  xi. 

Of  Tully's  seat  my  Silios  is  possessM, 
And  his  the  tomb  where  VirgiPs  asiies  resL 
Could  tho^  g'^at  shades  return  to  choose  their  heir. 
The  present  owner  they  would  both  prefer. 

In  these  retirements  be  applied  himself  to  poetry :  led 
not  80  much  by  any  great  force  of  genius,  which  would 
certainly  not  have  suffered  him  to  stay  till  life  was  in 
the  wane  and  his  imagination  growing  cold*  fts  by  his 
czcef  ding  great  love  of  Virgil,  to  whose  memory  he 
paid  the  highest  veneration.  He  has  imitated  him  in 
bis  poem  \  and  though  he  falls  infinitely  short  of  him, 
yet  he  has  discovered  a  great  and  universal  genius,  ivbici^ 
would  have  enabled  him  to  succeed  in  some  degree  in 
whatever  he  undertook. 

Having  been  for  some  time  afflicted  with  an  impost- 
hume,  which  was  deemed  incurable,  he  grew  weary  of 
life,  to  which,  in  the  language  of  Pliny,  he  put  an  end 
with  determined  courage. 

There  have  been  many  editions  of  Silius  Italicua^  A 
neat  and  correct  one  was  published  at  Leipsicin  1696, 
in  8vo,  with  short  and  useful  notes  by  Cellarius :  but  the 
best  is  that  cum  notis  integris  variorum  et  Amgldi  DrO" 
ketibftrch.     Traject.  ad  Rhen.  1 71 7,  in  4(0. 

iyILK,  a  very  soft,  fine,  bright  thread,  the  work  of 
an  insect  called  bombyi^  or  the  silk  worm, 
t    As  the  silk  worm  is  a  native  of  China,  the  culture  of 
cilk  in  ancient  times  was  entirely  confined  to  that  coun- 
try.    We  are  told,  that  the  empresses,  surroqndtU  by 
their  women,  spent  their  leisure  hours  in  hatching  and 
rearing  silk  worms,  and  in  weaving  tissues  and  silk  veiln, 
Tliat  this  example  was  soon  imitated  by  persons  of  a)l 
ranks,  we  have  reason  to  conclude }  for  we  are  informed 
that  the  Chinese,  who  were  formerly  clothed  in  skins, 
in  a  short  time  after  were  dressed  in  vestments  of  sillf . 
Till  the  reign  of  Justinian,  the  silkworm  was  unknown 
beyond  the  territories  of  China,  but  silk  was  introduced 
into  Persia  long  before  that  period*   After  the  conquest 
of  the  Pei-sian  empire  by  Alexander  the  Ore^t,  this  va- 
.  }        luable  commodity  was  brought  into  Greece,  and  thence 
'  tbeMicilfnti®®"'*^®^  ^®  Rome.     The  first  of  the  Roman  writers 
conceramg  extant  by  wboip  silk  is  mentioned,  are  Virgil  and  Ho- 
tkie  aatace  race  \    but  it  is  probabhs  th^t  neither  of  them  knew 
«rsak.        fppin  yf^x  country  it  was  bbtainedi   nor  Lofv  it  was 
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prodoeed.  By  some  of  the  ciicicnts  it  wee  wippaccJ  ip  SBIL 
be  a  fine  down  adhering  to  the  leaves  of  certain  trees  or  <  ^  wJ 
flowers.  Others  imagined  it  to  be  a  delicate  species  of 
wool  or  cotton ;  ami  even  those  wlio  had  learned  tfia| 
it  was  the  work  of  an  insect,  sbow  by  their  descripttoi|i 
that  they  had  bo  distinct  idea  of  the  manner  in  which  it 
was  formed.  Among  the  Romans,  silk  was  deemed  a 
dress  too  expensive  and  too  delicate  for  men,  and  was 
appropnated  wholly  to  women  of  eminent  rank  and  opu- 
lence. Elagabulus  is  said  to  have  been  the  first  man 
among  the  Romans  who  wore  a  garmf*nt  of  fine  silk  : 
Anrelian  complained  tbat  a  pound  of  silk  was  sold  ■$ 
Rome  for  1 2  ounces  of  gold  ,  and  it  is  said  he  refused 
to  give  his  wife  permissioa  to  wear  it  on  account  of 
its  exorbitant  price.  ^ 

For  several  centuries  the  Persians  supplied  the  Roman  Bro^bi 
empire  with  the  silks  of  China.  Caravans  traversed  the  ^rom  Chlaa 
whole  latitude  of  Asia,  in  243  days,  from  the  Chinese  **7  ^'^^f^ 
ocean  to  the  sea-coast  of  Syria,  carrying  this  commodity.  ||g^  efjn. 
Sometimes  it  was  conveyed  to  the  ports  of  Gozerat  and  tuua^ 
Malabar,  and  thence  transported  by  sea  to  the  Persiaa 
gulf.     The  Persians,  with  the  usual  rapacity  of  mftnn,  j^^^^  ^^^ 
polists,  raised  the  price  of  silk  to  such  an  exoi  bitant  j] 
height,  that  Justinian  eager  not  only  to  obtain  a  full<» 
and  certain  supply  of  a  commodity  which  was  become 
of  indispensable  use,  but  solicitous  to  deliver  the  com- 
merce of  his  subjects  from  the  exactions  of  his  enemies, 
endeavoured,  by  means  of  his  ally,  the  Christian  mo- 
narch of  Abyssinia,  to  wrest  some  portion  of  the  silK 
trade  from  the  Persians.   In  this  attempt  he  failed  j  but 
when  he  least  expected  it,  he,  by  an  unforeseen  event^ 
attained,  in  some  measure,  the  object  which  he  had  ia 
view.     Two  Persian  monks  baling  been  employed  as  Silk 
miiisionaries  in  sotpe  of  the  Christian  churches,  which  hitn^ 
were  established  (as  we  arc  informed  byCosmas)  iudif-j"*^*"^ 
ferent  parts  of  India,  had  penetrated  into  the  country  of^ 
the  Seres,  or  China.     There  they  observed  the  labours 
of  the  silk  worm,  and  became  acquainted  with  aU  thm 
arts  of  man  in  working  up  its  productions  into  such  % 
variety  of  elegant  fabrics.  The  prospect  of  gain,  6r  per^ 
haps  an  indignant  zeal,  excited  by  seeing  this  lucrative 
branch  of  commerce  engrossed  by  unbelieving  natiooa, 
prompted  them  to  repair  to  Constantinople.      There 
tliey  explained  to  the  emperor  the  origin  of  silk,  as  well 
(^s  the  various  n^odes  of  preparing  and  manofacturtng  it, 
mysteries  hitherto  unknown,  or  very -imperfectly  under- 
stood in  Europe  J  and  encouraged  by  his  liberal  promiscfiy 
they  pndertook  to  bring  to  the  capital  a  sufficient  num- 
beir  of  those  wonderful  insects,  to  whose  labours  man  is 
so  much  indebted.   This  they  apcomplisbed,'  by  convey* 
ing  the  eggs  of  the  silk  ^rorm  in  a  bollow  cane.     They 
were  hatcbsd  by  the   heat  of  a  dunghill,  fed  with  the 
leaves  of  a  wild  mulberry  tree,  and  they  imiltiplied  and 
worked  in  the  ^ame  manner  as  in  those  climates  where 
they  first  became  objects  of  human  attention  and  care. 
Vast  numbers  of  these  insects  were  soon  reared  in  dtfie|v 
eiU  parts  of  Greece,  particularly  in  the  Peloponnesoc* 
Sicily  afterwards  undertoo)c  to  breed  silk  worms  with 
equal  success,  and  was  imitated,  from  time  to  time,  m 
several  tpwns  of  Italy.     In  ^il  these  places  extensive 
manufactures  vte^t  esti^blished  and  carried  on  with  siHc  of 
domestic  production.   The  demand  for  silkfirom  the  east 
diminished  of  course,  the  subjects  of  the  Greek  emperots 
were  no  longer  obliged  to  have  recourse  to  the  Persians 
for  a  supply  of  it^  and  a  conatderable  change  took:pleee 
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g|ll{,      in  Ibe  nature  of  tlie  comnercUI  intercourse  belwMm  up  aod  iiOfrn  it ;  but  h  must  not  liaye  the  least  iame  or 

£urope  and  indie.  aoioke>     Cow-dung  4ric4  in  the  sun  is  esteemed  the 

A3  sUk  is  the  production  of  a  worm.  It  will  be  first  mo&t  proper  fuel, 

neoessary  to  give  a  description  of  its  naUure  and  mode  The  worms  eat  eqnally  day  and  night.    The  Cbioesa 

of  manofacturiug.     But  hefore  we  give  any  account  of  -give  tht^m  on  the  hvnt  day  fprty-eigbt  meals,  that  is,  onp 

the  most  approved  methods  of  managiBg  silk  worms  in  every  half  hour ;  the  next  thj^ty  ^  the  third  day  they 


Europe,  it  will  be  proper  to  present  a  short  description 
4if  the  methods  practised  in  Ciiina,  the  original  country 
4if  the  silk  worm.  These  ace  two  :  they  either  -permit 
•tJiem  to  remain  at  liberty  on  mulberry  trees,  or  keep 
them  in  rooms.  As  the  finest  silk  is  produced  by  worms 
confined  in  rooms,  and  as  the  first  method^  is  very  sim- 
^  pie,  it  will  suffice  to  describe  the  second. 
Method  of  To  begin  with  the  eggs,  which  are  laid  on  large  itlieets 
rMoog  iilkof  paper,  to  which  they  firmly  adhere.  The  slieets  are 
^^^  ^'^  hung  up  on  a  beam  of  the  room,  with  the  eggs  inward, 
and  the  windows  are  opened  in  tlie  -firont  to  admijt  the 
wind ;  but  no  hempen  ropes  must  ever  come  near  the 
worms  or  their  eggs*  After  some  days  the  sheets  are 
•taken  down,  roiled  up  loosely  with  the  eggs  inward, 
and  then  hung  up  again,4lnring  the  summer  and  antumn. 
At  the  end  of  December,  or  the  beginning  of  January, 
the  eggs  are  put  into  cold  water,  with  a  little  salt  dis- 
•solved  in  it.  Two  days  after  they  take  thpm  out,  hang 
them  up  again,  and  when  dry  roll  them  a  little  tighter, 
and  enclose  each  separately,  standing  on  one  end  in  an 
eartiien  vessel.  Some  put  tliem  into  a  lye  made  of  mul- 
berry tree  ashes,  and  then  lay  them  aome  moments  in 
^  anow^water,  or  else  hang  them  up  three  nights  on  a 
•mnl berry  tree  to  receive  the  snow  or  rain,  if  not  too 
•violent.  The  lime  of  batching  them  is  wlien  the  leaves 
•f  the  mulberry  trees  begin  to  open,  far  t))cy  are  has^ 
'tened  or  impeded  according  to  the  different  degrees  of 
•heat  or  cold  to  which  they  are  exposed.  When  they 
are  ready  to  come  forth,  the  eggs  swell,  and  become  a 
little  pointed. 

The  third  day  hefore  they  are  hatched,  the  rolls  of 
paper  are  taken  out  of  tlie  vessel,  atretched  out,  and 
rbung  up  with  their  backs  toward  the  sun,  till  they  re- 
ceive a  kindly  warmth  ^  and  then  being  rolled  op  dose, 
they  are  set  upright  in  a  vessel  in  a  warm  place.  Thia 
•is  repeated  th^  next  day,  and  the  eggs  change  to  an 
ash-gray.  They  then  put  two  sheets  together,  and  roU- 
ing  them  close  tie  the  ends. 

The  third  day,  towards  night,  the  sheets  are  unroll- 
ed and  stretched  on  a  fine  mat,  when  the  eggs  appear 
blackish.  They  then  roll  three  sheets  together,  and 
carry  them  inloa  [iretty  warm  place,  ahcl  tared  from  the 
sooth  wind.  The  aext  day  the  people  taking  out  tlie 
rolls,  end  opening  them,  find  them  ffiU  of  worms  like 
•malt  black  ants. 

The  apaKment  chosen  for  silk  worms  .is  on  a  dry 
groond,  in  a  pore  air,  and  firee  from  noise.  The  rooms 
•re  square,  and  very  clese,  for  the  sake  of  warasth  ^.the 
door  ^es  the  sooth,  and  is  covered  with  a  double 
mat,  to  keep  out  the  eold  ;  yet  there  should  be  a  win^ 
dow  on  every  side,  that  when  it  is  thought  necessary  the 
air  may  have  a  free  passage.  In  opening  a  window  to 
let  in  a  refreshing  breeze,  care  must  be  taken  to  keep 
out'tbe  gnats  and  flies.  The  rnam  mnst  'be  fuvni^imi 
with  nine  or  ten  ro\?s  of  frames,  about  nine  incheSiOne 
#bQve  the  other.  On  these  they  pUoe  rn^h  hurdleSt  Hpf 
«•  whiofa  the  worms  aae  fed  till  they  af  e  ready  rliQ  spin ; 
•and,  to  pveeeeve  si  eegnlpr  heat,  stoi'e  fifesiare  pbine4  iit 
•the  etjmen  of  thftioon,.«r/fiissLA  wadrming  pan  i^imnmi 


have  St  ill  less.  As  .eloudy  and  rajfiy  wei^tjier  takes  away 
their  stomach,  juH  before  their  riepast  a  wisp  of  very  dry 
atraw,  the  flame  of  which  niu^it  be  all  a^ike,  is  held  over 
the  worms  to  free  tJiem  from  the  cold  and  moisture  tha^t 
benumbs  them,  or  else  the  blinds  are  Uken  from  th^ 
windows  to  let  in  the  full  d|iy-ljglit. 

Eating  so  often  hastens  theM*  growth,  on  which  the 
chief  profit  of  the  silk  worm  depends.  If  they  come  tp< 
.maturity  in  23  or  25  diiys,  a  large  sheet  of  paper  cover* 
ed  with  worms,  whicli  at  their  fii-st  coming  from  the 
^-E^  weigh  little  more  than  a  drachm,  will  prp4uce  25 
nuncea  of  silk  ^  but  if  not  ^11  a3  dsys,  they  then  .yield 
only  20  OAiices  ;  and  if  they  ^re  fi  monU)  or  40  days  in 
growing,  they  then  produce  byt  ten. 

Th^y  are  kept  eall'eniely  cle^o,  and  are  often  remo- 
ved 'y  mud  when  they  are  pretty  well  grown,  the  wocnia- 
belonging  to  one  hurdle  are  divided  into  three,  after- 
wards they  are  plaoe^  on  ^^x,  &n4  bo  pn  to  the  number  ' 
.of  20  or  niore }  for  being  full  pf  bumo^rs,  they  must  he 
.kept  at  a  4ue  distance  frmii  eficli  other.     The  critical 
fnoment  for  removing  tb^p  i#  when  they  are  of  a  bright 
yellow  >and  ready  to  spin  >  they  .(pus^  be  surrounded  with 
•mats  at  a  small  distpnce,  which  must  cover  the  tpp  of 
^the  plaee  t^  keep  off  the  out,ward  air }  and  because  they 
love  to  work  in  tlie  dark,     l^owever,  after  the  thir(i 
play's  labour,  the  mats  are  t^ken  jiway  from  one  pVlock. 
till  three,  but  the  rays  <^  the  aau  ^mt-  not  shine  iipqn 
them.     They  Mc  at  this  time  covered  with  the  sheets 
of  paper  that  were  u^ed.pq  the  hqrdtes. 

The  cocoons  .«re  cpmpleted  in  seven  flays,  after  which 
.the  worm  is  metamorpiiofied  into  a  chrjrsalis  ^  the  co- 
coons are  then  gathered,  an^  lfii4  in  heaps,  having  first 
set  aip^rt  those  designecl  fpr  propagation  upqn  a  hurdle, 
in  a  cpol  airy  p|a«e«  The  ne^t  ^are  is  tp  kill  the  moths 
in  those  cones  which  are  ppt  tp  he  bpred^  The  best 
way  of  doing  it  is  to  fill  l^rge  earthen  vessels  with 
tcooes  la  layera  of  ten  jpppqds  each,  throwing  in  fi>ur 
ouQoes.of  .salt  with  every  liiyer,  and  covering  it  wit|i 
(large  dry  leaves  like  those  of  thp  water-lily,  and  closely 
stopping  the  mouth  of  the  vessels,  fipt  ip  laying  the 
cones  into  the  vessels,  they  separate  the  long,  whit^, 
and. glittering  ones,  ii^hich  yield  a  v^fj  fio^  <Bilk,  from 
those  f that  are  thick,  dvk«  p^pd  pf  the  coloqrqf  the  ^kiji 
•of  an  onion,  which  prpdMce  a  sparser  .silk. 

Tlie  talk  woirm  is  a  species  of  cfk^rpill^r,  ivhich,  lik^  OcMnptiea 
all  others  of  the  sasse  cl|^,  fin^ei^es  a  variety  of  and  hutory 
-ebanges,  that,  to  perspa^  who  fi^^  pot  acquainted  with^'^^^'*''' 
nbjects  of' this  kind,  will  app^pr  tp  b^  ppt  ^  little  aiir- 
^rrising. 

It  is  produced  from  a  ypllowish-polpured  e^g,  about 

the  size  of  a  small  pin- bead,  which  has  been  laid  by  a^^ 

kind  of  grayish-coloured  moth,  which  the  vulgar  Con«Ko.73. 
found  with  the  butterfly. 

Thfse  eggs,  ip  the  temp«ratl9re  of  th*^  climate,  if 
kept. heypiMi  the  re^ch  pf  the  Qrei^Qd  ^^nshinp,  p^ay  b^ 
pre^^'tfed  difripg  (1^  vMp  pf  ^h^  winter  and  spring 
p^otahs  wi^f^t  d^i^gfr  pf  hatc)>ing :  j^fl  evep  in  sum- 
mer tl#y  rP4y  fsi^ly  be  prevented  fiwn  h^tcbing  if  they 
bci  l^p(  Hi  #  fif^]  p)p9«  r  httt  ia  yKa^mx  pUro^ies  it  ig 
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■carcefy  possible  to  preserve  tbem  from  batching,  ^rtn     the  cocood 


] 


for  a  few  days,  or  from  drying  so  much  as  to  destroy 
tbem.  fifence  it  is  easy  for  a  native  of  Britain  to  keep 
the  eggs  till  tbe  food  on  tvbich  the  worm  is  to  feed  be 
ready  for  tbat  purpose.  When  this  food  is  in  perfec- 
tion,  tbe  eggs  need  oolj  be  exposed  to  the  son  for  %  day 
or  two,  when  they  will  be  hatched  with  great  facility. 

When  the  animal  is  first  protruded  from  the  egg,  it 
is  a  small  black  worm,  which  is  active,  and  naturally  as- 
cends to  tbe  top  of  the  heap  in  search  of  food.  At  this 
atage  of  his  growth  the  silk  worm  requires  to  be  fed 
with  the  youngest  and  most  tender  leaves*  On  these 
leaves,  if  good,  he  will  feed  very  freely  for  about  eight 
days,  during  which  period  he  increases  in  siie  to  about 
a  quarter  of  an  inch  in  length.  He  is  then  attacked 
with  his  first  sickness,  which  consists  in  a  kind  of  le- 
thargic sleep  for  about  three  days  continuance  }  during 
'which  time  he  refuses  to  eat,  and  changes  his  skin,  pre^ 
serving  the  same  bulk.  Tfab  sleep  being  over,  he  begins 
to  eat  again,  during  five  days,  at  which  term  he  is 
grown  to  the  size  of  full  half  an  inch  in  length }  after 
which  follows  a  second  sickBess,  in  every  respect  like 

'the  former. 

He  then  feeds  for  other  five  days  ^  during  which  time 
lie  will  have  increased  to  about  three  quarters  of  an  inch 
'in  length,  when  he  b  attacked  with  his  third  sickness. 
This  being  over,  he  begins  to  eat  again,  and  continues 
to  do  so  for  five  days  more,  when  he  is  attacked  by  his 
fourth  sickness,  at  which  time  he  is  arrived  at  his  full 
growth.  When  he  recovers  this  sickness,  he  feeds  once 
more  during  five  days  with  a  most  voracious  appetite ; 
after  which  be  disdains  his  food,  becomes  transparenti 
«  little  on  tbe  yellowish  cast,  and  leaves  his  silky  traces 
on  the  leaves  where  he  passes.  These  signs  denote  tbat 
be  is  ready  to  begin  his  cocoon,  and  will  eat  no  more. 

Thus  it  appears  that  the  whole  duration  of  the  life  of 
the  worm,  in  thb  state  of  its  existence,  in  our  climate, 
is  usually  about  46  days ;  28  of  which  days  he  takes 
food,  and  remains  in  his  sick  or  torpid  state  18^  but  it 
'  is  to  be  observed,  that  during  warm  weather  the  periods 
ef  sickness  are  shortened,  and  in  cold  weather  lengthen- 
ed, above  tbe  terms  here  specified.  In  very  hot  cli- 
mates it  may  be  said  to  live  faster,  and  sooner  to  attain 
'maturity,  than  in  those  that  are  colder.  Dr  Anderson 
informs  os,  that  at  Madras  the  worm  undergoes  its 
'whole  evolutions  in  the  space  of  22  days.  It  appears, 
however,  tbat  it  feeds  fully  as  many  days  in  India  as  in 
Europe,  tbe  difference  being  entirely  occasioned  by 
shortening  the  period  of  sickness.  The  longest  sickness 
he  had  seen  them  experience  there  did  not  exceed  two 
days  ;  and  during  summer  it  only  lasts  a  few  hours. 

When  the  worm  has  attained  its  full  growth,  it 
searches  about  for  a  convenient  place  for  forming  its  co- 
coon, and  mounts  upon  any  branches  or  twigs  that  are 
put  in  its  way  for  that  purpose.  After  about  two  days 
-spent  in  this  manner,  it  settles  in  its  place,  and  forms 
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by  winding  tbt.  silk  which  it  draws  froita 
its  bowU  round  itself  into  an  oblong  roundish  balL 

During  this  operation  it  gradually  loses  the  appear- 
ance of  a  worm  }  its  length  b  much  contracted*  and  ila 
thickness  augmented.  By  the  time  the  web  b  finished, 
it  b  found  to  be  transformed  into  an  oblong  roondbh 
ball,  covered  with  a  snM>oth  shelly  akin,  and  appears  to 
be  perfectly  dead.  In  thb  state  of  ezbtence  it  is  called 
an  aareiia.  Many  animaU  in  thb  state  may  be  oftea 
seen  sticking  on  the  walb  of  out-hooaes,  soinewbat  r^ 
sembllng  a  small  beam. 

la  thb  slate  it  remains  for  several  days  entirely  mo* 
tionless  in  tbe  heart  of  the  cocoon,  after  which  it  bursts 
like  an  egg  hatching,  and  from  that  comes  forth  a 
heavy  dull-looking  moth  with  wings  j  but  these  wings 
it  never  uses  for  flying)  it  only  crawU  slowly  about  in 
the  place  it  has  been  hatched,  lliia  creature  forces  ito 
way  through  the  silk  covering  which  the  worm  had 
woven,  goes  imaiediately  in  quest  of  its  mate,  after 
which  the  female  lays  her  eggs  j  and  both  nwle  aad  f(^ 
male,  without  tasting  food  in  thb  stage  of  their  exist-  ' 
•ence,  die  in  a  very  short  time* 

The  silk  worm,  when  at  its  full  size,  is  from  an 
-inch  and  a  quarter  to  an  inch  and  a  half  in  length,  and 
about  half  an  inch  in  circumference.  He  is  either  of  a 
milk  or  pearl  colour,  or  blackish  ;  these  last  are  esteeoH 
ed  the  best.  Hb  body  is  divided  into  seven  rings,  to 
each  of  which  are  joined  two  very  short  feet*  He  luis 
a  small  point  like  a  thorn  exactly  above  the  anus.  Tlie 
substance  which  forms  the  silk  is  in  his  stomach,  which 
is  very  long,  wound  up,  as  it  were,  upon  two  spindles, 
as  some  say,  and  surrounded  with  a  gum,  commonjy  yel- 
lowinb,  sometimes  white,  but  seldom  greenish.  When 
the  worm  spins  hb  cocoon,  he  winds  oiF  a  thread  from 
each  of  his  spindles,  and  joins  them  afterwards  by 
means  of  two  hooks  which  are  placed  in  hb  mouth,  so 
that  the  cocoon  is  formed  of  a  double  thread.  Having 
opened  a  silk  worm,  you  may  take  out  the  spindles, 
which  are  folded  up  in  three  plaits,  and,  on  stretching 
them  out,  and  drawing  each  extremity,  you  may  extend 
them  to  near  two  ells  in  length.  If  you  then  scrape  the 
thread  so  stretched  out  with  your  nail,  you  scrape  off 
the  gum,  which  is  very  like  bees  wax,  and  performs  the 
same  office  to  the  silk  it  covers  as  gold  leaf  does  to  the 
ingot  of  silver  it  surrounds,  when  4rawn  out  by  the 
wire  drawer.  This  thread  which  is  extremely  strong 
and  even,  is  about  tbe  thickness  of  a  middling  pin.  6 

Of  silk  worms,  as  of  most  other  animals,  there  Is  a  Puticvltf 
considerable  variety  of  breeds,  some  of  which  are  mucb***^"*"*. 
more  hardy,  and  possess  qualities  considerably  different  ^I^J^^i^ 
from  others.     This  is  a  particular  of  much  importance  bned  of 
to  be  adverted  to  at  the  time  of  beginning  to  breed  nllE  woia* 
these  creatures  in  any  place  j  for  it  will  make  a  great 
difference  in  the  profit  on  the  whole  to  the  undei  taker 
if  he  rears  a  good  or  a  bad  sort  (a).  This  is  a  department 
in  respect  to  the  economy  of  animals  that  has  been  in 

every 


(a)  As  the  success  of  the  silk  manufacture  must  depend  on  the  breed  of  worms,  it  is  of  great  consequence 
to  bring  tbem  from  those  countries  where  they  are  reckoned  best. 

Mr  Andrew  Wright,  an  ingenious  silk  manufacturer  of  Paidey,  has  given  the  following  directions  for  conveying 
the  eggs  of  the  silk  worm  from  distant  countries  by  sea :  As  soon  as  the  moth  has  laid  her  eggs,  dry. them  imme- 
diately, and  put  them  into  glass  phials  ^  seal  them  so  close  that  damp  air  or  water  will  not  penetrate  into  them.  Put 
these  phials  that  contain  the  eggs  into  earthen  pets  filled  with  eold  water  j  and  as  often  as  the  water  becemea 
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eTery  ease  mach  less  adverted  to  than  it  deserves;  and  in 
particular  with  regard  to  the  silk  worm  it  has  been  al- 
most entirely  overlooked.  A  few  eggs  of  the  silk  worm 
can  be  easily  transported  by  post  in  a  letter  from  any 
part  of  Europe  to  another,  especially  during  the  winter 
season.  It  would  therefore  be  an  easy  matter  for  any 
patriotic  society,  such  as  the  Society  of  Arts  in  Lon- 
don, to  obtain  a  specimen  of  the  eggs  from  every  conn- 
try  in  which  silk  is  now  reared,  to  put  these  under  the 
care  of  a  person  who  could  be  depended  upon,  and  who 
understood  the  management  of  them,  with  orders  to 
keep  each  kind  distinctfrom  another,  and  advert  to  every 
particular 'that  occurred  in  their  management,  so  as  to 
make  a  fair  estimate  of  their  respective  merits.  By  these 
means  the  best  might  be  selected,  and  those  of  inferior 
value  rejected.  Forty  or  fifty  of  each  sort  might  be 
enough  for  the  experiment ;  but  it  ought  to  b^  repeat- 
ed several  times  before  conclusions  conJd  be  drawn  from 
It  that  might  be  altogether  relied  upon  'y  for  it  is  well 
known  that  a  variation  of  circumstances  will  make  a 
change  in  the  result  ^  and  it  is  by  no  means  certain  that 
the  same  particular  would  affect  those  of  one  breed  ex- 
actly in  the  same  manner  as  it  would  do  those  of  a  dif- 
ferent breed.  One  may  be  more  hardy  with  regard  to 
cold,  another  more  delicate  in  respect  to  food,  and  so 
on.  It  is  experience  alone  that  can  ascertain  the  cixw 
-cumstances  here  inquired  for. 

From  the  above-mentioned  particulars,  it  is  evi- 
dent, that  the  management  of  silk  worms  must  be  very 
different  in  hot  climates  from  what  is  required  in  those 
that  are  colder.  At  Madras,  it  appears  from  Dr  An- 
derson^s  experiments  that  it  is  very  difficult  to  prevent 
tlie  eggs  from  hatching  for  a  very  few  days,  so  that 
many  generations  of  them  must  be  propagated  in  one 
year.  ^'  In  this  hottest  season,'^  says  he,  in  a  letter  to 
Sir  Joseph  Banks,  dated  July  6.  1791*  "  the  shortest 
time  I  have  been  able  to  remark  for  the  whole  evoln* 
tions  of  the  silk  worm  is  40  days ;  that  is  to  say,  six 
days  an  egg,  22  a  worm,  11  a  grub  in  the  cocoon, 
and  one  a  moth  or  butterfly.^'  Fortunately,  where  the 
climate  forces  forward  their  production  so  rapidly,  na- 
ture hath  been  equally  provident  of  food  fur  their  sub- 
sistence ;  for  in  these  regions  the  mulberry  continues  te 
grow  and  push  out  leaves  throughout  the  whole  year. 

Though  the  silk  worm  be  a  native  of  China,  there 
is  no  doubt  but  it  might  easily  be  progagated  perhaps 
in  most  parts  of  the  temperate  zones.  The  eggs  of 
this  insect,  indeed,  require  a  considerable  degree  of 
warmth  to  hatch  them,  but  they  can  also  endure  a  se- 
vere fi*ost.  No  less  than  540olbs.  of  silk  were  raised  in 
1789  in  the  cold,  sandy  territories  of  Prussia.  In  the 
province  of  Pekio,  in  China,  where  great  quantities  of 
silk  are  fabricated,  the  winter  is  much  colder  than  even 
in  Scotland.  From  the  information  of  some  Russians 
who  were  sent  thither  to  learn  the  Chinese  language,  we 
find  that  Reaumur^  thermometer  was  observed  from  IQ 
to  15,  and  even  20  degrees  below  the  freezing  point. 
Nor  is  it  difficult  to  rear  the  food  of  the  silk  worm  in 
a  temperate  clime.    The  mulberry-tree  is  a  hardy  vege- 


table,  wliioh  bears,  without  injury,  the  winters  of  Sweden^  silk 
and  even  of  Siberia.  Of  the  seven  species  of  the  roulber-  ^  ■  m  ■' 
ry  (see  MoRUs)  enumerated  by  Linnseus,  four  of  these 
(viz*  the  white,  red,  black,  and  Tartarian),  there  is  every 
reason  to  believe  could  be  reared  both  in  Britain  and 
Ireland.  The  white  grows.in  Sweden  ^  the  red  is  abun- 
dant round  Quebec }  the  black  delights  in  bleak  situa- 
tions, exposed  to  wind,  on  the  sea  shore  y  and  the  Tar* 
tartan  mulberry  is  represented  as  growing  in  the  chilly 
regions  of  Siberia. 

As  to  the  superior  qualities  of  the  different  species^  whether 
probably  there  is  very  little  to  be  pointed  out  aniongstanj  ^peciea^ 
the  four  just  mentioned  with  regard  to  nourishment,  ex-  ^^  mnlber- 
ccpt  what  may  be 'drawn  from  the  following  fact :  thal*^  ^r  t 
if  the  first  three  are  laid  down  together,  the  silk  worm  otbert. 
will  first  eat  the  white,  then  the  red,  and  next  the  black, 
in  the  order  of  the  tenderness  of  the  leaves.    The  Tar- 
tarian seems  to  hold  as  high  a  place  in  its  esteem  as  ei- 
ther the  red  or  black  'y  but  all  must  yield  to  the  white, 
which  seems  to  be  its  natural  food. 

In  Calabria  the  red  mulberry  is  used  y  in  Valencin 
the  white  y  and  in  Granada,  where  excellent  silk  is  pro* 
doced,  the  mulberries  are  all  black.  The  white  ^eema 
to  prosper  very  well  in  a  moist  sSff  soil :  the  black  agrees 
well  with  a  dry,  sandy,  or  gravelly  soil  y  and  the  white 
is  most  luxuriant  in  a  moist  rich  loam.^ 

It  may  justly  be  asserted,  that  Britain  possesses  somoBriuin  pot- 
advantages  in  the  raising  of  raw  silk  which  are  not  en- sestet  some 
joyed  by  warmer  countries.  Even  in  the  soutb  of^dvantagoa] 
France,  Mr  Arthur  Young  informs  us,  the  mulberry  °^"  ^^™' 
leaves  are  often  nipped  by  firost  in  the  bud  j  and  this  isfiJr^^r^Mj^* 
scarcely  ever  the  case  with  us.  It  is  well  known  thatiflk. 
thunder  and  lightning  are  hurtful  to  the  silk  worm. 
Now  our  climate  can  boast  that  it  is  almost  wholly  ex-  s 

empted  from  those  dreadful  storms  of  thunder  and  light- 
ning which  prevail  so  much  in  hot  climates..  Natnre 
has  then  furnished  us  with  every  thing  requisite  for  the 
silk  manufacture  y  it  remains  only  for  us  lo  improve  the 
advantages  which  we  possess.  Let  mulberry  trees  be 
planted  by  proprietors  of  lands,  and  let  a  few  persons 
of  skill  and  attention  devote  their  time  to  the  raiding  of 
silk  worms.  This  is  an  employment  that  will  not  in- 
terfere with  any  manufacture  already  established ;  on  the 
contrary,  it  would  afford  a  respectable,  a  lucrative,  and 
agreeable  employment  to  ladies,  or  to  females  in  gene- 
ral, who  have  at  present  too  few  professions  to  which 
they  can  apply*  The  society  instituted  at  London  fop 
the  encouragement  of  arts,  manufiictures,  and  com- 
merce, much  to  their  honour,  have  offered  premiuroa  ' 
to  those  who  shall  plant  a  certain  number  of  mulberry 
trees.  ^^ 

The  following  method  of  raising  mulberry  trees  from  Methed  of 
seed  is  practised  in  the  south  of  France,  an^  has  been ''''*''"1? 
repeated  with  success  in  the  East  Indies  by  Dr  Ander-""***.*^*^, 
son  of  Madras.    "  Take  the  ripe  berries  of  the  mulber-i^^  oV 
ry  when  it  is  full  of  juice  and  of  seeds.     Next  take  arrange, 
rough  horse-hair  Ime  or  rope,  such  as  we  dry  linen  onyj^tttm  on 
and  with  a  good  handful,  of  ripe  mulberries  run  yout^^  <^**^utc 

hand  along  the  line,  bruising  the  berries  and'masbine^'^'^ 

.     ^iiUkonth€ 
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warm  renew  it.  Place  the  earthen  vessels  in  the  coldest  place  of  the  ship,  and  let  them  remain  until  the  end  of 
the  voyage.  It  must  be  observed,  that  the  ship  chosen  for  this  purpose  ought  to  be  one  that  would  arrive  in  Bri*. 
tain  in  the  months  of  June  or  July, 
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tbeiii  as  ameb  tt  p<)8siMe  fu  jma  bond  rttii*  «1«iigv  «> 
fbat  the  polp  and  seeds  of  tbe  ^vrses  mkf  adhere  in 
great  abondattoe  to  the  rope  or  half  li*e*  Next  dig  a 
trench  in  the  groatfd  where  yon  Wtsli  to  phmt  theai, 
fflocli  like  what  is  practised  in  kiteifen  gardens  in  £ng<& 
gland  for  crops  of  varions  kinds.  Next  cut  the  rope  or 
Imir  line  into  lengths  Jiiccording  to  the  leligth  of  the 
trench  joo  think  fit  to  make^  and  plimge  the  line  foil 
•f  mashed  berries  inter  the  trench^  and  then  cover  it  over 
well  with  earth,  always  remembering  afterwards  to  wa^ 
tCT  tt  well,  which  is  essential  to  the  saccess.  The  seeds 
^  the  berries  thas  sown  will  grow,  and  somi  shoot  out 
yoang  suckers,  which  will  bear  young  heave^^  whieh  are 
fhcf  b(:sc  food  for  the  silk  wotm« 

*'  The  facility  and  rdpvdity  with  which  yonng  leatres 
may  by  this  means  be  prodiiced  is  endeot^  for  as  many 
raws  of  trenches  may  thus  be  filled  as  can  he  wished  \ 
and  it  can  never  he  neeeasary  to  have  itiolherry  trees 
higher  than  our  nlspherries,  eurraots,  or  gooseberry 
bushetf.  Whenever  they  get  heyend  that,  they  lose  their 
ratue  \  and  if  these  trenches  soceeed,  you  may  have  a 
supply  comiag  fresh  up  day  after  day^  or  any  Quantity 
.yoir  please/*  Tlios  abunoaace  of  the^e  trees  might  be 
reared.  But  as  mulberry  trees  are  not  yet  found  in  abun- 
dance in  this  country,  it  were  to  be  wished  that  some 
other  food  could  be  substituted  in  theli'  piace  :  attempts 
have  accordingly  been  made  b^  these  who  have  reared 
silk  worms,  and  it  has  been  fouod  possible  to  support 
^  the  silk  worm  upon  lettuce  (b)« 

Miss  Henrietta  Rhodes,  a  lady  who  has  made  some 
successful  est  peri  ments  oA  raising  silk  Worms  in  £ngland« 
had  found  thst  the  silk  worm  could  with  safety  be  kept 
on  lettuce  for  some  time.  This  'mi  pretty  generally 
known  by  ladies  who  have  turned  their  Attention  to  this 
subject  'j  but  she  found  that  in  generttl  they  could  not 
with  safety  be  kept  upoii  tliat  food  above  three  Weeks* 
If  longer  fed  upon  that  plant,  the  Worms  for  the  nrosl 
part  die  without  spinning  a  web  at  alK  She  found^ 
huwever,  that  they  did  not  always  dte^  but  that  lA  some 
'cases  they  produced  very  good  coootfnS|  even  when  fed 
entirely  dtf  lettuce<  She  therefore  with  reason  suspect-< 
ied  that  the  death  of  the  animai  must  be  occasioned  by 
some  extraneous  circmnstamce,  and  ivot  from  the  poi- 
ionoBS  quality  of  the  food  itself:  the  eircnmsiance  she 
Suspected,  from  some  incideWtal  observations,  was  the 
coldness  of  that  food  *,  arid  therefore  she  thought  it  was 
not  impossible,  but  if  they  were  kept  in  a  veff  Warm 
place,  while  fed  on  lettuce,  they  might  attain,  in  all 
eases,  a  due  perfection. 

General  Mordaunt  having  been  iiffiftrnied  of  this  coft*  . 
jectore,  resolved  to  try  the  experiment.  He  got  some 
silk  worm  eggs,  had  them  hatcl^d  in  his  hot-honse|  and 
ciiused  them  to  be  all  fed  upon  letlaoeand  nothing  else* 
Tbey  prospered  as  well  as  any  Worms  coutd  do^  few  of 
none  of  them  died  j  and  they  affsrded  as  fine  coCoeM 
as  if  they  had  been  fed  upsti>  mulberry  leates.  As  faf 
as  one  experhik;At  can  go,  this  affords  a  very  exhiiafa-< 
tfftg  prosptct  ill  maivy  points  of  view.    If  one  kmd  cif 


Hiedft  bat  been  iMviaaS^  mclKly  en  aeeooM  of  a»  impf  Mkt 
pisr  temperature^  others  may  be  ibwud  which  have  been 
hnrlful  only  from  a  similar  cailse  ;  so  that  it  is  not  ia»- 
possibie  bat  we  may  at  last  find  that  this  delicate  cfe»- 
tmie  may  be  soppnvted  by  a  variety  of  kiniis  of  food. 
Few,  however,  could  be  more  easily  obtained  than  let- 
foee  ;  and  this  plants  when  cabbaged  (the  eoss  Cr  ice 
lettuce  especially),  would  possess  one  quality  that  the 
melberry  leaf  never  can  possess,  from  the  watit  of  Which 
many  millions  of  worms  die  in  those  countries  where 
silk  is  now  reared  $  far  h  ie  observed,  that  when  the 
leaves  nH  gathered  wet,  it  is  soarecly  posatble  to  pri^ 
serve  the  worma  alive  for  any  length  of  time )  se  that 
dofing  a  contmcance  of  rainy  weather  asany  of  them 
are  unatoidably  cvt  off;  bat  a  tettace,  wheli  cabbaged, 
resists  moisture.  If  gathered^  even  during  rain,  the 
heart  of  k  is  &rf  \  so  that  if  the  outer  leaves  be  throws 
aside  at  that  timcy  the -worms  would  be  corttinoed  i« 
perfect  health.  The  cxpence,  too,  of  Cnltivatiog  and 
gathering  let  luce,  would  be  so  much  less  than  that  ^ 
gathering  motberry  leaves,  as  te  occasion  a  saving  that 
would  be  much  more  than  suffieietit  te  counterbalance 
the  ex  pence  of  heating  the  conseivatory^  as  a  little  re- 
Aeotion  will  show. 

But  the  great  point  to  be  now  ascertained  is,  wbe^ 
iber  ri  is  a  fact  that  worms  fed  on  lettuee^  if  ke^t  in  a 
due  temperature,  will  continue  in  good  healthy  in  gene- 
ral^ till  they  shall  have  perfected  their  eocoon7  One 
experiment  is  too  little  to  establish  this  fact'  with  perfe^ 
certainty.  It  would  therefore  be  necessary  that  mote 
experiments  should  be  made  on  this  subjects  , 

It  is  said  that  I>r  Lodovico  Bellardi,  a  learned  and  Silk  w«i 
ingenious  botanist  of  Turin,  has,  after  a  number  of  ei^.tsidioW 
periments,  discovered  a  new  method  of  feeding  stlk'*^.^^ 
worms,  when  they  are  hatched  before  the  «» "1  berry  J^^JJ*^ 
trees  have  produced  leaves,  or  when  it  happens  tliii 
the  frost  destroys  the  tender  branches.  This  new  me* 
tliCd  consists  in  giving  the  worms  dried  leaves  of  the 
mulliefry-tree.  One  woold  think  that  this  dry  nourish* 
ment  would  not  be  much  relished  by  these  insects  \  but 
i^peated  experiments  made  by  unr  author,  prove  that 
the^  prefer  it  to  any  ether^  and  eat  it  with  the  greatest 
avidity.  The  mulberry  leaves  must  be  gathered  about 
the  end  ef  autumn,  before  the  frosts  commence,  in  dry 
Weather«  and  at  times  when  the  heat  is  greatest.  They 
must  be  dried  afterwards  in  tibe  sun,  by  speeding  them 
upon  large  cloths,  and  laid  up' in  a  dry  place  after  they 
have  been  redated  to  powder.*  When  it  is  necessary  to 
give  this  powder  to  the  worms^  it  should  be  gently  moi<- 
sfefted  with  a  little  water,  and  a  thin  coat  of  it  most  be 
laced  around  the  young  wormsi  which  will  iramediatOi* 
y  begi*i  to  feed  up<m  it. 

We  h*ve  mentioned  all  the  different  kinds  of  food|  proper  er 
which,  as   far  as  we  have  heard,  have  been  tried  with  perimenb 
afly  success  to  nourish  the  silk  worm  j  not,  however,  •^ffbt  to  bi 
Whh  great  cenfi deaee,  hut  as  experiments  which  it  might  "*;*  ^ 
be  worth  while  carefully  to  consider  and  perform.    We_^^}^ 
liitist  not  omit  to  mention  that  one  persen^  who  has  had 
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(b)  It  is  net  improbable,  says  Dr  Anderson,  to  whose  valuable  work  entitled  the  Bee^  we  have  been  much 
indebted  m  dfSwitig  lip  this  artielci  that  other  k4tid^  ef  feod  may  be  found  which  will  answer  the  same  pur* 
pose.  The  oichoriuin  ttfirfybes  and  cemmoa  eiidive  might  be  tfied^  as  they  hsive  the  saWfe  ketesceitt  quality  with 
the  lettuce. 
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iiiieli  etperie«C9  in  tJbe  nmMf^ngof  Mlk  vfoilns,  Msares 
Uiat^the  ailk  frocluce4  from  any  other  food  thaa 
malbeiry  leaves  is  of  an  inlerior  quality,  and  that  the 
worms  aie  sickly.  We  think,  however,  that  there  is 
reason  to  mispect  that  the  experiment  has  not  been  skd* 
iiilly  perforaied  )  and  therefore,  before  every  other  food 
except  mulbeny  leaves  is  discarded,  the  experiment 
onght  to  be  performed  with  more  attention'  and  care* 
We  know  that  meny  animals  in  a  domestic  state  can  livi^ 
upon  food  rery  ditterent  firom  that  which  supported 
tkem  when  rinwing  wild  in  the  fields.  Certain  it  ist 
kowever,  that  every  animali  in  its  state  of  nature,  par* 
lakes  of  a  food  peculiar  to  itself,  which  is  rejected  by 
other  animals  as  if  it  were  of  a  poisonous  quality  \  and 
it  may  be  mentioned  as  a  curious  fact,  as  well  as  an  ad- 
mirable ifistaaoe  of  the  care  of  that  Being  who  feeds 
tke  fowls  of  heaven,  th^t  notwithstanding  the  number- 
less inseets  that  prey  upon  animals  and.  vegetables,  the 
mulberry  tree  is  left  untouched  by  them  all,  as  the  ex*- 
elusive  property  of  the  silk  worm,  the  chief  of  the  insect 
tribe,  which  toils  and  spuis  for  the  use  of  nmn* 

Having  now  considered  the  food  proper  for  the  silk 
worn,  we  sbdl  next  consider  what  situation  is  most  fa* 
v^Hurable  to  them*  In  the  opinion  of  some  persons  ip 
this  country  who  have  been  in  the  practice  of  rearing 
silk  worms,  they  onght  always  to  be  kept  in  a  dry  place, 
well  sheltered,  and  possessing  a  considerable  degree  of 
warmth,  and  which  is  not  exposed  to  sudden  transitions 
from  heat  to  cold.  If  the  weather  be  too  cold,  a  small 
fire  must  be  made  $  this  is  of  most  importance  when  the 
worms' are  ready  for  spinning*  A  southern  exposure 
is  therefore  preferable.  Some  think  light  is  of  great 
utility  to  silk  worms,  others  think  that  they  thrive  bet- 
ter in  the  dark.  As  to  what  apartments  are  best  ac- 
commodated for  promoting  the  health  of  silk  wornm, 
and  most  convenient  for  those  who  have  the  care  of  them, 
they  may  be  various  aecording  to  the  extent  of  the  ma- 
«umcture  or  the  wealth  of  the  (iroprietors.  Silk  worms 
may  be  kept  in  boxes  or  in  shelves.  When  shelves  ane 
to  be  used,  they  may  be  constructed  in  tlie  following 
manner :  The  shelves  may  be  of  wicker,  ranged  at  tlie 
distance  of  a  foot  and  a  half,  and  iixed  in  the  middle  of 
■the  room  :  their  breadth  ought  to  be  such,  that  any  per- 
eon  can  easily  reach  totlie  middle  from  either  side.  This 
is  perhaps  the  simplest  and  cheapest  apparatus  for  rear- 
ing silk  worms  y  ha%  there  is  another  apparatus  wfiich 
may  be  recommended  to  tboie  who  are  anxioun  to  unite 
some  degree  of  elegance  with  convenience.  This  appa- 
ratus is  the  invention  of  the  Rev.  George  Swayne  of 
Piickle-ehuroh,  a  gentleman  who  has  studied  this  sub- 
ject much,  in  order  to  find  out  the  way  for  promoting 
thie  culture  of  silk  among  the  poor.  This  apparatus, 
with  the  description  of  it,  may  be  found  in  the  Trans- 
actions of  the  Society  (or  encouraging  Arts,  Manufac 
tures,  an^  Commerce,  vol.  vii.  p.  J  48.  The  apparatus 
consists  of  a  wooden  frame  four  feet  two  inches  high, 
each  side  16  inches  and  a  half  wide,  divided  into  eight 
partitions  by  small  pieces  of  wood  which  form  grooves, 
into  wbich  the  slides  run,  and  are  thus  easily  thrust  into 
or  drawn  out  of  (he  frame.  The  upper  slide  in  the  mo* 
del  sent  ,to  the  Society  by  Mr  Swayne  is  of  paper  only, 
and  designed  to  receive  tb|:  worms  as  soon  as  hatched  j 
the  two  next  are  of  catgut,  the  threads  about  one-tenth 
of  an  inch  dist»!it  from  each  other :  these  are  for  the 
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ioiects  when  a  little  advanced  in  size :  the  five  lower 
ones  are  of  wicker  work  ^  but,  as  Mr  Swayne  afterwards 
found,  netting  may  be  substituted  with  advantage  in- 
stead of  wicker  bottoms.  Under  each  of  these,  as  wel) 
as  under  those  of  catgut,  are  sliders  made  of  paper,  to 
prevent  the  dung  of  the  worms  from  falling  on  those 
feeding  below  them.  ^3 

The  maqsgemeat  of  silk  worms  is  next  to  be  attend-  PnmcrtiMp 
ed  to.    The  proper  time  ibr  hatching  them  is  when  the  for  htdck- 
leaves  of  the  mulberry  are  full  grown,  or  nearly  soi^^'S'i^ 
that  as  soon  as  these  insects  are  capable  of  receiving  food  ^^"'^^ 
they  may  obtain  it  in  abundance.    To  attempt  to  batch 
them  sooner  would  be  hurtful,  as  the  weather  would  not 
be  sufficiently  warm.     Besides,  as  leaves  are  necessary 
to  the  life  of  a  vegetable,  if  the  young  leaves  of  the 
mulberry  tree  are  cropped  as  soon  as  they  are  unfolded, 
the  tree  will  be  so  much  weakened  as  to  be  incapable 
of  producing  so  many  leaves  as  it  would  otherwise  have 
done  i  and  if  this  practice  be  frequently  repeated,  will 
inevitably  be  destroyed.  ,. 

Wheu  the  proper  season  is  arrivedy  tbe  eggs  may  be  How  they 
hatched  either  by  the  heat  of  the  sun,  when  it  happens  ought  to 
to  be  strong  enough,  or  by  placing  them  in  a  small  ^  J^*'^ 
room  moderately  heated  by  a  stove  or  fire  }  and  after  ^ 
being  exposed  for  six  or  seven  days  to  a  jiende  heat«  the 
silk  worm  issues  from  the  egg  in  the  torm  of  a  small 
black  hairy  caterpillar.  When  Mr  Swayne^s  apparatus 
is  used,  tbe  worms  are  to  be  kept  on  the  drawers  with 
paper  bottoms  till  they  are  growo  so  large  as  not  rea- 
dily to  creep  through  the  gauze -bottomed  drawers: 
they  are  then  to  be  placed  00  those  drawers,  where  they 
are  to  remain  till  their  excrements  are  so  large  as  not 
readily  to  fall  through  \  when  this  is  the  case  they  most 
be  removed  to  the  drawers  with  the  wicker  or  netting 
bottoms,  and  fed  thereon,  till  they  show  symptoms  of  be- 
ing about  to  spin,  it  is  scarcely  necessary  to  mention, 
that  the  paper  slides  beneath  the  ffauze  and  wicker 
drawers  are  intended  to  receive  the  dung,  which  should 
be  emptied  as  often  as  the  worms  are  fed,  at  least  once 
a-day  j  or  to  direct,  that  when  the  worms  are  fed,  the 
slides  are  to  be  first  drawn  out  a  considerable  way,  and 
the  drawers  to  rest  upon  them. 

It  has  been  already  mentioned,  that  wet  or  damp^fetor 
food  is  exceedingly  prejudicial  to  those  insects.     It  pro-  danip  food 
duces  contagious  aod  fata]  diseases.     To  prevent  the  F^^^^^m^ 
necessity  of  giving  them  wet  or  damp  food,  attention  Jf^JJ^*** 
ought  to  be  paid  to  the  weather,  so  that  when  there  is      ***^ 
an  immediate  prospect  of  rain,  a  sufficient  quantity  of 
leaves  may  be  gathered  to  serve  the  worms  two  or  three 
^ays.     In  this  country,  the  leaves  of  the  black  or  red 
mulberry  tree  may  be  preserved  good  for  food,  although 
kept  four  or  five  day>9  by  the  following  method ;  When 
new  gathered,  lay  them  loosely  in  glaaed  earthen  vessels, 
place  these  in  a  cold  place,  well  aired,  not  exposed  to 
drought. 

The  utmost  attention  must  be  paid  to  preserve  tbe  ooght  to 
place  whece  silk  worms  are  kept  as  clean  as  possible  :  be  kept  as 
the  house  or  room  must  be  well  ventilated,  that  no  noxious  ^'^P  *^' 
vapours  he  accumulated*     By  some  experiments  of  M.  P^^'^*^ 
Faujas  do  St  Fond,  which  are  recorded  in  his  history  of 
Languedoc,  it  appears  that  the  silk  worm  is  much  injur- 
ed by  foul  air.     All  decayed  leaves  must  be  removed 
from  them,  as  it  is  now  well  known  that  they  emit  bad 
air  in  great  abundance. 
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One  of  the  most  difficult  branches  of  the  management 
of  silk  worms  has  hitherto  been  the  cleaning  without 
bruising  them.  To  avoid  this  inconvenieoce,  the  pea- 
sants in  France  and  Italy  frequently  allow  the  whole  lit- 
ter to  remain  without  ever  cleaning  them,  which  is  the 
cause  of  that  unwholesome  stench  that  has  been  so  often 
remarked  by  those  who  visit  the  places  for  rearing  silk 
worms  in  these  countries.  This  difficulty  may  be  ef- 
fectually removed  by  providing  a  net,  or,  what  would 
be  still  better,  a  wire-bottomed  frame,  wrought  into 
large  meshes  like  a  riddle.  Have  that  made  of  a  size 
exactly  sufficient  to  cover  the  wooden  box  in  which  the 
worms  are  kept.  When  you  mean  to  shift  them,  spread 
fresh  leaves  into  the  wire  basket  ^  and  let  it  down  gent- 
ly over  the  woi'ms  till  it  comes  within  their  reach. 
They  no  sooner  perceive  the  fresh  food  than  they  aban- 
don the  rubbish  below,  and  creep  through  the  meshes, 
80  as  to  fix  themselves  upon  the  leaves ;  then  by  gently 
raising  the  fresh  basket,  and  drawing  out  the  board  be- 
low (which  ought  to  be  made  to  slip  out  like  the  slip- 
bottom  of  a  bird^s  cage),  you  get  off  all  the  excrements 
and  decayed  leaves,  without  incommoding  the  worms  in 
the  smallest  degree  j  and  along  with  the  litter  you  will 
draw  off  an  jncb  or  two  in  depth  of  the  foulest  mephitic 
vapours.  To  get  entirely  rid  of  these,  the  board,  when 
thus  taken  out,  should  be  carried  without  doors,  and 
there  cleaned  ^  and  the  slip-board  immediately  replaced 
to  receive  all  the  excrements  and  offals.  After  it  is  re- 
placed, the  wire  frame  that  bad  been  elevated  a  little, 
may  be  allowed  to  descend  to  a  convenient  distance 
above  the  iioard  without  touching  it.  Thus  will  thei^e 
be  left  a  vacant  space  for  the  mephitic  air  to  fall  below 
the  worms,  so  as  to  allow  them  to  inhabit  a  wholesome 
region  of  the  atmosphere. 

When  a  freah  supply  of  food  is  to  be  given  before 
cleaning,  the  wire  frame  ought  to  be  let  down  as  close 
to  the  board  as  can  be  safely  done,  and  another  wire- 
bottomed  frame  put  over  it,  with  fresh  leaves,  a9  before 
described.  When  the  worms  have  abandoned  that  in 
their  turn,  let  the  slip-board,  together  with  the  lower 
wire  frame,  be  drawn  out  and  removed,  and  so  on  as 
often  as  necessary.  To  admit  of  this  alternate  change, 
every  table,  consisting  of  one  slip-board,  ought  to  have 
two  sets  of  wire  bottomed  frames  of  the  same  size ;  the 
slip-board  to  be  always  put  into  its  place  immediately 
after  it  is  cleaned,  and  the  wire  frames  reserved  to  be 
afterwards  placed  over  the  other.    By  this  mode  of  ma- 


nagement, it  is  probable  that  the  worms  would  be  saved       silk. 
from  the  diseases  engendered  by  tlie  mephitic  air,  and  <       ^     iJ 
the  numerous  deaths  that  are  the  consequence  of  it  a- 
voided.  3  J 

Dr  Anderson,  to  whom  we  have  already  acknowled-QnickJiBe 
ged  our  obligations,  and  to  whom  this  country  has  been  '^°'**^,f **r 
much  indebted  for  valuable  works  on  agriculture,  the  Jl^  ^ir 
fisheries,  &c.  advises  those  who  have  the  management  which  new 
of  silk  worms  to  strew  a  thin  stratum  of  fresh  slaked  rounds 
quicklime  upon  the  slip-board  each  time  it  is  cleaned  ^^<°* 
immediately  before  it  is  put  into  its  place.   This  would 
absorb  the  mephitic  gas,  for  as  soon  as  it  is  generated  it 
would  descend  upon  the  surface  of  the  quicklime.  Thus 
would  the  worms  be  kept  continually  in  an  atmosphere 
of  pure  air  (c).     Were  the  walls  of  the  apartments  to 
be  frequently  waslied  with  quicklime  and  water,  it  woiild 
tend  much  to  promote  cleanliness  at  a  small  expence, 
and  augment  the  healthiness  of  the  worms  as  well  as 
that  of  the  persons  who  attend  thenu  14 

When  the  silk  worm  refuses  its  food,  and  leaves  silky  ^^ 
traces  on  the  Reaves  over  which  it  passes,  it  is  a  proof  ^^^JV^ 
that  it  is  ready  to  begin  its  cocoon.    It  is  now  necessa- f^^  ^j^^ 
ry  to  form  a  new  receptacle,  which  is  commonly  done  worms, 
by  pinning  together  papers  in  the  shape  of  inverted  cones  ^hen  go- 
with  broad  bases.     "  This  method  (says  Mr  Swayne), ^*J*fP* 
where  there  are  many  worms,  is  exceedingly  tedious,  ^^^^  ^r^ 
wastes  muoh  paper,  and  uses  a  large  number  of  pins ;  Society  fm 
besides,  as  the  silk  worm  always  weaves  an  outer  cover-<A^  Emm' 
ing  or  defensive  web  before  it  l)egin8  the  cocoon  or*?*"""L 
oval  ball,  I  apprehended  that  it  caused  a  needless  v^^^^^^^tt^ 
of  silk  in  forming  the  broad  web  at  the  top.     The  me- 
thod I  make  use  of  is,  to  roll  a  small  piece  of  paper  (aa 
uncut  octavo  leaf,  such  as  that  of  an  old  magazine,  is 
sufficient  for  three),  round  my  fore-finger,  and  to  give 
it  a  twist  at  the  bottom  \  which  is  done  with  the  utmost 
expedition,  and  gives  no  occasion  for  tlie  use  of  pins. 
These  rolled  paper-eases  being  likewise  of  a  form  more 
nearly  resembling  that  of  a  cocoon,  with  a  much  nar- 
rower opening  on  the  top  than  tlie  others,  takes  away 
the  necessity  of  wasting  much  silk  in  the  outer  web, 
and  consequently  leaves  more  to  be  employed  in  forming 
the  ball.     The  silk  is  readily  taken  out  of  these  cases 
by  untwisting  the  bottom ;  and  if  this  he  done  with  mo- 
derate care,  and  the  papers  are  preserved,  they  will  serve 
several  times  for  the  like  purpose.^'  nnJU 

Others  advise,  that  when  the  silk  wernis  are  preparing .y^^^^iJ!? 
to  spin,  little  bashes  of  heath,  broom,  or  twigs,  should  buhcs  oC 

be  heath. 


(c)  To  put  this  question  beyond  a  doubt,  Mr  Blancard  made  the  following  comparative  experiments,  which 
were  several  times  repeated.  "  I  procured  (says  he)  four  glass  jars  nine  inches  high  and  five  in  diameter,  closing 
the  mouth  with  cork  stoppers.  After  which  1  placed  in  each  of  them,  in  their  second  life  (so  tnue  may  be  trans- 
lated, which  means  the  stage  between  the  different  sicknesses),  twelve  silk  worms,  which  were  fed  four  times,  a- 
day  \  and  which  I  confined  in  this  kind  of  prison  all  their  life,  without  taking  away  either  their  dead  compa-> 
nions  or  their  ordure  or  litter.  I  sprinkled  with  chalk  the  worms  of  only  two  of  these  jars,  and  kept  the  tw» 
others  to  compare  with  them. 

*'  In  those  without  lime,  I  never  obtained  either  more  or  less  than  three  small  and  imperfect  cocoons  {cfdqun 
ou  bot/ffard\  and  in  the  two  that  were  sprinkled  with  lime,  I  had  very  often  twelve,  and  never  less  than  nine  fine 
fuU'bized  firm  cocoons.^' 

This  experiment  affords  the  most  satisfactory  proof  of  the  utility  of  this  process.  From  a  number  of  trials  be 
feund,  that  even  when  the  worms  were  covered  with  a  large  proportion  of  lime,  they  never  were  in  any  way  ii^ 
commode d  by  it. 
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be  stack  npiight  neat  the  shelf  or  box  10  which  they 
are  inclosed  :  the  worms  mount  these,  and  attach  their 
web  to  them. 

When  the  worms  are  readj  to  mount,  in  order  to 
;™^7  8pin,  if  the  weather  be  hot,  attended  with  thunder,  yoa 
w^en^'f  ^^^^  ^^  them  in  a  languishing  condition ;  your  care  must 
fected  by  then  be  to  revive  them,  which  is  effected  thus :  Take 
thunder,  a  few  eggs  and  onions,  and  fry  them  in  a  pan  with  some 
Tramac-  stale  hog's  lard,  the  ranker  the  better,  and  make  pan- 
5^^^  eake  j  which  done,  carry  it  smoaking  hot  into  the  room 
Philoiophi'  where  they  are  kept,  and  go  round  the  chamber  with 
calSoekti/,  it.  You  will  be  surprised  to  see  how  the  smell  revives 
▼oLji.  them,  excites  those  to  eat  who  have  not  done  feeding, 
and  makes  the  others  that  are  ready  to  spin  climb  op 
the  twigs. 

In  about  ten  or  twelve  days,  according  to  the  ac- 
counts which  we  have  received  from  Mr  Andrew  Wright 
of  Paisley,  it  may  be  safely  concluded,  that  if  the  worms 
have  finished  their  work,  the  cocoons  may  be  collected. 

We  shall  now  distinguish  the  cocoons  from  one  ano- 
ther according  to  their  value  or  their  use,  and  consider 
the  method  of  managing  each.  They  may  be  distin- 
guished into  the  good  and  bad.  The  good  cocoons  may 
be  known  by  these  marks :  they  are  little,  strong,  and 
firm  ;  have  a  fine  grain,  both  ends  are  round,  and  they 
are  free  from  spots.  Among  the  good  cocoons  also  may 
be  arranged  those  which  are  called  calcined  cocoons,  in 
which  the  worm,  in  consequence  of  sickness,  is  petrified 
or  reduced  to  a  fine  powder.  These  cocoons  produce 
more  silk  than  others,  and  are  sold  in  Piedmont  at  half 
a^  much  again.  They  may  be  distinguished  by  the  noise 
which  the  worm  makes  when  the  cocoon  is  shaken.  Of 
the  bad  cocoons  there  are  six  species  :  i.  The  pointed 
cocoonSj  one  extremity  of  which  ends  in  a  point ;  the 
silk  which  covers  the  point  is  weak,  and  soon  breaks  or 
tears.  2.  The  cocahns^  which  are  bigger,  but  the  con- 
texture is  weak.  3.  The  duptons^  or  double  cocoons, 
which  have  been  formed  by  the  joint  labour  of  two  and 
sometimes  of  three  worms.  4.  The  soufflons^  which  have 
a  loose  contexture,  sometimes  so  loose  that  they  are 
transparent.  5.  The  perforated  cocoons^  which  have  a 
hole  at  one  end.  6.  The  bad  choquette^  which  is  com- 
posed of  defective  cocoons,  spotted  or  rotten.  Besides 
these  there  is  the  good  choquette^  which  does  not  pro- 
perly belong  to  either  of  these  two  classes :  it  is  formed 
of  those  cocoons  in  which  the  worm  dies  before  the  silk 
is  brought  to  perfection.  The  worms  adhere  to  one 
side  of  the  cocoon,  and  therefore  when  the  cocoon  is 
shaken  will  not  rattle  :  the  silk  is  as  fine,  but  is  not  of 
so  bright  a  colour,  nor  is  so  strong  and  nervous,  as  that 
which  is  obtained  from  good  cocoons. 

The.cocoons  which  are  kept  for  breeding  are  called 
royal  cocoons.  For  selecting  and  preserving  these,  we 
for  tclecu  ^^^^  y^exk  favoured  with  some  valuable  instructions  by 
■ng  and  Mr  Wright  of  Paisley,  which  we  shall  present  to  our 
preferring  readers.— >The  largest  and  best  cocoons  ought  to  be 
the  royal  j^^p^  f^r  breed,  about  an  equal  number  of  males  and 
females;  the  cocoons  that  contain  the  former  are  sharp- 
er pointed  at  the  ends  than  those  that  contain  the  lat- 
ter. Although  it  should  happen  that  there  are  more 
females  than  males,  little  inconvenience  or  ill  conse- 
quences can  arise  from  it,  as  one  male  will  serve  two  or 
three  fiemales,  if  the  time  of  their  coming  out  of  the 
cocoons  answer.  About  ift  or  15  days  af^er  they  be- 
gin to  «pin,  the  cocoons  for  breed  may  be  laid  on  sheets 
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of  white  paper ;  about  this  time  the  moth  opens  for  it-  Si)k. 
self  a  passage  through  the  end  of  its  cocoon,  and  issues  > 
out.  When  the  female  has  laid  her  eggs,  which  on  an 
average  may  amount  to  250,  they  are  spread  upon  sheets 
of  paper,  and  hung  up  to  dry  in  some  place  where  they 
may  not  be  exposed  to  the  heat  of  the  sun  :  afler  being 
dried  thev  must  be  kept  in  a  cool  well-aired  place, 
where  neither  vapours  nor  moisture  can  reach  tbem. 
That  they  may  he  preserved  from  external  accidents,  as 
insects  of  different  kinds  will  destroy  them,  aiid  mice  is- 
their  enemy  in  all  the  stages  of  their  existence,  they 
should  be  kept  in  scone  pots  or  glass  bottles  with  their 
mouths  stopped,  and  there  remain  until  brought  out 
next  season  to  be  hatched. 

The  cocoons  from  which  the  silk  is  to  be  immediate- How  to 
ly  wound  must  be  exposed  to  the  heat  of  an  oven,  in  or-P^P'^'*  ^hc 
der  to  kill  the  chrysalis  or  aurelia,  which  would  other- P^?*®"'*' 
wise  eat  its  way  through  the  cocoon,  and  render  it  use-  vvoand. 
less.     The  following  directions  are  given  for  managing 
this  process  by  one  of  the  first  silk  manufacturers  in  Italy. 

Put  your  cocoons  in  long  shallow  baskets,  and  fill  TVofMse- 
them  within  an  inch   of  the   top.      You  then   cover'*'"' S^'** 
them  up  with  paper,  and  put  a  wrapper  over  that.   These  philotophi- 
baskets  are  to  be  disposed  in  an  oven,  whose  heat  is  vl3  aU Sonety, 
near  as  can  be  that  of  an  oven  from  which  the  bread  is  vol.  ii. 
just  drawn  after  being  baked.   When  your  cocoons  have 
remained  therein  near  an  hour,  you  must  draw  them 
out }  and  to  see  whether  all  the  worms  are  dead,  draw 
out  a  dupion  from  the  middle  of  your  basket  and  open 
it:  if  the  worm  be  dead,  you  may  conclude  all  the  rest 
are  so  j  because  the  contexture  of  the  dupion  being 
stronger  than  that  of  the  other  cocoons,  it  is  consequent- 
ly less  easy  to  be  penetrated  by  the  heat.     You  must 
observe  to  take  it  from  the  middle  of  the  basket,  be- 
cause in  that  part  the  heat  is  least  perceptible.     After 
you  have  drawn  your  baskets  from  the  oven,  you  must 
first  cover  each  of  them  with  a  woollen  blanket  or  rug, 
leaving  the  wrapper  besides,  and  then  you  pile  them 
above  one  another.    If  your  baking  has  succeeded,  your 
woollen  cover  will  be  all  over  wet  with  a  kind  of  dew, 
the  thickness  of  your  little  finger.     If  there  be  less,  it 
is  a  sign  your  cocoons  have  been  too  much  or  too  little  . 
baked.    If  too  much  baked,  the  worm,  being  over-dried, 
cannot  transpire  a  humour  he  no  longer  contains,  and 
your  cocoon  is  then  burnt.     If  not  enough   baked,  the 
worm  has  not  been  sufficiently  penetrated  by  the  heat 
to  distil  the  liquor  he  contains,  and  in  that  case  is  not 
dead. 

You  must  let  your  baskets  stand  thus  covered  five  or 
six  hours  if  possible,  in  order  to  keep  in  the  heat,  as  this 
makes  an  end  of  stifling  those  worms  which  might  liave 
avoided  the  first  impression  of  the  fire.  You  are  like* 
wise  to  take  great  care  to  let  your  cocoons  stand  in  the 
oven  the  time  that  is  necessary  ^  for  if  they  do  not  stand 
long  enough,  your  worms  are  only  stunned  for  a  time, 
and  will  afterwards  be  revived.  If,  on  the  other  hand, 
you  leave  them  too  long  in  the  oven,  you  burn  tbem : 
many  instances  of  these  two  cases  are  frequently  to  be 
met  with.  It  is  a  good  sign  when  yon  see  some  of  the 
butterflies  spring  out  from  the  cocoons  which  have  been 
baked,  because  you  may  be  certain  thej  are  not  burnt. 
For  if  you  would  kill  them  all  to  the  last  worm,  you 
would  burn  many  cocoons  which  might  be  more  expo- 
sed to  the  heat  than  that  particular  worm. 

The  next  operation  is  the  winding  of  the  silk.     Be- 
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fore  yoa  begin  to  wind^  you  most  prrpare  yoar  cocoons 
^  aa  follows : 

1 .  Id  stripping  them  of  that  waste  silk  that  surroattds 
them,  ami  which  served  to  fasten  them  to  the  twigs. 
This  burr  is  proper  to  stuflT  quilts,  or  other  such  uses ; 
you  may  likewise  spin  it  to  make  stockings,  but  they 
will  be  coaree  and  ordinary. 

2.  You  must  sort  your  eocoons,  separating  them  into 
^flbrent  classes  in  order  to  wind  them  apart.  These 
•lasses  are,  the  good  ^vhite  cocoons  \  the  good  co- 
ooona  of  all  the  other  colours  \  the  dupioos  \  the  co- 
eakms,  among  which  are  included  the  weak  cocoons  \ 
the  good  choqnette ;  and,  lastly,  the  bad  choquette. 
In  sorting  the  cocoons,  yon  will  always  find  some  per- 
iferated  cocoons  amongst  them,  whose  worm  is  nheady 
bom  \  those  you  must  set  apart  for  fleuret.  You  wiH 
Kkewiso  find  some  soufflons,  but  very  few  \  for  which 
fcason  Tvu  may  put  them  among  the  bad  choquette,  and 
tbey  run  up  into  waste. 

The  good  cocoons,  as  welt  wbite  .as  yellow,  are  the 
easiest  to  wind  \  those  which  require  the  greatest  care 
and  pains  are  the  cocalons  \  yon  must  wind  them  in 
cooler  water  than  the  others,  and  if  you  take  care  to 
give  them  to  a  good  windster,  you  will  have  as  good 
silk  from  them  as  the  rest.  You  must  likewise  have 
careful  windsters  for  the  dupioos  and  cboqnettes.  These 
two  species  require  hotter  water  than  the  common  co- 
aoons. 

The  good  cocoons  are  to  be  wound  in  the  following 
manner :  First,  cboosc  an  open  convenient  place  for  your 
filature,  the  longer  the  better,  if  you  intend  to  have 
many  furnaces  and  coppers.  The  building  should  be 
bigh  and  open  on  one  side,  and  walled  on  the  other,  as 
well  to  screen  you  from  the  oold  winds  and  receive  the 
sun,  as  to  give  a  free  passage  to  the  steam  of  your  ba- 
00ns  or  coppers. 

These  coppers  or  basons  are  to  be  disposed  fwhen  the 
building  will  admit  of  it)  in  a  row  on  each  side  of  the 
filature,  as  being  the  most  convenient  method  of  pla- 
cing them,  for  by  that  means  in  walking  up  and  down 
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Yoar  windster  must  always  bate  a  bowl  of  cold  fS»- 
ter  by  her,  to  dip  her  fingers  in,  and  to  sprinkle  very 
often  the  said  bar,  that  the-  heat  may  aot  bnro  the 
thread. 

Yonr  threads,  when  thus  twisted,  go  upon  two  irwi 
books  ealhed  ramptns,  which  ave  placed  higher,  and 
from  thence  they  go  upon  the  reel.  At  one  end  of 
the  axis  of  the  reel  is  a  cog-wheel,  which  catching 
in  the  teeth  of  tbo  post-ranrpin,  mov«s  it  from  tko  vigkt 
to  the  lefl,  and  conseqoently  the  thread  that  is  apes 
it ;  so  that  yoor  silk  is  woond  on  the  reel  crossways, 
and  your  threads  form  two  hanks  of  about  foar  Ingeia 
broad. 

As  offcen  as  tbe  cocoons  you  wind  are  done,  or  break 
or  diminish  only,  you  must  join  fresh  ones  to  keep  vs^ 
the  number  requisite,  or  tbe  proportion  \  becaaso,  as 
the  cocoons  wind  oflT,  the  thread  being  finer,  yoa  most 
join  two  cocoons  half  woimd  to  replace  a  new  one : 
Hins  you  may  vrind  three  new  ones  and  two  half  wound, 
and  your  silk  is  from  four  to  five  cocoons* 

When  you  Would  join  a  fresh  thread,  yoa  most  lay 
one  end  on  your  finger,  which  you  throw  lightly  on  the 
other  threads  that  are  winding,  and  it  joins  them  im* 
mediately,  and  continues  to  go  up  with  the  rest.  Yoo 
must  not  wind  off  your  cocoons  too  bare  or  to  the  last^ 
because  when  they  are  near  at  an  end,  the  bairri^  that 
is,  the  busk,  joins  in  with  tbe  other  threads,  and  makea 
tbe  silk  foul  and  gouty. 

When  you  have  finished  yoar  first  parcel,  you  moot 
clean  your  basons,*  taking  out  all  the  striped  worms,  aa 
well  as  the  cocoons,  on  which  there  is  a  little  silk, 
which  you  first  open  and  take  oat  the  worm,  and  then 
throw  tbem  into  a  basket  by  yoa,  into  which  yon  like- 
wise cast  the  looRe  silk  that  comes  off  in  making  the 
battue. 

Yoo  then  proceed  as  before  with  ether  twe  or  three 
handfuls  of  cocoons  \  you  make  a  new  battue ;  yea 
purge  them,  and  continue  to  wind  the  same  number  «f 
cocoons  or  their  equivalent,  and  so  to  the  end. 

As  was  already  mentioned,  the  windster  most  ahvaya 


yoo  see  what  every  one  iis  about.     And  these  basons     have  a  bowl  of  cold  water  by  her,  to  sprinkle  the  bar| 


should  be  two.  and  two  ^gcther,  with  a  chimney  be- 
tween every  couple. 

Having  prepared  yoor  reels  (which  are  turned  by 
hand,  and  require  a  qnick  eye),  and  yonr  fire  being  a 
light  one  under  every  bason,  your  windster  must  stay 
till  the  water  is  as  hot  as  it  can  be  without  boiling. 
When  every  thing  is  ready,  you  throw  into  your  ba- 
sons two  or  three  handfuls  of  cocoons,  which  you 
gently  brush  over  with  a  wisk  about  six  inches  long, 
eut  stumpy  like  a  broom  worn  out :  by  these  means  the 
threads  of  the  cocoons  stick  to  the  wisk.  You  must 
disengage  these  threads  from  tbe  wisk,  and  purge  tbem 
by  drawing  these  ends  with  your  fingers  till  they 
come  off  entirely  clean.     This  operation  is  called  /a 

When  the  threads  are  quite  clear,  you  must  pass  four 
of  them  (if  you  will  wind  fine  silk)  through  each  of  the 
holes  in  a  thin  iron  bar,  that  is  placed  horizontally  at 
llie  edge  of  your  bason  ;  afterwards  you  t^ist  the  two 
ends  (which  consist  of  four  cocoons  each)  twenty  or 
twenty-five  times,  that  the  ibor  ends  in  each  thread 
may  the  better  join  together  in  crossing  each  other,  and 
that  yonr  silk  may  be  plump,  which  otherwise  would 
be  flat. 


to  cool  her  fingers  every  time  she  dips  them  in  the  hot 
water,  and  to  pour  into  her  bason  when  necessary,  that 
is,  when  her  water  begins  to  hoik  You  mast  be  vofy 
carefnl  to  twist  your  threads  a  sufficient  iinmber  eif 
times,  aboot  25,  otherwise  yoor  silk  remains  flat,  in- 
stead of  being  roond  and  full  j  besides,  when  the  silk  ia 
not  well  crossed,  it  never  can  be  dean,  hecaose  a  goot 
or  nob  that  comes  from  a  cocoon  will  pass  throngh  a 
small  number  of  these  twists,  though  a  greater  witt 
stop  it.  Your  thread  then  breaks,  and  jpou  pass  what 
foulness  there  may,  be  in  the  middle  01  yonr  reel  be- 
tween the  two  banks,  which  serves  for  a  head-band  tn 
tie  them. 

You  must  observe  that  tout  water  be  jnst  in  a  ptt^tr 
degree  of  heat.  Wfien  it  is  too  cold,  tbe  thread  is  dcMl^ 
and  has  no  body  \  when  it  is  too  hot,  the  ends  which 
form  the  thread  do  not  join  well,  and  form  a  harsh  ill- 
qualified  stlk. 

Yon  must  change  the  water  in  your  bason  fonr  timea 
a  day  for  your  dopions  and  choquette,  and  twice  only 
for  good  cocoons  when  you  wind  fine  silk  \  but  if  yoa 
wind  coarse  stlk,  it  is  necessary  to  change  it  three  or 
four  times.  For  if  yoa  were  not  to  change  the  water,  tka 
tilk  woidd  not  he  so  bright  and  glossy,  beeansa  t|ie  wom^ 
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emitained  in  tbe  cocoons  fool  It  rwj  eonsidenibly. 
Yoa  must  endenvow  to  wind  ns  much  m»  possible  with 
clear  water,  for  if  there  are  too  many  worms  in  it,  jftnoit 
oilk  is  covered  wtth  a  kind  of  dust  whicb  atlnicts  the 
niotb,  and  destroys  yonr  silk, 

You  may  wind  yonr  silk  of  wb«t  size  yoa'pleaso,  from 
one  cocoon  to  looo  \  but  tt  is  difficnlt  to  wind  more 
than  30  in  a  thread.  The  nicety,  and  that  in  which 
consists  the  greatest  diffieoky,  is  to  wind  even ;  because 
as  the  cocoon  winds  off  the  end  is  finer,  and  you  must 
then  join  other  cocoons  to  keep  up  the  same  size.  This 
dffRcuIty  of  keeping  the  silk  always  even  is  so  great, 
that  (excepting  a  thread  of  two  cocoons,  whicb  we  call 
Offch)  we  do  not  say  a  silk  of  three,  of  four,  or  six  co* 
coons ;  but  a  silk  of*  three  to  fonr,  of  four  to  five,  of  six 
to  sewn  cocoons.  If  jroa  proceed  to  a  coarser  silk, 
you  cannot  calcniate  so  nicely  as  to  one  cocoon  more  or 
less.  We  say,  for  example,  firom  i  a  to  15,  from  15  to 
20,  and  so  on. 
^hat  nam-  What  number  of  worms  are  necessary  to  prodoce  a 
er  of  certain  quantity  of  silk  has  not  been  ascertained.  And 
'*^^'  P'^  as  different  persons  who  v^shed  to  determine  this  point 
tin  qsui-'  ^^®  ^^^  diflferent  results,  the  truth  seems  to  be,  that 
ity  of  silk,  from  various  circumstances  the  same  number  of  worms 
may  produce  more  silk  at  one  time  than  at  another.  It 
»  related  in  the  second  volume  of  the  Transactions  of 
the  Sociel}'  A>r  encouraging  ilrts^  &c.  that  Mrs  Wil- 
liams obtained  nearly  an  ounce  and  a  half  of  silk  from 
244  cocoons.  Mr  Swayne  from  50  cocoons  procured 
100  grains.  Miss  Rhodes  obtained  from  250  of  the 
Kirgest  cocoons,  three  qoarters  of  an  onnce  and  a  dram. 
From  a  paper  in  the  second  volume  of  the  American 
Transactions,  whicb  we  have  before  referred  to  in  the 
course  of  this  article,  we  are  informed  that  1 50  ounces 
of  good  cocoons  yield  about  f  i  ounces  of  silk  from  five 
to  six  cocoons:  if  you  wind  coarser,  sometliing  more. 
But  what  appears  astonishing,  Mr  Salvatore  Bertezen, 
an  Italian,  to  whom  the  Somty  for  encouraging  Arts, 
&c  adjodsed  their  gold  medal,  raised  five  pounds  of 
excellent  silk  from  1 2,000  worms, 
isnnbor  '^^  cocoons  produce  a  thread  of  very  uneqnal 
lietCcadf.  ItBgth  ;  yon  may  meet  with  some  that  yield  1200  ells, 
whilst  others  will  scarcely  afford  2Co  elb.  In  general, 
you  may  calculate  the  prodnction  of  a  cooooo  from  500 
to  6oa  ells  in  lengtb. 

SjLK'Loom.     See  Weatikg. 
SiLK'^orm.    See  Silk. 

SILLA,  a  large  town  on  the  Niger,  by  which  tbe 
travels  of  Mr  Park  were  bounded  towards  the  east.  He 
gives  no  particolar  description  of  the  place,  which  his 
health  and  spirits  permitted  him  not  to  survey,  but  as- 
signs the  reasons  by  which  he  was  induced  to  procee«^ 
no  farther.  On  his  arrival,  he  was  allowed  to  remain  un- 
der a  tree,  till  it  was  quite  dark,  surrounded  by  hun^- 
dreds  of  people.  But  their  language  was  extremely  dif<^ 
ferent  from  the  other  parts  of  Bambarra )  and  he  was 
|i^en  to  understand,  that  in  his  progress  eastward,  tho 
Bambarra  tongue  was  very  little  understood  >  and  that,, 
on  bis  reaching  Jenne,  be  would  find  the  greater  part  of 
the  inhabitants  accustomed  to  speak  a  different  language. 
He  bad  now  become  the  prey  of  sickness,  exhausted 
with  hunger  and  fatigue,  half  nakedy  and  without  any 
article  of  value,  to  procnre  for  himself  provisions, 
clothes,  or  lodging,  oa  which  account  he  resolved  to  re- 
turn, finding  diat  to  pFOsecute  his  jonraey  further  in 


ttiat  direction  waa  wholly  impracticabNB.  SlJla,  accord- 
ing to  the  Iskest  map  of  Africa,  in  in  14^  48'  N«  Lat 
and  i^  24'  W.  Long. 

SILPHA,  CAaRioK-BEETLSy  a  genos  of  insects 
belonging  to  the  order  cekopierop^  See  Ektomoloot 
Index, 

SILPHIUM, »  genos  of  plants  Belonging  to  the  elasi 
of  syngenesia,  and  to  the  order  of  polygaraia  necessaria  y 
and  in  the  natural  system  arranged  nodcr  the  49tb  or- 
der, Composifte,     See  Botant  Index, 

SILVER,  a  well  known  metattio  snbslanee.  For  an- 
acconnt  of  its  properties,  see  Chcmistrt  Index, 

SiLFSRy  Ores  of.     See  MllfERAZ.OGT  Index, 

SheH'SiLWRKj  is  prepared  of  the  shreds  of  stiver  Teaf,! 
or  of  the  leaves  themselves,  for  the  use  of  painters,  after 
the  same  nrnnner  as  shell-gold.     See  SAeii'GotD* 

SILVERING,  the  covering  of  any  thing  with  s^ver. 
It  is  usual  to  silver  metals,  wood,  paper,  &c.  which  is 
performed  either  with  fire,  oil,  or  size.  Metal-gt]den> 
silver  by  the  fire  >  painter  gilders  all  the  other  ways.. 
See  Gilding. 

To  silver  copper  or  brass,  i.  Cleanse  the  metal  witb 
aqnafortis,  by  washing  it  lightly,  and  immediately 
throwing  it  into  pore  water ;  or  by  heating  it  red  hot, 
and  scouring  it  with  salt  and  tartar,  and  pure  water, 
with  a  small  wire  brush.  2.  Dissolve  some  silver  in 
aquafortis,  in  a  broad-bottomed  glass  vessel,  or  of  gla- 
zed earth  ^  then  evaporate  away  the  aquafortis  over  a 
chaffing  dish  of  coals.  3.  Put  five  or  six  times  its 
quantity  of  water,  or  as  much  as  wrii  be  necessary  to 
dissolve  it  perfectly,  on  the  remaining  dry  calx ;  evapo- 
rate this  water  with  the  like  beat ;  then  put  more  fresh 
water,  and  evaporate  again  ^  and,  if  need  be,  the  tt^ird 
time,  making  the  fiie  towards  the  latter  end  so  strong  aa 
to  leave  the  calx  perfectly  dry,  which,  if  your  silver  io 
good,  will  be  of  a  pure  w^ite.  4,  Take  of  this  ealx, 
common  salt,  cr^als  of  tartar,  of  each  a  like  quantity 
or  bulk,  and  mixing  well  the  whole  composition,  put 
the  metal  into  pure  water,  and  take  of  the  said  powder 
with  your  wet  fingers,  and  rub  it  well  on,  till  you  find 
every  little  cavity  of  the  metal  sufficiently  silvered 
over.  5.  If  you  would  have  it  richly  done,  you  must, 
rub  on  more  of  the  powder ',  and,  in  the  last  place,  wash 
the  sHvered  metal  in  pure  water,  and  rub  it  hard  with  » 
dry  cloth. 

SiLVEBiNG  ef  Glasses,     See  Fultattnq  of  Looking-^ 
gausses, 

SILURIS,  a  genus  of  fishes  belonging  to  the  orden- 
abdominalea.     See  Ichtryologt  Inikx. 

SIM  A  N€  AS,  a  village  on  the  eastern  botmdary  oT 
the  kingdom  of  Leon  in  Spain,  six  miles  below  Valla* 
dolid,  on  the  river  Gisnerga.  Dr  Robertson,  in  the  in^ 
troduction  to  his  History  of  America,  makes  mention  of 
it,  and  it  is  remarkable  fcA*  the  archives  of  the  kingdomr 
of  Leon  and  Castile,  kept  in  the  castle.  This  colleo- 
tion  was  begun  when  the  kings  often  resided  at  Valla-* 
dolid,  in  which  city  is  still  the  civil  and  military  tribu- 
nal for  almost  the  whole  of  Spain  to  the  north  of  the 
Tagns.  It  was  thoup^ht  proper  to  have  tbose  papers 
kept  in  the  vicinity  of  that  court,  for  which  purpose  this 
castle  was  peculiarly  fitted,  being  entirely  erected  of 
stone.  At  one  period  there  were  two  large  balls  in  this 
offiee  filled  with  papers  respecting' the  fii*st  settlement  of 
the  Spaniards  in  South  America.  ,  There  was  likewise 
in  the  fooo»  called  the  ancient  reyiat patronage^  a  box 

containing; 


Smascas*. 
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Siaaiioas  containing  treatises  with  England,  in  which  are  many 
letters  and  treaties  between  the  kings  of  England  and 
Spain,  from  the  year  1400  to  1600.  There  was  also  a 
strong  box  in  the  same  archives,  with  five  locks,  which, 
we  are  told,  has  not  been  opened  since  the  tima  of  Phi- 
lip II.  and  it  is  supposed  that  it  contains  the  process  a- 
gainst  Pkilip^s  son  Prince  Charles.  But  it  appears  that 
some  of  the  state  papers  have  been  removed  to  Madrid« 

SIMEON  of  Durham^  the  cotemporary  of  William 
of  Malmsbury,  took  great  pains  in  collecting  the  mo(- 
numents  of  our  history,  eh-pecially  in  the  north  of  Eng- 
land, after  they  had  been  scattered  by  the  Danes.  From 
these  he  composed  a  history  of  the  kings  of  England, 
from  A.  D.  616  to  1130  ^  with  some  smaller  historical 
pieces.  Simeon  both 'studied  and  taught  the  sciences, 
and  particularly  the  mathematics  at  Oxford  ^  and  be- 
came precentor  of  the  church  at  Durham,  where  he 
died,  probably  soon  after  the  conclusion  of  his  history, 
which  was  continued  by  John,  prior  of  Hexham,  to 
A.  D.  1 1 56. 

SIMIA,  the  MoKKET,  a  genu's  of  quadrupeds  be- 
longing to  the  class  of  mammalia,  and  order  of  primates, 
in  the  Linnsean  system,  but  by  Mr  Pennant  arranged 
under  the  digitated  quadrupeds.  See  Mammalia  Xa- 
dex. 

SIMILE,  or  Similitude,  in  Bhetoric^  a  compa- 
rison of  two  things,  which  though  different  in  other 
respects,  yet  agree  in  some  one.  The  difference  be- 
tween a  simile  and  comparison  is  said  to  consist  in  this, 
that  the  simile  properly  belongs  to  whatever  we  call 
the  quality  of  a  thing,  and  the  comparison  to  the  quan- 
tity.    See  Comparison^  and  Oratory,  N®  118. 

SIMILOR,  a  name  given  to  aa  alloy  of  red  con- 
per  and  zinc,  made  in  the  best  proportions,*  to  imitate 
silver  and  gold. 

SIMON  Maccabeus,  a  celebrated  leader  and  high- 
priest  of  the  Jews,  who,  after  rendering  the  most  im- 
portant services  to  his  country,  was  at  last  treacherous- 
ly slain  by  his  son-in-law.  See  the  History  of  the 
JEJvs,  N®  15. 

SiMOS  MaguSj  or  the  Sorcerer,  was  a  native  of  Git- 
ton,  a  village  of  Ssmaria.  According  to  the  usual  prac- 
tice of  the  Asiatics  of  that  age,  he  visited  Egypt,  and 
EiifieUrt  there  probably  became  acquainted  with  the  sublime 
?S^^  ?  mysteries  taught  in  the  Alexandrian  school,  and  learned 
vol.  u.  ^  those  theurgic  or  magical  operations,  by  means  of  which 
xtfi,  it  was  believed  that  men  might  be  delivered  from  the 

power  of  evil  demons.  Upon  his  return  into  bis  own 
bountry,  the  author  of  the  Clementine  Recognitions 
relates,  that  be  imposed  upon  his  countrymen  by  high 
pretensions  to  supernatural  powers.  And  St  Luke  at- 
tests, that  this  artful  fanatic,  using  sorcery,  had  be- 
witched the  people  of  Samaria,  giving  out  that  he  was 
tome  great  one  ;  and  that  he  obtained  such  general  at- 
tention and  reverence  in  Samaria,  that  the  people  all 
gave  heed  to  him  from  the  least  to  the  greatest,  saying 
•*  This  man  is  the  great  power  of  God.'' 

By  the  preaching  of  Philip  the  Deacon,  he  was  with^^ 
other  Samaritans  converted  to  the  Christian  faith,  and 
admitted  into  the  infant  church  by  the  ordinance  of 
baptism.  His  conversion,  however,  seems  not  to  have 
been  real  ^  for,  upon  seeing  the  miraculous  effects  of 
the  laying  on  of  the  apostle's  hands,  he  offered  them  mo- 
ney, saying,  "  Give  me  also  this  power,  that  on  whom- 
soever I  lay  hands  he  may  receive  the  Holy  Ghost." 


He  probably  thought  Peter  and  .John  magicians  like 
himself,  bnt  better  skilled  in  the  art  of  deceiving  the 
multitude. 

Being  sharply  reproved  for  this  impiety,  be  seems  by 
his  answer  to  have  been  made  sensible  of  his  sin }  but 
his  repentance,  if  sincere,  was  of  short  duration.  Re- 
turning to  his  former  practices  of  imposture,  he  traveU 
led  through  various  provinces  of  the  empire,  opposing 
the  progress  of  the  gospel  \  and  arriving  at  Rome,  he 
led  astray  vast  numbers  of  people  by  his  pretended  mi- 
racles. How  long  he  lived  in  that  metropolis  of  the 
world,  or  in  what  manner  he  died,  we  have  no  accounts 
that  can  be  fully  depended  on.  The  Christian  writers 
tell  us,  that  being  raised  in  the  air  by  two  daemons,  be 
was  deprived  of  their  support  by  the  prayers  of  St  Pe- 
ter and  St  Paul,  and  falling,  broke  his  legs.  By  seme 
he  is  thought  to  have  been  the  person  mentioned  by 
Suetonius,  who,  undertaking  to  fly  in  the  presence  of 
Nero,  fell  to  the  ground  with  such  violence,  tha^  bis 
blood  spurted  up  to  the  gallery  where  the  emperor  was 
sitting. 

The  sum  of  this  impostor's  doctrine,  diverted  of  al- 
legory, was,  that  from  the  Divine  Being,  as  a  fountain 
of  light,  flow  various  orders  of  aeons,  or  eternal  na- 
tures, subsisting  within  the  plenitude  of  the  divine  es- 
sence \  that  beyond  these,  in  the  order  of  emanation, 
are  different  classes  of  intelligences,  among  Uie  lowest 
of  which  are  human  souls  j  that  matter  is  the  most  re- 
mote production  of  the  emanative  power,  which,  on  ac- 
count of  its  infinite  distance  from  the  Fountain  of 
Light,  possesses  sluggish  and  malignant  qualities,  which 
oppose  the  divine  operations,  and  are  the  cause,  of  evil  \ 
that  it  is  the  great  design  of  philosophy  to  deliver  the 
soul  from  its  imprisonment  in  matter,  and  restore  it  to, 
that  divine  light  from  which  it  was  derived  :  and  that 
for  this  purpose  God  had  sent  him  one  of  the  first  aeons 
among  men.  To  his  wife  Helena  he  also  ascribed  a  si- 
milar kind  of  divine  nature,  pretending  that  a  female 
seon  inhabited  the  body  of  this  woman,  to  whom  he 
gave  the  name  of  £ffm«.  Wisdom ;  whence  some  Chri- 
stian fathers  have  said,  that  he  called  her  the  Holy  Spi- 
rit, He  also  taught  the  transmigration  of  souls,  and 
denied  the  resurrection  of  the  body. 

Simon,  Richard^  was  born  at  JDieppe  the  15th  May 
1638.  ,He  began  his  studies  among  the  priests  of 
the  Oratory  in  that  city,  but  quitted  their  society  in 
a  short  time.  From  Dieppe  he  went  to  Paris,  where 
be  made  great  progress  in  the  study  of  the  oriental  lan- 
guages. Some  time  afterwards  he  joined  the  society^ 
of  the  Oratory  again,  and  becjime  a  priest  of  it  ia 
1660.  In  1670  he  published  some  pieces  of  a  smaller 
kind.  In  1678  his  Critical  History  of  the  Old  Testa-> 
ment  appeared,  but  was  immediately  suppressed  by  the 
intrigues  of  Messieurs  du  Port  Royal.  It  was  reprint- 
ed the  year  after,  and  its  excellence  soon  drew  the  at-, 
tention  of  foreigners ;  an  edition  of  it  was  accordingly 
published  at  Amsterdam  in  Latin,  and  at  Loudon  ia 
English. 

He  died  at  Dieppe  in  1712,  at  the  age  of  74. 

He  certainly  possessed  a  vast  deal  of  learning :  his 
criticism  is  exact,  but  not  always  moderate  \  and  there 
reigns  in  his  writings  a  spirit  of  novelty  and  singularity 
which  raised  him  a  great  many  adversaries.  The  most 
celebrated  of  these  were  Le  Clerc,  Vossius,  Jurieu,  Da 
Pin,  and  Bossuet.     Simon  wrote  an  answer  to  most  o£ 
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the  books  that  vrert  published  against  him,  and  displays 
a  pride  and  obstinacy  in  his  controversial  writings  which 
do  him  little  honour. 

He  was  the  author  of  a  great  many  books.  The  fol- 
lowing are  the  principal :  i.  The  Cei^emonies  of  the 
Jews,  translated  from  the  Italian  of  Leo  of  Modena, 
with  a  supplement  concerning  the  sects  of  the  Carraites 
and  Samaritans.  2.  L^Histoire  Critique  du  Vieux  Te* 
stament^  *'  The  Critical  History  of  the  Old  Testament.*' 
This  is  a  very  important  work,  and  deserves  the  atten- 
tion of  every  clergyman.  He  sometimes,  however,  de- 
viates from  the  road  of  integrity,  to  serve  the  cause  of 
the  church  of  Rome,  particularly  in  his  endeavours  to 
prove  the  uncertainty  of  the  Hebrew  language.  These 
passages  have  been  very  justly  exposed  and  confuted  by 
I)r  Campbell,  in  his  ingenious  Preliminary  Dissertations 
to  his  new  Translation  of  the  Gospels.  3.  Critical  His- 
tory of  the  Text  of  the  New  Testament.  4.  Critical 
History  of  the  Versions  of  the  New  Testamentt  5. 
Critical  History  of.  the  principal  Commentators  on  the 
New  Testament.'  6.  Inspiration  of  the  Sacred  Books* 
7.  A  translation  of  the  New  Testament.  This  book 
was  censured  by  Cardinal  Noailles  and  Bossuet.  8. 
The  History  of  the  rise  and  progress  of  Ecclesiastical 
Revenues,  which  is  commended  by  Voltaire,  as  is  his 
Critical  History  of  the  Old  Testament.  It  resulted 
from  a  quarrel  with  a  community  of  Benedictines^  9^ 
A  new  select  Library,  which  points  out  the  good  books 
in  various  kinds  of  literature,  and  the  use  to  be  made  of 
them. .  10.  Critical  Hi^torv  of  the  Belief  and  Customs 
of  the  Nations  on  the  Levant.  11.  Critical  Letters, 
&c 

SIMONICAL,  is  applied  to  any  person  guilty  of 
simony.     See  Simovt. 

SIMONIDES,  the  name  of  several  poets  celebrated 
in  antiquity  \  but  by  the  Marbles  it  appears  that  the 
eldest  and  most  illustrious  of  them  was  born  in  the  55th 
Olympiad,  538  years  B.  C.  and  that  he  died  in  his  90th 
year  \  which  nearly  agrees  with  the  chronology  of  Eu- 
nebius.  He  was  a  native  of  Ceos,  one. of  the  Cyclades, 
in  the  neighbourhood  of  Attica,  and  the  preceptor  of 
Pindar.  Both  Plato  and  Cicero  give  him  the  charac- 
ter not  only  of  a  good  poet  and  musician,  but  speak 
of  him  as  a  person  of  great  virtue  and  wisdom.  Such 
longevity  gave  him  an  opportunity  of  knowing  a  great 
Dombet  of  the  first  characters  in  antiquity  with  whom 
he  was  in  some  measure  connected.  It  appears  in  Far- 
bricius,  from  ancient  authority,  that  Simlonides  was 
ootemporary  and  in  friendship  with  Pittacus  of  Mity- 
}ene,  Hipparchus  tyrant  of  Athens,  Pausanias  king  of 
Sparta,  Hiero  tyrant  of  Syracuse,  with  Themistocles, 
and  with  Alevades  king  of  Thessaly.  He  is  mentioned 
hy  Herodotus  \  and  Xenophon,  in  his  Dialogue  upon 
Tyranny,  makes  him  one  of  the  interlocutors  with 
Hiero  king  of  Syracuse.  Cicero  alleges,  what  has  of- 
ten been  quoted  in  proof  of  the  modesty  and  wisdom 
of  Simonides,  that  when  Hiero  asked  him  for  a  defini- 
tion of  God,  the  poet  required  a  whole  day  to  medi*^ 
tate  on  so  important  a  question  :  at  the  end  of  which, 
upon  -the  prince  putting  the  same  question  to  him  a 
second  time,  be  asked  two  days  respite  \  and  in  this 
manner  always  doubled  the  delay  each  time  he  was  re- 
quired to  answer  it  \  till  at  length,  to  avoiding  offending 
.his  patron  by  more  disappointments,  he  frankly  con- 
fessed that  he  found  the  question  so  difficult,,  that  th« 


more  he  meditated  upon  it,  the  less  was  his  hope  of  Maoaidti^ 
being  able  to  solve  it. 

In  his  old  age,  perhaps  from  seeing  the  respect  which 
money  procured  to  such  as  had  lost  the  charms  of  youth 
and  the  power  of  attaching  mankind  by  otrher  means,, 
be  became  somewhat  mercenary  and  avaricious.  He 
was  frequently  employed  hy  the  victors  at  the  games  to 
write  panegyrics  and  odes  in  their  praise,  before  his  pu- 
pil Pindar  had  exercised  hi»  talents  in  their  behalf :  but 
Simonides  would  never  gratify  their  vanity  in  this  par- 
ticular, till  he  had  first  tied  them  down  to  a  stipulated 
sum  for  his  trouble  ^  and  upon  being  upbraided  for  his 
meanness,  he  said,  that  be  bad  two  coffers,  in  one  of 
which  he  had  for  many  years  pot  his  pecuniary  re- 
wards \  the  other  was  for  honours,  verbal  thanks,  and 
promises  \  that  the  first  was  pretty  well  filled,  but  the 
last  remained  always  empty.  And  he  made  no  scrupla 
to  confess  in  his  old  age,  that  of  all  the  enjoyments  of 
life,  the  lov^  of  money  was  the  only  one  of  which  tims 
had  not  deprived  him. 

He  was  frequently  reproached  for  his  vice  )  however,. 
he  always  defended  himself  with  good  humour.  Upoa 
being  asked  by  Hiero's  queen,  Whether  it  was  most  de- 
sirable to  be  learned  or  rich  ?  he  answered,  that-  it  was 
far  better  to  be  rich  \  for  the  leavned  were  always  de- 
pendent on  the  rich,  and  waiting  at  their  dooi*s  \  where- 
as, he  never  saw  rich  men  at  the  doors  of  the  learned. 
When  he  was  accused  of  being  so  sordid  as  to  sell  part 
of  the  provisions  with  which  his  table  was  furnished  by 
Hiero,  he  said  be  bad  dene  it  in  oider  ^'  to  display  to  th« 
world  the  magnificence  of  that  prince  and  his  own  fru- 
gality." To  others  he  said,  that  bis  reason  for  accu^ 
mulating  wealth  was,  that  "  he  would  rather  leave  nxH 
ney  to  his  enemies  after  death,  than  be  troublesome  to-- 
his  friends  while  living.^^ 

He  obtained  the  prize  in  poetry  at  tlie  public  games* 
when  he  was  fourscore  years  of  age.  According  to  Sui- 
das,  he  added  four  letters  to  the  Greek  alphabet  \  and? 
Pliny  assigns  to  him  the  eighth  string  of  the  lyre  \  but 
tbe^  claims  are  disputed  by  the  learned.. 

His  poetry  was  so  tender  and  plaintive,,  that  he  ae- 
qnired  the  cognomen  of  Meiicertes^  '*  sweet  as  honey  ^^^ 
and  the  tearful  eye  of  his  muse  was  proverbial.  X)io- 
nysius  places  him  among  those  polished  writers  who  ex- 
cel in  a  smooth  volubility,  and  flow  on  like  plenteous^ 
and  perennial  river6,.in  a  course  of  evenand  uninterrupt- 
ed harmony. 

It  is  to  JOionysius  that  we  are  indebted  for  the  prs-^ 
aervation  of  the  following  fragment  of  this  poet.  Da- 
nae  being  by  her  merciless  father  inclosed  in  a  chest,  and 
thrown  into  the  sea  with  her  child,  when  night  comes 
on,  and  a  storm  arises  which  threatens  to  overset  the 
chest,  she,  weeping  and  embracing  the  young  Perseus,, 
cries  out : 

Sweet  child  !  what  anguish  dbes  thy  mother  know,. 
Ere  cruel  grief  has  taught  thy  tears  to  flow  ! 
Amidst  the  roaring  wind^s  tremendous  sound. 
Which  threats  destruction  as  it  howls  around^ 
In  balmy  sleep  thou  liest,  as  at  the  breast, 
Without  one  bitter  thought  to  break  thy  rest<i 
The  glimmering  moon  in  pity  hides  her  light. 
And  shrinks  with  horror  at  the  ghastly  sight. 
Didst  thou  but  know,  sweet  innocent !  .our  woes. 
Not  opiate's  pow'c  thy  eyelids  now  could  dose. 
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Sleep  ody  aiWeel  1>abe  !  ye  wai^tes  in  sHeiiee  TeM  \ 
And  lull,  O  lull,  to  )rest  my  torturM  soul ! 

There  is  a  second  great  poet  of  the  name  of  Sinoii* 
ides  recorded  on  the  MarUes,  supposed  to  have  been 
Ills  grandson, .  and  who  gained^  in  478  B.  C.  the  prize 
in  the  nmes  at  Athens. 

SIMONT,  ts  the  corrupt  presentation  of  any  one  to 
an  ecdesiastrcal  benefice  for  money,  gift,  or  reward.  It 
is  so  called  from  the  reseroblmce  it  is  said  to  bear  to 
t!)e  sin  of  Simon  Magus,  though  the  purchasing  of  holy 
orders  seems  to  approach  nearer  to  his  offence.  It  was 
by  the  canon  law  a  very  grievons  crime :  and  is  so  much 
the  more  odious,  because,  as  Sir  Edward  Coke  observes, 
it  is  ever  accompanied  widi  perjury  \  for  the  presentee 
is  sworn  to  have  committed  no  simony.  However,  it 
was  not  an  offence  puni^able  in  a  criminal  way  at  the 
common  law :  it  being  thought  sufficient  to  leave  tlie 
clerk,  to  ecclesiastical  censures.  But  as  these  did  not 
affect  the  sirooniacal  patron,  nor  were  efficacious  enough 
to  repel  the  notorious  practice  of  the  thing,  divers  acts 
of  parliament  have  been  made  to  restrain  it  by  means  of 
civil  forfettnres ;  which  the  modem  prevailing  usage, 
with  regard  to  spiritual  preferments,  calls  aloud  to  be 
put  in  execution.  The  statute  31  Eliz.  c.  6.  enacts, 
that  if  any  patron,  for  money  or  any  other  corrupt  con« 
videration  or  promise,  directly  or  indirectly  given,  shall 
pireseDt,  admh,  institute,  induct,  install,  or  collate  any 
person  to  an  ecclesiastical  benefice  or  dignity,  both  th^ 
giver  and  taker  shall  forfeit  two  years  value  of  the  be* 
nefice  or  dignity  >  one  moiety  to  the  king,  and  the  other 
to  any  one  who  will  sue  for  the  same.  If  persons  also 
corruptly  resign  or  exchange  their  benefices,  both  the 
giver  and  taker  shall  in  like  manner  forfeit  double  the 
value  of  the  money  or  other  corrupt  consideration. 
And  persons  who  shall  coxruptly  ordain  or  license  any 
minister,  or  procure  him  to  be  ordained  or  licensed 
^which  is  the  true  idea  of  simony),  shall  incur  a  like 
forfeiture  of  forty  pounds  \  and  the  minister  himself  of 
ten  pounds,  besides  an  incapacity  to  hold  any  ecclesias* 
tical  preferment  for  seven  years  afterwards.  Corrupt 
•elections  and  resignations  in  colleges,  hospitals,  and 
other  eleemoifynary  corporations,  are  also  punished,  by 
the  same  statute,  with  forfeiture  of  the  double  value, 
vacating  the  place  or  office,  and  a  devolution  of  the 
Tight  of  election,  for  that  torn,  to  the  crown. 

SIMOOM,  a  hot  wind  which  blows  occasionally  in 
the  deserts  of  Africa,  and  probably  in  other  widely  ex- 
tended countries  parched  in  the  same  manner  by  a  ver- 
tical sua.  Its  effects  on  the  human  body  are  dreadful. 
If  inhaled  in  any  quantity,  it  produces  instant  suffoca- 
tion, or  at  least  leaves  the  unhappy  sufferer  oppressed 
with  asthma  and  lowness  of  spirits.  The  approach  of 
this  awful. scourge  of  God  is  indicated  by  a  redness  in 
the  air,  well  understood  by  those  who  are  accustomed 
to  journey  through  the  desert  ^  and  the  only  refuge 
which  they  have  from  it,  is  to  fall  down  with  their 
faces  close  to  the  ground,  and  to  continue  as  long  as 
possible  without  drawing  in  thehr  breath. 

Mr  Bruce,  who,  in  his  journey  through  the  desert, 
sutfeied  from  the  simoom,  gives  of  it  tlie  following- gra- 
phic;.! description  :  **  At  eleven  o'clock,  while  we  con- 
templated with  great  pleasure  the  rugged  top  of  dug- 
gre,  to  which  we  were  fast  approaching,  and  where  we 
were  to  solace  ourselves  with  plenty  of  good  water, 
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Idris  oor  guide  cried  ovt,  with  a  lood  votee.  Fall  apor  mmam 
your  fiices,  for  here  is  the  simoom.  I  saw  from  the  I 
south-east  a  haze  come,  in  colour  like  the  purple  part  Sin^Scfty. 
of  the  rainbow,  bnt  not  so  compreeaed  or  th^k.  It  '  ^ 
did  not  occupy  twenty  yards  in  Iveadth,  and  was  about 
twelve  feet  high  from  the  ground.  It  was  a  kind  eif 
blush  upon  the  air,  and  it  OMived  v«ry  raptdty ;  for  I 
acarce  could  turn  to  fall  upon  the  gronnd  with  my 
head  to  the  northward,  when  I  felt  the  heat  of  its  em* 
rent  plainlj  upon  my  fece.  "We  all  lay  fiat  on  the 
ground  as  if  dead,  till  Idris  told  us  it  was  blown  over* 
The  meteor  or  purple  hazA  which  I  saw  was  indeed 
passed,  but  the  light  air  that  still  blew  was  of  heat  !• 
threaten  suffocation.  For  my  part,- 1  found  distinctly  ill 
my  breast  that  I  had  imbibed  a  ]nrt  of  it,  nor  was  I 
free  of  an  asthmatic  sensation  till  I  bad  been  ooora 
months  in  Italy,  at  the  baths  of  Poretta,  near  tw« 
years  afterwards.'*  Though  the  severity  of  this  blast 
seems  to  have  passed  over  them  almost  instantaneously^ 
it  continued  to  blow  so  as  to  exhaust  diem  till  twenty 
minotes  before  five  in  the  aflemoon,  lasting  throoflli 
all  its  stages  very  near  six  hours,  and  leaving  them  a 
a  state  of  the  utmost  despondency. 

SIMPLE,  something  not  mixed  or  compounded  }  ia 
which  cense  it  stands  opposed  to  compounds 

Simple,  in  the  Materia  Medica^  a  general  name  fer 
all  herbs  or  plants,  as  having  each  its  particular  virtnci 
whereby  it  becomes  a  Himple  remedy. 

SIMPLICITY  IH  WRITIHG.  If  we  examine  the 
writers  whose  compositions  have  stood  the  test  of  ages, 
and  obtained  that  highest  honour,  '*  the  concurrent  ap- 
probation of  distant  times  and  nations,^*  we  shall  find 
that  the  character  of  simplicity  i»  the  un vary hig  circum- 
stance which  alone  hath  been  able  to  gain  this  uoiverfial 
homage  from  mankind.  Among  the  Greeks,  whose 
writers  in  general  are  of  the  simple  kind,  the  divinest 
poet,  the  most  commanding  orator,  the  finest  historian^ 
and  deepest  philoioph^,  are,  above  the  vest,  conspicn- 
ously  eminent  in  this  great  quality.  'The  Roman  wri- 
ters rise  towards  perfection  according  to  that  meaj»oi« 
of  simplicity  which  they  mingle  in  their  works  \  indeed! 
they  are  all  inferior  to  the  Greek  models.  But  who 
will  deuT  that  Lucretius,  Horaoi^  ^ii'gil«  Livy,  Te* 
rence,  lully,  are  at  once  the  simplest  and  best  of  Ro- 
man writers  f  unless  we  add  the  noble  annalist  who  ap- 
peared in  af^or-times ;  who,  notwithstanding  the  poiiti* 
cal  turn  of  his  genius,  which  sometimes  interferes,  is  ad- 
mirable in  i\ns  great  quality,  and  by  it  far  superior  to 
his  contemporaries,  li  is  this  one  ctrcnrostance  that 
hath  raised  the  venerable  Dante,  the  father  of  modem 
poetry,  above  the  succeeding  poets  of  his  country,  who 
could  never  long  maintain  the  local  and  temporary  ho- 
nours bestowed  upon  them  \  but  have  fallen  nnder  that 
just  neglect  which  time  will  ever  decree  to  (hose  who 
desert  a  just  simplicity  Tor  the  florid  colourings  of  style, 
contrasted  phrases,  affected  conceits,  the  mere  trappings 
of  composition  and  Gothic  minutise.  It  is  this  which  has 
given  to  Boilean  the  most  lasttn;;  wreath  in  France,  and 
to  Shake j<peare  ami  Milton  in  England  ;  especially  to 
the  former,  who*e  writings  contain  specin^ns  of  per- 
haps the  purest  and  shnpiest  English  that  is  anrwherte 
to  be  found,  e\%xpt  in  the  Hil)le  or  Book  of  Common 
Prayer.  As  it  appCsirs  from  these  instances,  that  sim- 
plicity is  the  only  universal  characteristic  of  just  wri- 
ting, so  the  superior  eminence  of  the  sacred  Scriptures 
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6tfn{>lic!iy  lA  this  quality  hath  been  generally  acknotvledged. 
H  One  of  the  greatest  critics  in  antiquity,  himself  con- 
Simpaon.  gpicnous  in  the  sublime  and  simple  manner,  hath  borne 
this  testimony  to  the  writings  of  Moses  and  St  Paul ; 
and  by  parity  of  reason  tire  must  conclude,  that  had  he 
been  conversant  with  the  other  sacred  writers,  his  taste 
and  candour  would  have  allowed  them  the  same  en- 
comium. 

It  hath  been  often  observed,  even  by  writers  of  no 
mean  rank,  that  the  '*  Scriptures  suffer  in  their  credit 
by  the  disadvantage  of  a  literal  version,  while  other  an- 
cient writings  enjoy  the  advantage  of  a  free  and  embel- 
lished translation.**  But  in  reality  these  gentlemen's  con- 
cern is  ill  placed  and  groundless:  for  the  truth  is,  '*  that 
most  other  writings  are  impaired  by  a  literal  translation  ^ 
whereas  giving  only  a  due  regard  to  the  idiom  of  diffe- 
rent languages,  the  sacred  writings,  when  literally  trans- 
lated, are  then  in  their  full  perfection.'' 

Now  this  Is  an  internal  proof,  that  in  all  other  wri- 
tings there  is  a  mixture  of  local,  relative,  exterior 
ornament,  which  is  often  lost  in  the  transfusion  from 
tone  language  to  another.  But  the  internal  beauties, 
which  depend  not  on  the  particular  construction  of 
tongues,  no  change  of  tongue  can  destroy.  Hence  the 
Bible  preserves  its  native  beauty  and  strength  alike 
in  every  language,  by  the  sole  energy  of  unadorned 
phrase,  natural  images,  weight  of  sentiment,  and  great 
simplicity. 

It  is  in  this  respect  like  a  rich  vein  of  gold,  which, 
tinder  the  severest  trials  of  heat,  cold,  and  moisture,  re- 
tains its  original  weight  and  splendour,  without  either 
loss  or  alloy ;  while  baser  metals  are  corrupted  by  earth, 
air,  water,  fire,  aiid  assimilated  to  the  various  elements 
throucrh  which  they  pas8. 

This  circumstance,  then,  may  be  justly  regarded  as 
sufBcient- to  vindicate  the  composition  of  the  sacred 
Scriptures,  as  it  is  at  once  their  chief  excellence  and 
greatest  security.  It  is  their  excellence,  as  it  renders 
them  intelligible  and  useful  to  all ;  it  is  their  security, 
as  it  prevents  their  being  disguised  by  the  false  and  ca- 
pricious ornaments  of  vain  or  weak  translators.  We 
may  safely  appeal  to  experience  and  fact  for  the  confir- 
mation of  these  remarks  on  the  superior  simplicity, 
utility,  and  excellence,  of  the  style  of  the  Holy  Scrip- 
ture. Is  there  any  book  in  the  world  so  perfectly  a- 
dapted  to  all  capacities?  that  contains  such  sublime  and 
exalted  precepts,  conveyed  in  such  an  artless  and  i|i- 
telligible  strain,  that  can  be  read  with  such  pleasure 
and  advantage  by  the  lettered  sage  and  the  unlettered 
|>easant  ? 

SIMPLOCE.  Sec  Oratory,  N°  72. 
SIMPSON,  Thomas,  professor  of  mathematics  at 
♦he  royal  academy  at  Woolwich,  fellow  of  the  Royal 
Society,  and  member  of  the  Royal  Academy  at  Stock- 
holm, was  born  at  Market  Bosworth  in  Leicestershire 
in  1 710.  His  father,  a  stuff-weaver,  tauglit  him  only 
to  read  English,  and  brought  him  up  to  his  own  busi- 
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ness  ;  but  meeting  with  a  scientific  pedlar,  who  like- 
wise practised  fortune-telling,  young  Simpson  by  his  as- 
sistance and  advice  left  ofl*  weaving,  and  professed  astro- 
logy. As  he  improved  in  knowledge,  however,  be  grew 
disgusted  with  this  pretended  art  ^  -and  renouncing  it, 
was  driven  to  such  ilifficulties  for  the  subsistence  of  his 
family,  that  he  came  up  to  London,  where  he  worked 
as  a  weaver,  and  taught  mathematics  at  his  snare  hours. 
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As  his  scholars  increased,  his  abilities  became  better   Simp^m, 
known,  and  he  published  his  Treatise  on  Fluxions,  by    Siimon. 
subscription^  in  1737  :  in  1740,  he  published  his  Trea- 
tise on  the  Nature  and  Laws  of  Chance  }  and  Essays 
in  Speculative  and  Mixed  Mathematics.     After  these 
appeared  his  Doctrine  of  Annuities  and  Reversions  \ 
Mathematical  Dissertations  ^  Treatise  on  Algebra j  E- 
lements  of  Geometry ;  Trigonometry,  Plane  and  Sphe- 
rical ^  Select  Exercises  j  and  his  Doctrine  and  Appli- 
cation of  Fluxions,  which  he  piofesses  to  be  rather  a 
new  work,  than  a  second  edition  of  his  former  publica- 
tion on  fluxions.     In  I743»  he  obtained  the  mathema- 
tical professorship  at  Woolwich  academy^  and  soon  af- 
ter was  chosen  a  member  of  the  Royal  Society,  when 
the  president  and  council,  in  consideration  of  his  mode- 
rate circumstancs,  were  pleased  to  excuse  his  admission- 
fees,  and  his  giving  bonds  for  the  settled  future  pay- 
ments.    At  the  academy  he  exerted  all  his  abilities  ia 
instructing  the  pupils  who  were  the  immediate  objects 
of  his  duty,  as  well  as  others  whom  the  superior  ofncera 
of  the  ordnance  permitted  to  be  boarded  and  lodged  ia 
his  house.   In  his  manner  of  teaching  he  had  a  peculiar 
and  happy  address,  a  certain  dignity  and  perspicuity, 
tempered  with  such  a  degree  of  mildness,  as  engaged 
the  attention,  esteem,  and  friendship  of  his  scholars* 
He  therefore  acquired  great  applause  from  his  superiors 
in  the  discharge  of  his  duty.    His  application  and  close 
•  confinement,  however,  injured  his  health.   Exercise  and 
a  proper  regimen  were   prescribed  to  him,  but  to  little 
purpose  :  for  his  spirits  sunk  gradually,  till  he  became 
incapable  of  performing  his  duty,  or  even  of  reading 
the  letters  of  his  friends.     The  effects  of  this  decay  of 
nature  were  greatly  increased  by  vexation  of  mind,  ow- 
ing to  the  haughty  and  insulting  behaviour  of  his  supe- 
rior the  first  professor  of  mathematics.     This  person, 
greatly  his  inferior  in  mathematical  accomplishments, 
did  what  he  could  to  make  his  situation  uneasy,  and  even 
to  depreciate  him  in   the  public  opinion  :   but  it  was  a 
vain  endeavour,  and  only  served  to  depress  himself.    At 
length  his  physicians  advised  his  native  air  for  his  reco- 
very, and  he  set  out  in  February  1761  y  but  was  so  fa- 
tigued by  his  journey,  that  upon  his  arrival  at  Boswortb, 
he  betook  himself  to  his  chamber,  and  grew  continually 
worse  till  the  day  of  his  death,  which  happened  on  the 
14th  of  May  in  the  51st  year  of  his  age. 

SIMSON,  Dr  Robert,  professor  of  mathematics  ia 
the  university  of  Glasgow,  was  bom  in  the  year  1687 
of  a  respectable  family,  which  had  held  a  small  estate  in 
the  county  of  Lanark  for  some  generations.  He  was, 
we  think,  the  setond  son  of  the  family.  A  younger 
brother  was  professor  of  medicine  in  the  university  of 
St  Andrew's,  and  is  known  by  some  works  of  reputa- 
tion, particularly  a  Dissertation  on  the  Nervous  System, 
occasioned  by  the  Dissection  of  a  Brain  completely  Os- 
sified. 

Dr  Simson  was  educated  in  the  university  of  Glas- 
gow under  the  eye  of  some  of  his  relations  who  were 
professors.  Eager  after  knowledge,  he  made  great  pro- 
gress in  all  his  studies  ^  and,  as  his  mind  did  not,  at 
the  very  first  openings  of  Science,  strike  into  that  path 
which  afterwards  se  strongly  attracted  him,  and  in 
which  he  proceeded  so  far  almost  without  a  companion, 
he  acquired  in  every  walk  of  science  a  stock  of  informa- 
tion, which,  though  it  had  never  been  much  augmented 
afterwards,  would  have  done  credit  to  a  professional  man 
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fiimioti.  in  any  of  liis  stodiea.  He  beoftroe^  at  a  v^  early  pe- 
riod, an  adept  in  the  pbilDBophy  and  theology  4>f  the 
echooU,  was  able  to  supply  the  place  of  a  sick  relation 
in  the  class  of  oriental  languages,  was  noted  for  bistori* 
cal  knowledge,  and  one  of  the  roost  knowing  botanists 
of  his  time. 

It  was  during  his  theological  studies,  as  preparatory 
for  his  entering  into  orders,  that  matliematics  took  hold 
of  his  fancy.  He  used  to  tell  in  his  convivial  moments 
Jiow  lie  amused  himself  when  preparing  his  exercises 
for  the  divinity  halL  When  tired  with  vague  specula- 
tion, in  which  he  did  not  meet  with  cerUinty  to  re- 
ward his  htbours,  he  turned  up  a  hook  of  oriental  phi- 
lology, in  which  he  found  something  which  he  could 
discover  to  be  true  or  to  be  false,  without  going  out  of 
the  line  of  study  which  was  to  be  of  ultimate  use  to 
him.  Sometimes  even  this  could  not  relieve  his  fatigue* 
He  then  had  recourse  to  mathematics,  which  never  fail- 
ed to  satisfy  nnd  refresh  him.  For  a  long  while  he  re- 
«trlct(!d  himself  to  a  very  moderate  use  of  the  cordial, 
feariii&r  that  he  would  soon  exbaast  the  small  stock 
'wliicii  so  limited  and  abstract  a  science  could  yield  ^ 
.till  at  last  he  found,  that  the  more  he  learned,  a 
wider  field  opened  to  his  view,  and  scenes  that  were 
inexhaustible.  Becoming  acquainted  with  subjects  far 
beyond  the  elements  of  the  science,  and  with  num- 
bers of  names  celebrated  during  that  period  of  ardent 
research  all  over  Europe,  he  found  it  to  be  a  manly  and 
important  study,  by  which  he  was  as  likely  to  acquire 
reputation  as  by  any  other.  About  this  time,  too, 
a  prospect  began  to  open  of  making  matheuEiatics  his 
profession  for  life.  He  then  gave  himself  up  to  it  with- 
out reserve. 

Hist)riginal  incitement  to  this  study  as  a  treat,  as 
something  to  please  and  refresh  his  mind  in  the  midst  of 
severer  tasks,  gave  a  particulai  turn  to  his  mathematical 
studies,  from  which  he  never  could  afterwards  deviate. 
Perspicuity  and  elegance  are  more  attainable,  and  moro 
discernible,  in  pure  geometry,  than  in  any  other  parts  of 
the  science  of  measure.  To  this  therefore  he  chiefly 
devoted  himself.  For  the  same  reason  he  preferred  the 
ancient  method  of  studying  pure  geometry,  and  even 
felt  a  dislike  to  the  Cartesian  method  of  substituting 
symbols  for  operations  of  the  mind,  and  still  more  was 
he  disgusted  with  the  substitution  of  symbols  for  the 
very  objects  of  discussion,  for  lines,  surfaces,  solids,  and 
their  affections.  He  was  rather  disposed  in  the  so- 
lution of  an  algebraical  problem,  where  quantity  alone 
was  considered,  to  substitute  figure  and  its  aflfectioBS 
for  the  algebraical  symbols,  and  to  convert  the  algebraic 
formula  into  an  analogous  geometrical  theorem.  And 
he  came  at  last  to  consider  algebraic  analysis  as  little 
lietter  than  a  kind  of  mechanical  knack,  in  which  we 
proceed  without  ideas  of  any  kind,  and  obtain  a  result 
without  meaning,  and  without  being  conscious  of  any 
process  of  reasoning,  and  therefore  without  any  convic- 


tion of  its  truth.  And  there  is  no  denying,  that  if  ge*  sjbkob. 
nuine  unsophisticated  taste  alone  is  to  be  consulted,  I)r 
Simson.was  in  the  right:  for  thongh  it  must  also  be 
acknowledged,  that  the  reasoning  ia  algebra  is  as  strict 
as  in  the  purest  geometry  of  £uclid  or  Apolionius,  the 
expert  analyst  has  little  perception  of  it  as  he  goes  on, 
and  his  £nal  equation  is  not  felt  by  himself  as  the  result 
of  ratiocination,  any  more  than  if  he  had  obtained  it  by 
Pascal's  arithmetical  mill.  This  does  not  in  tlie  least 
diminish  our  admiration  of  the  algebraic  analysis  ^  fo^ 
its  almost  boundless  grasp,  its  rapid  and  certain  proce- 
dure, and  the  delicate  metaphysics  and  great  address 
which  may  be  displayed  in  conducting  it.  Such,  how- 
ever, was  the  ground  of  the  strong  bias  of  Dr  Simson's 
mind  to  the  analysis  of  the  ancient  geometers.  It  in- 
creased as  he  went  forward  ^  and  his  veneration  (we 
may  call  it  his  love  or  affection)  for  the  ancient  geometry 
was  carried  to  a  degree  of  idolatry.  His  chief  labours 
were  exerted  in  efforts  to  restore  the  works  of  the  an- 
cient geometers  j  and  he  has  nowhere  bestowed  much 
pains  in  advancing  the  modem  discoveries  in  mathema- 
tics. The  noble  inventions,  for  example,  of  fluxions 
and  of  logarithms,  by  which  our  progress  in  mathema- 
tical knowledge,  and  in  the  useful  application  of  this 
knowledge,  is  so  much  promoted,  attracted  the  notice 
of  Dr  Simson  ;  but  he  has  contented  himself  with  de- 
monstrating their  truth  on  the  genuine  principles  .of 
the  ancient  geometry.  Yet  was  he  very  thoroughly 
acquainted  with  all  the  modern  discoveries  }  and  there 
are  to  be  seen  among  his  papers  discussions  and  inves- 
tigations in  the  Cartesian  method,  which  show  him  tho- 
roughly acquainted  with  all  the  principles,  and  even 
expert  in  the  tours  de  main^  of  the  most  refined  symbo- 
lical analysis  (a). 

About  the  age  of  25  Dr  Simson  was  chosen  pro- 
fessor of  mathematics  in  the  university  of  Glasgow.  He 
went  to  London  immediately  after  his  appointment, 
and  there  formed  an  Acquaintance  with  the  most  eminent 
men  of  that  bright  era  of  British  science.  Among 
these  he  always  mentioned  Captain  Halley  (the  celebra- 
ted Dr  Edmund  Halley)  with  particular  respect ;  say- 
ing, that  he  had  the  most  acute  penetration,  and  the 
most  just  taste  in  that  science,  of  auy  man  he  had  ever 
known.  And,  indeed,  Dr  Halley  has  strongly  exem- 
plified both  of  these  in  his  divination  of  the  work  of 
Apolionius  de  Scctione  Spatiiy  and  tHe  8th  book  of  his 
Conies f  and  in  some  of  the  most  beautiful  theorems  in 
Sir  Isaac  Newton's  Principia,  Dr  Simson  also  admired 
the  wide  and  masterly  steps  which  Newton  was  accus- 
tomed to  take  in  his  investigations,  and  his  manner  of 
substituting  geometrical  figures  for  the  quantities  which 
are  observed  in  the  phenomena  of  nature.  It  was  from 
Dr  Simson  that  the  writer  of  this  article  had  the  re« 
mark  which  has  been  oftener  than  once  repeated  in  the 
course  of  this  Work,  *'  That  the  39th  proposition  of  the 
first  book  of  the  Principia  was  the  most  important  pro- 

positioa 


(a)  In  1752  the  writer  of  this  article  being  then  his  sdtolar,  requested  him  to  examine  an  account  which  be 
gave  him  of  what  he  thought  a  new  curve  (a  conchoid  having  a  circle  for  its  base).  Dr  Simson  returned  it  next 
day  with  a  regular  list  of  its  leading  properties,  and  the .  investigation  of  such  as  he  thought  his  scholar  would 
'  net  so  easily  trace.  In  this  hasty  scrawl  the  lines  related  to  the  circle  were  familiarly  considered  as  arithmetical 
fractions  of  the  radius. considered  as  unity.  This  was  before  Euler  published  his  Arithmetic  of  the  Sines  and 
TangeuCs,  now  in  umveraal  use. 


SIM 


t    371    ] 


S    1    M 


Shnson  position  that  had  ever  been  exhibited  to  the  ]ihysico>R»* 
thematical  phiiosopher  ;**  and  he  used  always  to  iUi»- 
strate  to  his  more  advanced  scholars  the  superiority  of 
the  geometrical  over  the  al^braic  analysis,  by  compar- 
ing the  solation  given  by  Newton  of  the  inverse  pro- 
blem of  centripetal  forces,  in  the  42d  proposition  of  that 
book,  with  the  one  given  by  John  Bernoulli  in  the  Me^ 
moirs  of  the  Academy  of  Sciences  at  Paris  for  1 7 15. 
'We  have  heard  him  say,  that  to  his  own  knowledge 
Newton  frequently  investigated  bis  propositions  in  the 
Rymbolical  way,  and  that  it  was  owing  chiefly  to  Dr 
lialley  that  they  did  not  finally  appear  in  that  dress. 
Bnt  if  Dr  Simson  was  well  informed,  we  think  it  a 
great  argument  in  favour  of  the  symbolic  analysis,  when 
this  most  succei»!*ful  practical  artist  (for  so  we  must  call 
Newton  when  engaged  in  a  task  of  discovery)  found  it 
conducive  either  to  dispatch  or  perhaps  to  his  very  pro- 
gress. 

Returning  to  his  academical  chair,  Dr  Simson  dischar- 
ged the  duties  of  a  professor  for  more  than  50  years  with 
great  honour  to  the  university  and  to  himself. 

It  is  almost  needless  to  say,  that  in  his  prelections  he 
followed  strictly  the  Euclidian  method  in  elementary 
geometry.  He  made  use  of  Theodosius  as  art  introduc- 
tion to  sphericul  trigonometry.  In  the  higher  geome- 
try he  prelected  from  his  own  Conies  5  and  he  gave  a 
small  specimen  of  the  linear  problems  of  the  ancients, 
by  explaining^  the  properties,  sometimes  of  the  conchoid, 
sometimes  of  the  cissoid,  with  their  application  to  the 
solution  of  such  problems.  In  the  more  advanced  class 
he  was  accustomed  to  give  Napier's  mode  of  conceiving 
logarithms,  i.  e.  qnantities'as  generated  by  motion  \  and 
Mr  Cotes's  view  of  them,  as  the  sums  of  ratiunculse  \ 
and  to  demonstrate  Newton's  lemmas  concerning  the 
limits  of  ratios  ;  and  then  to  give  the  elements  of  the 
fluxlonary  calculus  \  and  to  finish  his  conrse  with  a  se- 
lect set  of  propositions  in  optics,  gnomonics,  and  central 
forces.  His  method  of  teaching  was  simple  and  perspi*- 
cuous,  his  elocution  clear,  and  his  manner  easy  and  im*- 
pressive.  He  had  the  Respect,  and  still  more  the  aflfec- 
tion,  of  his  scholars. 

With  respect  to  his  studies,  we  have  already  inform- 
ed the  reader  that  they  got  an  early  bias  to  pure  geo- 
metry, and  to  the  elegant  but  scrupulous  methods  of  the 
ancients. 

We  have  heard  Dr  Simson  say,  that  it  was  in  a  great 
measure  owing  to  Dr  Halley  that  he  so  early  directed 
his  efforts  to  the  restoration  of  the  ancient  geometers. 
He  had  recommended  this  to  him,  as  the  most  certain 
way  for  him,  then  a  very  young  man,  both  to  acquire 
reputation,  and  to  improve  his  own  knowledge  and  taste  j 
and  he  presented  him  with  a  copy  of  Pappus's  Mathe- 
matical Collections,  enriched  with  some  of  his  own  notes. 
The  perspicuity  of  the  ancient  geometrical  analysis^  and 
a  certain  elegance  In  the  nature  of  the  solutions  which 
it  affords,  especially  by  means  of  the  local  theorems, 
soon  took  firm  hold  of  his  fancy»  and  made  him,  with 
the  sanguine  expectation  of  a  young  man,  direct  his  very 
fiiSt  tlTovts  to  the  recovery  of  this  in  toto;  and  the  rest»> 
ration  of  Euclid's  Porisms  was  the  first  taak  which  be 
set  himself.  The  accomplished  geometer  knows  what  a 
desperate  task  this  wr.s,  from  the  scanty  and  mutilated 
account  which  we  have  of  this  work  in  a  single  passage 
of  Pappus.  It  was  an  ambition  which  nothing  hut  suc- 
cess could  justify  in  so  yonng  an  adventurer.    He  sac* 


eeeded  \  and  so  fearly  as  X718  seemed  to  have  been  in  Sinuoa. 
complete  possession  of  this  method  of  investigation, 
which  was  considered  by  the  eminent  geometers  of  an- 
tiquity as  their  surest  guide  through  the  labyrinths  of 
the  higher  geometry.  Dr  Simson  gave  a  specimen  of 
his  discovery  in  1723  in  the  Philosophical  Transactions. 
And  after  this  time  he  ceased  not  from  his  endeavours 
to  recover  that  choice  collection  of  Porisms  which  Eu- 
clid had  ^collected,  as  of  the  most  general  use  in  the  so- 
lution of  difficult  questions.  What  some  of  these  must 
have  been  was  pointed  out  to  Dr  Simson  by  the  very 
nature  of  the  general  proposition  of  Pappus,  which  he 
has  restored.  Others  were  pointed  out  by  the  lemmas 
which  Pappus  has  given  as  helps  to  the  yonng  mathe- 
matician towards  their  demonstration.  And,  being  thus 
in  possession  of  a  considerable  number,  their  mutual  re- 
lations pointed  out  a  sort  of  system,  of  which  these  made 
a  part,  and  of  which  the  blanks  now  remained  to  be 
filled  up. 

Dr  Simson,  having  thns  gained  his  favourite  pointy 
had  leisure  to  turn  his  attention  to  the  other  works  of 
the  ancient  geometers  ^  and  the  porisms  of  Euclid  now 
had  only  an  occasional  share.     The  loci  plani  of  Apol- 
lonius  was  another  task  which  he  very  early  enc^agcd  ip, 
and  completed  about  the  year  173S.    But,  after  it  was 
printed,  he  imagined  that  he  had  not  given  the  ipoissim<e 
pmpoaitiones  of  Apollonius,  and  in  the  precise  spirit  and 
order  of  that  author.     The  impression  lay  by  him  for 
some  years  j  and  it  was  with  great  reluctance  that  he 
yielded  to  the  intreaties  of  his  mathematical  friends,  and 
published  the  work,  in  1746,   with  some  emendations, 
where  he  tliooght  he  had  deviated  farthest  from  his  au- 
thor.    He  quickly  repented  of  this  scanty  concession, 
and  recalled  what  he  could  of  the  small  number  of  co- 
pies which  he  had  given  to  the  booksellers,  and  the  Inv 
pression  again  lay  by  him  for  years.    He  afterwards  re- 
corrected  the  work,  and  still  with  some  reluctsince  al- 
lowed it  to  come  abroad  as  the  Restitution  of  Apollo- 
nius.    The  public,  however,  had  not  been  so  fastidious 
as  Dr  Simson,  and  the  work  had  acquired  great  cele- 
brity, and  he  was  now  considered  as  one  of  the  first  and 
the  most  elegant  geometers  of  the  age  :  for,  in  the  mean 
time,  he  had  published  his  Conic  Sections,  a  work  of 
uncommon  merit,  whether  we  consider  it  as  equivalent 
to  a  complete  restitution  of  the  celebrated  work  of  A- 
pollonius  Pergxus,  or  as  an  excellent  system  of  this  im- 
portant part  of  mathematics.     It  is  marked  with  the 
same  features  as  the  loci plani^  the  most  anxious  solici- 
tude to  exhibit  the  very  text  of  Apollonius,  even  in  the 
propositions  belonging  to  the  books  which  had  been 
completely  lost.     Thr.se  could  be  recovered  in  no  other 
way  but  by  a  thorough  knowledge  of  the  precise  plan 
proposed  by  the  author,  and  by  taking  it  for  granted 
that  the  author  had  accurately  accomplished  this  plan* 
In  this  manner  did  Viviani  proceed  in  the  first  attempt 
which  was  made  to  restore  the  conies  of  Apollonius ; 
and  he  has  given  us  a  detail  of  the  process  of  his  conjee- 
tores,  by  which  we  may  form  an  opinion  of  its  justness, 
and  of  the  probability  how  far  be  has  attained  the  de- 
sired object.    Dr  Simson's  view  in  his  performance  was 
something  dlQerent,  deviating  a  little  in  this  one. case 
from  iiis  general  track.    He  was  not  altogether  pleased 
ifrith  the  work  of  Viviani,  even  as  augmented  by  the 
eighth  book  adde^  by  Halley,  and  his  wish  was  to  re- 
store the  ancient  original.     But,  in  the  mean  time,  an 
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Siason.  ftcademical  text  book  for  conic  sections  was  much  want- 
ed. He  was  much  dissatisfied  with  those  in  common 
use  'f  and  he  was  not  insensible  of  the  advantage  result- 
ing from  the  consideration  of  these  sections,  independent 
of  the  cone  first  introduced  hj  Dr  Wallis.  He  there- 
fore composed  this  excellent  treatise  as  an  elementarj 
book,  not  to  supersede,  but  to  prepare  for  the  study  of 
Apollonius^  and  accordingly  accommodates  it  to  this 
purpose,  and  gives  several  important  propositions  in 
their  proper  places,  expressly  <u  restitutiotis  of  Apollo^ 
nitfSf  whom  he  keeps  constantly  in  view  through  the 
whole  work. 

Much  about  this  time  Dr  Simson  seriously  began  to 
prepare  a  perfect  edition  of  Euclid's  Elements.     The 
^intimate  acquaintance  which  he  had  by  this  time  ac- 
quired with  all  the  original  works  of  the  ancient  geome- 
ters, and  their  ancient  commentators  and  critics,  encou- 
raged him  to  hope  that  he  could  restore  to  his  original 
lubtre  thi's  leader  in  mathematical  science^  and  tbeerrors 
which  had  crept  into  this  celebrated  work,  and  which 
still  remained  in  It,  appeared  of  magnitude  sufficient  to 
merit  the  most  careful  efforts  for  their  ren[U>val.     The 
DATA  also,  which  were  in  like  manner  the  introduction 
to  the  whole  art  of  geometrical  investigation,  seemed  to 
call  more  loudly  for  his  amending  hand.    For  it  appears 
that  the  Saracens,  who  have  preserved  to  us  the  writings 
of  the  ancients,  have  contented  themBelves  with  admir- 
ing these  celebrated  works,  and  have  availed  themselves 
of  the  knowledge  which  they  contain ;  but  they  have 
shown  no  inclination  to  add  to  the  stock,  or  to  promote 
the  sciences  which  thev  had  received.     They  could  not 
do  any  thing  without  the  synthetical  books  of  the  geo- 
meters ;  but,  not  meaning  to  go  beyond  the  discoveries 
which    they   bad    made,  they  neglected  all  the  books 
which  related  to  the  analytic  ait  alone,  and  the  greatest 
part  of  them  (about  25  out  of  30)  have  irrecoverably 
perished.     The  data  of  Euclid  have  fortunately  been 
preserved,  but  the  book  was  neglected,  and  the  only 
ancient  copies,  which  are  but  three  or  four,  are  misera- 
bly erroneous  and  mutilated.    Fortunately,  it  is  no  very 
arduous  matter  to  reinstate  this  work  in  its  original  per- 
fection.    The  plan  is  precise,  both  in  its  extent  and  its 
method.     It  had  been  restored,  therefore,  with  success 
by  more  than  one  author.     But  Dr  Simson's  compre- 
hensive view  of  the  whole  analytical  system  pointed  out 
to  him  many  occasions  for  amendment.'    He  therefore 
made  its  restitution  a  joint  task  with  that  of  the  elements. 
All  the  lovers  of  true  geometry  will  acknowledge  their 
obligations  to  him  fur  the  edition  of  the  Elements  and 
Data  which  he  published  about  1758.    The  text  is  cor- 
rected with  the  most  judicious  and  scrupulous  care,  and 
the  notes  are  inestimable,  both  for  their  information, 
and  for  the  tendency  which  they  must  have  to  form  the 
mind  of  the  student  to  a  true  judgment  and  taste  in 
mathematical  subjects.     Th'e  more  accomplished  reader 
will  perhaps}  be  sometimes  disposed  to  smile  at  the  axiom 
which  seems  to  pervade  the  notes,  "that  a  work  of  Eu- 
clid must  be  6uppo«>ed  without  error  or  defect/'   If  this 
was  not  the  case,  Euclid  has  been  obliged  to  bis  editor 
in  more  instances  than  one.    Nor  should  his  greatest  ad- 
mirers think  it  impossible  that  in  the  progress  of  human 
improvement,  a  geometrical  truth  should  occur  to  one 
of  these  latter  days,  which  escaped  the  notice  of  even 
the  Lincean  Euclid.     Such  merit,  however,  Dr  Sim- 
son  nowhere  claim'*,  but  lays  every  blame  of  error| 
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omission,  or  obscurity,  to  the  charge  of  Proclns,  Theon,    Si 
and  other  editors  and  comroentaton  of  the  renowned 
Grecian. 

There  is  another  work  of  ApoUonius  on  which  Dr 
Simson  has  bestowed  great  paii)s,  and  has  restored,  as 
we  imagine,  cmnibus  numeris perfeftum^  viz.  the  Sectio 
DETERMlNATA  \  oite  of  tbose  performances  which  are  of 
indispensable  use  in  the  application  of  the  ancient  ana- 
lysis. This  also  seems  to  have  been  an  early  task, 
though  we  do  not  know  the  date  of  his  labours  on  it. 
It  did  not  appear  till  after  his  death,  being  then  pub- 
lished along  with  the  great  work,  the  Porisms  of  £u* 
did,  at  the  ex  pence  of  the  late  Earl  Stanhope,  a  no- 
bleman intimately  conversant  with  the  ancient  geometry, 
and  zealous  for  its  reception  among  the  mathematicians 
of  the  present  age.  He  had  kept  up  a  constant  corre- 
spondence with  Dr  Simson  on  mathematical  subjects  y 
and  at  bis  death  in  1 768,  engaged  Mr  Clow  professor 
of  logic  in  the  university  of  Glasgow,  to  whose  care  the 
Doctor  had  left  all  his  valuable  |iapers,  to  make  a  selec- 
tion of  such  as  would  serve  to  support  and  increase  his 
well-earned  reputation  as  the  Restorer  of  ancient 
Geometry. 

We  have  been  thus  particular  in  our  account  of  Dr 
Simson^s  labours  in  these  works,  because  his  manner  of 
execution,  while  it  does  honour  to  his  inventive  powers, 
and  shows  his  just  taste  in  mathematical  composition,  al- 
so confirms  our  former  assertion,  that  be  carried  bis  re^ 
spect  for  the  ancient  geometers  to  a  degree  of  supersti- 
tious idolatry,  and  that  his  fancy,  unchecked,  viewed 
them  as  incapable  of  error  or  impc^rfection.    This  is  di- 
stinctly to  be  seen  in  the  emendations  which  he  h^  gi- 
ven of  the  texts,  particularly  in  his  editions  of  Euclid. 
Not  only  every  imperfection  of  the  reading  is  ascribed  to 
the  ignorance  of  copyists,  and  every  inaistinctness  in 
the  conception,  inconclusiveness  in  the  reasoning,  and 
defect  in  the  method,  is  ascribed  to  the  ignorance  or 
mistake  of  the  commentators  ^  but  it  is  all  along  assum- 
ed that  the  work  was  perfect  in  its  kind  ^  and  that  by 
exhibiting  a  perfect  work,  we  restore  the  genuine  origi- 
nal.    This  is  surely  gratuitous  \  and  it  is  very  possible 
that  it  has,  in  some  instances,  made  Dr  Simson  fail  of 
his  anxious  purpose,  and  give  us  even  a  better  than  the 
original.     It  has  undoubtedly  made  him  fail  in  what 
should  have  been  his  great  purpose,   viz.  to  give  the 
world  a  connected  system  of  the  ancient  geometrical  ana- 
lysis \  such  as  would,  in  the  first  place,  exhibit  it  in  its 
most  engaging  form,  elegant,  perspicuous,  and  compre- 
hensive 'j  and,  in  the  next  place,  such  as  should  engage 
the  mathematicians  of  the  present  age  to  adopt  it  as  the 
most  certain  and  successful  conductor  in  those  laborious 
and  difficult  researches  in  which  the  demands  of  modem 
science  continually  engage  them.    And  this  might  have 
been  expected,  in  the  province  of  speculative  geometry 
at  least,  from  a  person  of  such  extensive  knowledge  of 
the  properties  of  figure,  and  who  had  so  eminently  suc- 
ceedt'd   in  the  many  trials  which  be  had  made  of  its 
powers.     We  might  have  expected  that  he   would  at 
least  have  exhibited   in  one  systematic  point  of  view, 
what  the  ancients  had  done  in  several  detached  branches 
of  the  science,  and  how  far  they  had  proceeded  in  the 
solution  of  the  several  successive  classes  of  problems  ^  and 
we  might  have  hoped,  that  be  would  have  instructed  us 
in  what  manner  we  should  apply  that  method  to  the  so- 
lution Qf  problems  of  a  more  ckyated  kind,  daily  pre- 
sented 
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Simsen.  sented  to  ns  ifi  tlie  questions  of  physico-matbematical  sci- 
^^  ^~  ^cnce.  By  this  he  would  have  acquired  distinguished  ho- 
nour, and  science  would  have  received  the  most  valuable 
improvement.  But  Dr  Simson  has  done  little  of  all 
this  J  and  we  cannot  say  that  great  helps  have  been  de- 
rived from  his  labours  by  the  eminent  mathematicians  of 
this  age,  who  are  successfully  occupied  in  advancing  our 
knowledge  of  nature,  or  in  improving  the  arts  of  life. 
He  has  indeed  contributed  rjieatly  to  the  entertainment 
of  the  speculative  mathematician,  who  is  more  delighted 
with  the  conscious  exercise  of  his  own  reasoning  powers, 
than  with  the  final  result  of  his  researches.  Yet  we  are 
not  even  certain  that  Dr  Simson  has  done  this  to  the  ex- 
tent he  wished  and  hoped.  He  has  not  engaged  the  lik- 
ing of  mathematicians  to  this  analysis,  by  presenting  it 
in  the  most  agreeable  form.  His  own  extreme  anxiety 
to  tread  in  the  very  footsteps  of  the  original  authors,  has, 
in  a  thousand  instances,  precluded  him  from  using  his 
own  extensive  knowledge,  that  he  might  not  employ 
principles  which  were  not  of  a  class  inferior  to  that  of 
the  question  in  hand.  Thus,  of  necessity,  did  the  me- 
thod appear  trammelled.  We  are  deterred  from  employ- 
ing a  process  which  appears  to  restrain  us  in  the  applica* 
tion  of  the  knowledge  which  we  have  already  acquired  , 
and,  disgusted  with  the  tedious,  and  perhaps  indirect 
path,  by  which  we  must  arrive  at  an  object  which  we 
see  clearly  over  the  hedge,  and  which  we  could  reach 
by  a  few  steps,  of  the  security  of  which  we  are  other- 
wise perfectly  assured.  These  prepossessions  are  indeed 
founded  on  mistake  j  but  the  mistake  is  such,  that  all 
fall  into  it,  till  experience  has  enlarged  their  views. 
This  circumstance  alone  has  hitherto  prevented  mathe- 
maticians from  acquiring  that  knowledge  of  the  ancient 
analysis  which  would  enable  them  to  proceed  in  their 
researches  with  certainty,  dispatch,  and  delight.  It  ii» 
therefore  deeply  to  be  regretted,  that  this  eminent  ge- 
nius has  occupied,  in  this  superstitious  palseology,  a  long 
and  busy  life,  which  might  have  been  employed  in  ori- 
ginal works  of  infinite  advantage  to  the  world,  and  ho- 
nour to  himself. 

Our  readers  will,  it  is  hoped,  consider  these  observa- 
tions as  of  general  scientific  importance,  and  as  intimate- 
ly connected  with  the  history  of  mathematics^  and  there- 
fore as  not  improperly  introduced  in  the  biographical  ac- 
count of  one  of  the  most  eminent  writers  on  this  science. 
Dr  Simson  claimed  our  notice  as  a  mathematician  ^  and 
his  affectionate  admiration  of  the  ancient  analysis  is  the 
prominent  feature  of  his  literary  character.  By  this  he 
is  known  all  over  Europe  •,  and  his  name  is  never  men- 
tioned by  any  foreign  author  without  some  very  honour, 
able  allusion  to  his  distinguished  geometrical  elegance 
and  skill.  Dr  James  Moor,  professor  of  Greek  in  the 
univei'sity  of  Glasgow,  no  less  eminent  for  his  knowledge 
in  ancient  geometry  than  for  his  professional  talents,  put 
the  following  apposite  inscription  below  a  portrait  of  Dr 
Simson : 

GeoMETRIAM,   sub  TyRANNO  BARBARO  S£VA 

Servitute  diu  sq,ualentem,  in  Libert atem 
Et  decus  antiquum  vindicavit 

Unus. 

Yet  it  must  not  be  understood  that  Dr  Simson^s  pre- 
dilection for  the  geometrical  analysis  of  the  ancients  did 
so  far  mislead  him  as  to  make  him  neglect  the  symbo- 
lical analysis  of  the  present  times )  on  the  contrary,  he 


was  completely  master  of  it,  as  has  been  already  observed,    Simiton. 
and  frequently  employed  it.    In  his  academical  lectured  ^  '     i    ■ 
to  the  students  of  his  upper  classes,  he  nsed  to  point  out 
its  proper  province  (which  he  by  no  means  limited  by  a 
scanty  boundary),  and  in  what  cases  it  might  be  applied 
with  safety  and  advantage  even  to  questions  of  pure  geo- 
metry,   lie  once  honoured  the  writer  of  this  article  witb' 
(he  sight  of  a  very  short  dissertation  on  this  subject  (per- 
haps the  one  referred  to  in  the  preface  to  his  Conic  Sec- 
tions).    In  this  piece  he  was  perhaps  more  liberal  than 
the  mostzealouspartizansof  thesymbolical  analysis  could 
desire,  admitting  as  a  sufficient  equation  of  the  Conic' 

/?*  c 
Sections  L=:~-^,  whei*e  L  is  the  latus  rectum^  » is  the 
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distance  of  any  point  of  the  curve  from  the  focus,  p  is 
the  perpendicular  drawn  from  the  focus  to  the  tangent 
in' the  given  point,  and  c  is  the  chord  of  the  equicurve 
circle  drawn  through  the  focus.  Unfortunately  this  disser- 
tation was  not  found  among  bis  papers.  He  spoke  in 
high  terms  of  the  Analytical  Works  of  Mr  Cote«»,  and 
of  the  two  Bernoullis.  He  was  consulted  by  Mr  M'Lau- 
rin  during  the  progress  of  bis  inestimable  Treatise  of 
Fluxions,  and  contributed  not  a  little  to  the  reputation 
of  that  work.  The  spirit  of  that  most  ingenious  algebraic 
demonstration  of  the  fluxions  of  a  rectangle,  and  the  very 
process  of  the  argument,  is  the  same  with  Dr  Simson^s  in 
his  dissertation  on  the  limits  of  quantities.  It  was  there- 
fore from  a  thorough  acquaiatanee  with  the  subject,  and 
by  a  just  taste,  that  he  was  induced  to  prefer  bis  favourite 
analysis,  or,  to  speak  more  properly,  to  exhort  mathema- 
ticians to  employ  it  in  its  own  sphere,  and  not  to  become 
ignorant  of  geometry,  while  he  successfully  employed 
the  symbolical  analysis  in  cases  which  did  not  require  it, 
and  which  suffered  by  its  admission.  It  must  be  acknow- 
ledged, however^  that  in  his  later  years,  the  disgust  which 
he  felt  at  the  artificial  and  slovenly  employment  on  sub- 
jects of  pure  geometry,  sometimes  hindered  him  from 
even  looking  at  the  most  refined  and  ingenious  improve- 
ments of  the  algebraic  analysis  which  occur  in  the  wri- 
tings of  Euler,  D^Alembert,  and  other  eminent  roasters. 
But,  when  properly  informed  of  them,  he  never  failed  to 
give  them  their  due  praise^  and  we  remember  him  speak- 
ing, in  terms  of  great  satisfaction,  of  an  improvement  of 
the  infinitesimal  calculus,  by  D^Alembert  and  De  la 
(irange,*  in  their  researches  concerning  the  propagation 
of  sound,  and  the  vibration  of  musical  cords. 

And  that  Dr  Simson  not  only  was  master  of  this  cal- 
culus and  the  symbolical  calculus  in  general,  but  held 
them  in  proper  esteem,  appears  from  two  valuable  disser- 
tations to  be  found  in  his  posthumous  works  ;  the  one  on 
logarithms,  and  the  other  on  the  limits  of  ratios.  The 
last,  in  particular,  shows  how  completely  he  was  satis- 
fied with  respect  to  the  solid  foundation  of  the  method 
of  fluxions  \  and  it  contains  an  elegant  and  strict  de- 
monstration of  all  the  applications  which  have  been 
made  of  the  method  by  its  illustrious  author  to  the  ob- 
jects of  pure  geometry. 

We  hoped  to  have  given  a  much  more  complete  and 
instructive  account  of  this  eminent  geometer  and  hi.9 
works,  by  the  aid  of  a  person  fully  acquainted  with 
both,  and  able  to  appreciate  their  value  \  but  an  acci- 
dent has  deprived  us  of  this  assistance,  when  it  was  too 
late  to  procure  an  equivalent :  and  we  must  request  our 
readers  to  accept  of  this  very  imperfect  account,  since 
we  cannot  do  justice  to  Dr  Sinison^s  merit^  unless  almost 
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Simson.     equally  conversant  in  all  the  geometry  of  tbe  ancient 
Greeks. 

The  life  of  a  llteraiy  man  rarely  teems  with  anecdote ; 
and  a  mathematician,  devoted  to  his  studies,  is  perhaps 
more  abstracted  than  any  other  person  from,  the  ordina- 
ry occurrences  of  life,  and  even  the  ordinarj^  topics  of 
conversation.  Dr  Simson  was  of  this  class  ^  and,  hav- 
ing never  married,  lived  entirely  a  college  life.  Having 
no  occasion  for  the  commodious  house  to  which  his  place 
in  the  university  entitled  him,  he  contented  himself  with 
chambers,  good  indeed,  and  spacious  enough  for  his 
sober  accommodation,  and  for  receiving  his  choice  col- 
lection of  mathematical  writers,  but  without  any  deco- 
ration or  commodious  furniture.  His  official  servant 
sufficed  for  valtt,  footman,  and  chambermaid.  As  this 
retirement  was  entirely  devoted  to  study,  be  entertain- 
ed no  company  in  bis  chambers,  but  in  a  neighbouring 
house,  where  his  apartment  was  sacred  to  him  and  his 
guests. 

Having  in  early  life  devoted  himself  to  the  restoration 
of  the  works  of  the  ancient  geometers,  he  studied  them 
with  unremitting  attention ;  and,  retiring  from  tbe  pro- 
miscuous intercourse  of  tbe  world,  he  contented  himself 
with  a  small  society  of  intimate  friends,  with  whom  ho 
could  lay  aside  every  restraint  of  ceremony  or  reserve, 
and  indulge  in  all  the  innocent  frivolities  of  life.  Evert 
Friday  evening  was  spent  in  a  party  at  whist,  in  which 
he  excelled,  and  took  delight  in  instructing  others,  till 
increasing  years  made  him  less  patient  with  the  dulness 
of  a  scholar.  The  card-party  was  followed  by  an  hour 
or  two  dedicated  solely  to  playful  conversation.  In  iike 
manner,  every  Saturday  he  had  a  less  select  party  to 
dinner  at  a  house  about  a  mile  from  toVvn.  The  Doc- 
tor's long  life  gave  him  occasion  to  see  the  draniatts 
personce  of  this  little  theatre  several  times  completely 
clianged,  while  he  continued  to  give  it  a  personal  iden- 
tity :  so  that,  without  any  design  or  wish  of  his  own,  it 
became,  as  it  were,  his  own  house  and  his  own  family, 
and  went  by  his  name.  In  this  state  did  the  present 
writer  first  see  it,  with  Dr  Simson  as  its  father  and 
bead,  respected  and  beloved  by  every  branch  j  for,  as  it 
was  for  relaxation,  and  not  for  the  enjoyment  of  his  ac- 
knowledged superiority,  that  he  continued  this  habit  of 
his  early  youth  ;  and  as  his  notions  "  of  a  line  talk'*  did 
not  consist  in  the  pleasure  of  having  "  tossed  and  gored 
a  good  many  to-day,''  his  companions  were  as  much  at 
their  ease  as  he  wished  to  be  himself;  and  it  was  no 
small  part  of  their  entertainment  (and  of  his  too),  to 
smile  at  those  innocent  deviations  from  common  forms, 
and  those  mistakes  with  respect  to  life  and  manners, 
which  an  almost  total  retirement  from  the  world,  and 
incessant  occupation  in  an  abstract  science,  caused  this 
venerable  president  frequently  to  exhibit.  These  are 
remembered  with  a  more  afiectiiig  regret,  that  they  ai"e 
now  "  with  the  days  that  are  past,"  than  the  most 
pithy  apoplithegms,  ushered  in  with  an  emphatical 
"  Why,  Sir  I"  or  "  No,  Sir  !"  whidi  precludes  all  re- 
ply.  Dr  Simson  never  exerted  his  presidial  authority, 
•unless  it  wei*e  to  check  some  infringment  of  good  breed- 
ing, or  any  thing  that  appeared  unfriendly  to  religion  or 
purity  of  manners  ;  for  these  he  had  the  highest  rever- 
ence. We  have  twice  heard  him  sing  (he  had  a  fine 
voice  and  most  accurate  ear)  some  lines  of  a  Latin  hymn 
to  the  Divine  Geometer,  and  each  time  the  rapturous 
tear  stood  in  bis  eye. 
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But  we  ask  the  reader's  pardon  for  this  di^ession ;    sim^ok 
it  is  not  however  useless,  since  it  paints  the  man  as  much         || 
as  any  recital  of  his  studies  y  and  to  his  acquaintances      Sin^l 
we  are  certain  that  it  will  be  an  acceptable  memuran-         » 
dum.     To  them  it  was  often  matter  of  regret,  that  a 
pei*son  of  such  eminent  talents,  which  should  have  made 
him  shine  equally  in  any  line  of  life,  should  have  allowed 
himself  to  be  so  completely  devoted  to  a  study  which 
abstracted  him  from  the  ordinary  pursuits  of  men,  un- 
fitted him  for  the  active  enjoyment  of  life,  and  kept  him 
out  of  those  walks  which  they  frequented,  and  where 
they  would  have  rejoiced  to  meet  him* 

Dr  Simson  was  of  an  advantageous  stature,  with  a 
fine  countenance  ;  and  even  in  his  old  age  had  a  gr^e- 
ful  carriage  and  manner,  and  always,  except  when  in 
mourning,  dressed  in  white  cloth.  He  was  of  a  cheer-* 
ful  disposition ;  and  though  he  did  not  make  the  first 
advances  to  acquaintance,  had  the  most  alTable  manner, 
and  strangers  were  at  perfect  ease  in  his  company.  He 
enjoyed  a  long  course  of  uninterrupted  health ;  but  to- 
tVards  the  close  of  life  suffered  from  an  acute  disease, 
and  was  obliged  to  employ  an  assistant  in  his  profes- 
sional labours  for  a  few  years  preceding  his  death, 
which  happened  in  1768,  at  the  age  of  81.  He  left  to 
tbe  university  his  valuable  library,  which  is  now  ar- 
ranged apart  from  the  rest  of  the  books,  and  the  public 
use  of  it  is  limited  by  particular  rules.  It  is  considered 
as  the  most  choice  collection  of  mathematical  books  and 
manuscripts  in  the  kingdom,  and  many  of  tliem  are  ren- 
dered doubly  valuable  by  Dr  Simson's  notes. 

SIN,  a  breach  or  transgression  of  some  divine  law  or 
^command. 

SINAI,  or  SiNA,  a  famous  mountain  of  Arabia  Pc- 
trsea,  upon  which  God  gave  the  law  to  Moses.  It 
stands  in  a  kind  of  peninsula,  formed  by  the  two  arms 
of  the  Red  sea,  one  of  which  stretches  out  towards  the 
north,  and  is  called  the  ^t/lf  of  Kohum  ;  tbe  other  ex- 
tends towards  the  east,  and  is  called  the  gitif  of  Eian^ 
or  the  Elaniiish  sea.  At  this  dny  the  Arabians  call 
Mount  Sinai  by  the  name  of  Tor^  that  is,  the  **  moun- 
tain," by  way  of  excellence  ;  or  Gibel  or  Jihcl  Mousa^ 
"  the  mountain  of  Moses.*'  It  is  260  miles  from  Cairo, 
and  generally  it  requires  a  jonrney  often  days  to  travel 
thither.  The  wilderness  of  Sinai,  where  the  Israelites 
continued  encamped  for  almost  a  year,  and  where  Mo<cs 
erected  the  tabernacle  of  the  covenant,  is  considerably 
elevated  above  the  rest  of  the  country ;  and  the  ascent 
to  it  is  by  a  very  craggy  way,  the  greatest  part  of  which 
is  cut  out  of  the  rock  ^  then  one  comes  to  a  large  space 
of  ground,  which  is  a  plain  surrounded  on  all  sides  by 
rocks  and  eminences,  whose  length  is  nearly  12  miles. 
Towards  the  extremity  of  this  plain,  on  the  north  side, 
two  high  mountains  show  themselves,  the  hiirhest  of 
which  is  called  iSV/^cr?*  and  the  other  Horcb,  The  tops 
of  Horcb  and  Sinai  have  a  very  strep  ascent,  and  do 
not  stand  upon  much  ^ound,  in  compurison  to  their  ex- 
traordinary height:  that  of  Sinai  is  at  least  one-third 
part  higher  than  the  other,  and  its  ascent  is  more  up- 
right and  difficult. 

Two  German  miles  and  a  half  up  the  mountain  sttmdsNithvkrM 
the  convent  of  St  Catharine.     The  body  of  this  mona-  '^y*'** 
stery  is  a  building  120  feet  in   length   apd  almost  as 
many  in    bivadth.      Before   it   stands    another   small 
building,  in  which  is  the  only   gate  of  the  convent, 
which  remains  always  shut,  except  when  tbe  bishop  is 
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here.  At  otlier  tlineSy  whatever  is  lotroduced  wUhln 
the  convent,  wlicther  men  or  provisions,  is  drawn  up  by 
the  roif  in  a  basket,  and  witb  a  cord  and  a  pulley.  The 
whole  building  is  of  hewn  stone  ^  which,  in  such  a  de- 
sert, must  have  cost  prodigious  expense  and  pains.  Near 
this  chapel  issues  a  fountain  of  very  good  fresh  water  5 
it  is  looked  upon  as  miraculous  by  some  who  cannot  con- 
ceive how  water  can  flow  from  the  brow  of  so  high  and 
barren  a  mountain.  Five  or  six  paces  from  it  they 
show  a  stone,  the  height  of  which  is  four  or  five  feet,  and 
breadth  about  three,  which,  they  say,  is  the  very  stone 
whence  Moses  caused  the  water  to  gush  out.  Its  co« 
lour  is  of  a  spotted  gray;  and  it  is,  as  it  were,  set  in  a 
kind  of  earth  where  no  other  rock  appears.  This  stone 
has  twelve  boles  or  channels,  which  are  about  a  foot 
wide,  whence  it  is  thought  the  water  came  forth  for 
the  Israelites  to  drink. 

Much  has  been  said  of  the  writings  to  be  seen  at  Si- 
nai and  in  the  plain  about  it^  and  such  were  the  hopes 
of  discoveries  respecting  the  wanderings  of  the  Israelites 
from  these  writings,  that  Dr  Clayton,  bishop  of  Clogher, 
offered  jocl.  sterling  to  defray  the  expences  of  journey 
to  any  man  of  letters  who  would  undertake  to  copy 
them.  No  man,  we  believe,  undertook  this  task :  and 
(he  accurate  Danish  traveller  Niebubr  found  no  writings 
there,  but  the  names  of  persons  who  had  visited  the 
place  from  curiosity,  and  of  Egyptians  who  had  chosen 
to  be  buried  in  that  region. 

SINAPIS,  Mustard,  a  genus  of  plants  belonging 
to  the  class  tetradynamia,  and  to  the  order  siliquosa ;  and 
in  the  natural  system  ranged  under  tlie  39th  order,  Si7i' 
quoficE.     See  B  OTA  NY  Index. 

SINAPISM,  in  Pharmactiy  an  external  medicine,  in 
form  of  a  cataplasm,  composed  chiefly  of  mustard  seed 
pulverised,  and  other  ingredients  mentioned  in  the^  pre- 
ceding article. 

SINCERITY,  honesty  of  intention,  freedom  from 
hypocrisy.     See  Moral  Philosophy,  N°  ijy. 

SINCIPUT,  in  Anatomy,  the  forepart  of  the  head, 
reaching  from  the  forehead  to  the  coronal  suture. 

SINDY,  a  province  of  Hindostan  Proper,  bounded 
on  tlie  west  by  Makran,  a  province  of  Persia ;  on  the 
north  by  the  territories  of  the  king  of  Candahar  j  on 
the  north-east  by  those  of  the  Seiks  j  on  the  east  by  a 
sandy  desert  \  and  on  the  south-east  by  Cutch.  It  ex- 
tends along  the  course  of  the  river  Sinde  or  Indus  from 
its  mouth  to  Behker  or  Bhakor,  on  the  frontiers  of 
Moultan.  Reckoned  that  way,  it  is  300  miles  long  y 
and  its  breadth,  in  its  widest  part,  is  about  x6o.  In 
many  particulars  of  soil  and  climate,  and  in  the  general 
appearance  of  the  surface,  Sindy  resembles  Egypt  \  the 
lower  part  of  it  being  composed  of  rich  vegetable  mould, 
and  extended  into  a  wide  dell  \  while  the  upper  part  of 
it  is  a  narrow  slip  of  country,  confi.ned  on  one  side  by  a 
ridge  of  mountains,  and  on  the  other  by  a  sandy  desert^ 
the  river  Indus,  equal  at  least  to  the  Nile,  winding 
through  the  midst  of  this  level  valley,  and  annually 
overflowing  it.  During  great  part  of  the  south-west 
monsoon,  or  at  least  in  the  months  of  July,  August, 
and  part  of  September,  which  is  the  rainy  season  in  most 
other  parts  of  India,  the  atmosphere  is  here  generally 
clouded  \  but  no  rain  falls  except  very  near  the  sea.  In- 
deed, very  few  showers  fall  during  the  whole  year  \ 
owing  to  which,  and  the  neighbourhood  of  the  sandy 
deserts,  which  bound  it  on  the  east  and  on  the  north* 


west,  the  heats  are  so  violent,  and  the  winds  from  those  sindv 
quarters  so  pernicious,  that  the  houses  are  contrived  so  |) 
as  to  be  occasionally  ventilated  by  means  of  apertures  ^  Singin:;. 
on  the  tops  of  them,  resembling  the  funnels  of  small 
chimneys.  When  the  hot  winds  prevail,  the  windows 
are  closely  shut ;  and  the  lower  part  of  the  current 
of  air,  which  is  always  the  hottest,'^  being  thus  exclu- 
ded, a  cooler,  because  more  elevated  part,  descends  in- 
to the  house  through  the  funnels.  -  By  this  contrivance 
also  vast  clouds  of  dust  are  excluded  :  the  entrance  of 
which  would  alone  be  sufficient  to  render  the  houses  un- 
inhabitable. The  roofs  are  composed  of  thick  layers 
of  earth  instead  of  terraces.  Few  countries  are  more 
unwholesome  to  European  constitutions,  particularly 
the  lower  part  of  the  Delta.  The  prince  of  this  pro- 
vince is  a  Mahometan,  tributary  to  the  king  of  Canda- 
har. He  resides  at  Hydrabad,  although  Tatta  is  the 
capital.  The  Hindoos,  who  were  the  original  inhabi- 
tants of  Sindy,  are  by  their  Mahometan  governors  treat- 
ed witb  great  rigour,  and  denied  the  public  exercise  of 
their  religion  \  and  this  severity  drives  vast  numbers  of 
them  into  other  countries.  The  inland  parts  of  Sindy 
produce  saltpetre,  sal-ammoniac,  borax,  bezoar,  lapis  la- 
zuli, and  raw  silk.  They  have  also  manufactories  of 
cotton  and  silk  of  various  kinds  \  and  they  make  fine 
cabkiets,  inlaid  with  ivory,  and  finely  lackered.  They 
also  export  great  quantities  of  butter,  clarified  and  wrapt 
up  in  duppas,  made  of  the  hides  of  cattle.  The  ladles 
wear  hoops  of  ivory  on  both  their  arms  and  legs,  which 
when  they  die  are  burnt  with  them.  Tbey  have  large 
black  cattle,  excellent  mutton,  and  small  hardy  horses. 
Their  wild  game  are  deer,  hares,  antelopes,  and  foxes, 
which  they  hunt  with  dogs,  leopards,  and  a  small  fierce 
creature  called  a  shiahgush. 

SINE,  or  Right  Sine  of  an  Arch^  in  Trtgfmametnj^ 
is  a  right  line  drawn  from  one  end  of  that  arch,  perpen- 
dicular to  the  radius  drawn  to  the  other  end  of  the  arch  \ 
heing  always  equal  to  half  the  cord  of  twice  the  arch. 
See  Trigonometry  and  Geometry. 

SINECURE,  a  nominal  office,  which  has  a  revenue 
without  any  employment. 

SINEW,  a  tendon,  that  which  unites  the  muscles  to 
the  bones. 

SINGING,  the  action  of  making  divers  inflections 
of  the  voice,  agreeable  to  the  ear,  and  correspondent 
to  the  notes  of  a  song  or  piece  of  melody.  See  Me- 
lody. 

The  first  thing  to  be  done  in  learning  to  sing,  is  to 
raise  a  scale  of  notes  by  tones  and  semitones  to  an  octave, 
and  descend  by  the  same  notes  -,  and  then  to  rise  and 
fall  by  greater  intervals,  as  a  third,  fourth,  fifth,  &c. 
and  to  do  all  this  by  notes  of  difierent  pitch.  Then 
these  notes  are  represented  bylines  and  spaces,  to  which 
the  syllables  fa^  sol^  la^  mt\  are  applied,  and  tlie  pupil 
taught  to  name  each  line  and  space  thereby  ^  whence 
this  practise  is  called  W^ofVtg',  the  nature,  reason,  ef- 
fects, &c.  whereof,  see  under  the  article  Solfaing. 

SiJfGJNG  of  Birds,  It  is  worthy  of  observation,  that 
the  female  of  no  species  of  birds  ever  sings :  with  birds 
it  is  the  re^verse  of  what  occurs  in  human  kind.  Among 
the  feathered  tribe,  all  the  cares  of  life  fall  to  the  lot  of 
the  tender  sex  4  theira  is  the  fatigue  of  incubation  \  and 
the  principal  share  in  nursing  the  helpless  brood :  to  al- 
leviate these  fatigues,  and  to  support  her  under  them,, 
nature  hath  given  to  the  male  the  •song,  with  all  the 
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Singing  little  Uandtshments  and  soothing  arts ;  these  he  fondly 
U  exerts  (even  after  courtship)  on  some  spray  contiguous 
Sinking,  ^q  t|,g  nest,  during  the  time  his  mate  is  performing  her 
parental  duties.  But  that  she  should  be  silent  is  also 
another  Mrise  provi^sion  of  nature,  for  her  song  would 
discover  her  nest ;  as  would  a  gaudiness  of  pluma&e, 
ivhlchy  for  the  same  reason,  seems  to  have  been  deniecl 
her. 

On  the  song  of  birds  several  curious  experiments  and 
observations  have  been  made  by  the  Hon.  Daines  Bar- 
rington.     See  Phil.  Trans,  vol.  Ixiii. 

SINGULAR  NUMBER,  in  Grammar^  that  number  of 
nouns  and  verbs  which  stands  opposed  to  plural.  See 
Grammar,  N°  14. 

SINISTER,  something  on  or  towards  the  left  han^. 
Hence  some  derive  tiie  word  sinister  ^  sincndo;  because 
the  gods,  by  such  auguries,  permit  us  to  proceed  in  our 
designs. 

Sinister,  is  ordinarily  used  among  us  for  unlucky  \ 
-though,  in  the  £acred  rites  of  divination,  the  Romans 
used  it  in  an  opposite  sense.  Thus  avis  sinistrOy  or  a  bird 
on  the  left  hand,  was  esteemed  a  happy  omen  :  whence, 
in  the  law  of  the  1 2  tables,  J v^  sinistra  populi magister 
esto. 

Sinister,  in  Heraldry*  The  sinister  side  of  an  es- 
cutcheon is  the  left-hand  side  \  the  sinister  chief,  the  left 
angle  of  the  chief;  the  sinister  base,  the  left-hand  part 
of  the  base. 

SiNisTsn  Aspect,  among  astrologers,  is  an  appear- 
ance of  two  planets  happening  according  to  the  succes- 
sion of  the  signs  ',  as  Saturn  in  Aries,  and  Mars  in  the 
same  degree  of  Gemini. 

SINISTRI,  a  set  of  ancient  heretics,  thus  called 
because  they  held  the  left  hand  in  abhorrence,  and 
made  it  a  point  of  religion  not  to  receive  any  thing 
therewith. 

SINKING  FUND,  a  provision  made  by  parliament, 
consisting  of  the  surplusage  of  other  funds,  intended  to 
be  appropriated  to  the  paymentof  the  national  debt;  on 
the  credit  of  which  very  large  sums  have  been  borrowed 
for  public  uses. 

As  the  funding  system  had  been  adopted  in  other 
countries  long  before  it  was  resorted  to  in  Great  Bri- 
tain, a  provision  of  this  kind  had  appeared  necessary  at 
a  much  earlier  period,  and  had  been  established  in  Hol- 
land in  1655,  and  i<^  ^1^^  Tlcclesiastical  States  in  1685. 
These  funds  were  both  formed  by  the  reduction  of  the 
interest  00  the  public  debts,  and  by  appropriating  the 
annual  sum  thus  saved  to  the  gradual  discharge  of  the 
principal. 

In  the  reign  of  King  William,  when  the  mode  of  pro- 
viding for  extraordinary  expences  was  Brst  adopted  in 
this  country,  the  particular  tax  on  which  money  was 
borrowed,  generally  produced  much  more  than  was  suf- 
ficient to  pay  the  annual  interest,  and  the  surplus  was 
applied  in  sinking  the  principal,  which  was  generally 
effected  in  a  few  years.  Had  this  plan  been  pursued, 
there  never  could  have  been  any  great  accumulation  of 
public  debts;  but,  as  the  expenditure  increased,  and  the 
necessity  of  loans  of  still  greater  amount  became  more 
frequent,  it  was  found  difficult  to  provide  for  the  annual 
interest  of  the  sums  thus  borrowed  ;  and  the  repayment 
of  the  principal  was  either  put  off  to  a  distant  period, 
or  left  without  any  provision  to  the  chance  of  more  fiou- 
/Ishing  times. 


Some  of  the  effects  of  an  accumulating  public  Aehi  Sinking, 
soon  became  evident  in  the  discount  at  wbich  all  govern-  *  i  ^ 
ment  securities  sold,  and  in  the  difficulties  experienced 
in  providing  for  the  annual  expenditure ;  the  propriety 
of  reducing,  and  even  of  wholly  discharging,  the  debt, 
was  generally  acknowledged  ;  and  the  plan  of  a  sinking 
fund  was  recommended  in  a  pamphlet  published  in  170 1. 
In  1713  Mr  Archibald  Hutchison  presented  toGeorgel. 
A  plan  for  payment  of  the  public  debts.  In  17 15  dif- 
ferent projects  for  this  purpose  were  published  by  Ed- 
ward Leigh,  Mr  Asgtll,  and  others.  And  in  1717  a 
plan  for  the  gradual  discharge  of  the  debt  was  actually 
adppted,  which  was  afitrwards  generally  known  by  the 
Dame  of  the  sinking  lund. 

For  a  few  years  ihe  fund  was  strictly  applied  to  the 
purposes  for  which  it  was  establishtd;  and  so  well  were 
its  nature  and  importance  then  unden»tood,  that  money 
was  at  the  same  time  borrowed  for  extraordinary  ex- 
pences. In  1724,  the  sum  of  15,1441*  19s.  was  taken 
from  the  fund,  to  make  good  the  Joss  to  the  treasury 
from  the  reduction  of  the  value  of  gold  coin  ;  and  with- 
in I  2  years  from  its  establishment  it  was  charged  with 
the  interest  of  new  loans.  In  1733,  the  gross  sum  of 
half  a  million  was  taken  from  it  towards  the  supplies, 
at  which  time  the  medium  annual  produce  of  the  fund 
for  five  years  had  been  i  ,21 2,oool.  This  amount  would 
have  fully  discharged  the  debt  which  then  existed,  but 
the  alienation  of  it  was  continued. 

This  was  succeeded  by  the  consolidated  fund,  one  ob- 
ject of  which  was,  to  lay  the  foundation  of  a  new  sink- 
ing fund,  and  consisting,  like  the  old  one,  in  the  appli- 
cation of  the  principle  of  compound  interest.  On  this 
occasion  Mr  Pitt  consulted  the  late  Dr  Price,  who  com- 
municated three  plans,  one  of  which  was  afterwards 
adopted,  but  with  such  alterations  as  greatly  affected  its 
efficacy,  and  which  it  had  been  since  found  necessary  to 
correct.  By  the  act  passed  for  carrying  this  scheme  in- 
to execution,  the  annual  sum  of  i,ooo,00ol.  was  placed 
in  the  hands  of  commissioners,  to  be  issued  in  four  equal 
quarterly  payments,  and  to  be  applied  either  in  paying 
off  such  redeemable  annuities  as  wei'e  at  or  above  par, 
or  in  the  purchase  of  annuities  below  par,  at  the  market- 
price. 

On  the  1 7th  of  February,  1 792,  Mr  Pitt  proposed 
that  the  sum  of  400,0001.  should  be  issued  in  addition 
to  the  million,  for  the  purpose  of  accelerating  the  ope- 
ration of  the  fund  :  and  stated  that  it  might  be  expect- 
ed that  25  millions  of  3  per  cents  would  be  paid  off 
by  the  year  1800;  and  that  in  the  year  1808,  the  fund 
would  amount  to  4,000,000!.  per  annum,  the  sum  to 
which  it  was  then  restricted.  The  injudicious  restric- 
tion of  the  fund  to  4,ooo,ocol.  per  annum,  was  done 
away  by  an  act  passed  in  i8o2,  which  directed  that  the 
produce  of  the  two  funds  should  continue  to  accumulate, 
without  any  limitation  as  to  its  amount,  and  be  from 
time  to  time  applied,  according  to  the  former  provisions, 
in  the  redemption  or  purchase  of  stock,  until  the  whole 
of  the  perpetual  redeemable  annuities,  existing  at  the 
time  of  passing  the  act,  shall  have  been  coniplttely  paid 
off.  At  the  same  time,  the  annual  grant  of  2co,oool. 
in  aid  of  the  fund,  was  made  a  permanent  charge,  to 
be  issued  in  quarterly  payments  from  the  consolidated 
fund,  in  the  same  manner  as  the  original  milHou  per' 
annum.  In  consequence  of  tliese  improvements,  the  in-' 
crease  of  the  fund  has  been  much  greater  than  it  was* 
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lakia^    origtnalty  estinmted ;  and  on  the  ist  of  February,  1 8o6| 


was  as  follows : 

Annual  charge  by  act  of  26  Geo* 

III.  -  -  L.  1,000,000 

Ditto  42  Geo.  III.         -  -  200,000 

Annuities  for  99  and  96  years,  ex- 
pired 1792 

8hort  annuities,  expired  1 787 

Life  annuities,  nnclainied  and  ex- 
pired -  -  r 

Dividend  on  98,386,402!.  at  3  per 
cent.  -  -  - 

Ditto  on  2,617,4001.  at  4  per  cent. 

Ditto  on  142,0001.  at  5  per  cent. 

One  per  cent,  on  capitals  erected 
since  1723 


54,880 
25,000 


o 
o 

o 


o 

o 

6 
o 


50.308    5    7 


a,95i»59^ 
104,696 

7,100 


I 

o 

o 


2 
O 

o 


3,202,672      X    10 

Total,    L.  7,596,249     3     I 


This  sum  is  exclusive  of  the  fund  for  the  reduction 
of  the  public  debt  of  Ireland,  which  at  the  above  pe- 
riod amounted  to  479i537l*  8s.  and  of  the  fund  for  re- 
duction of  the  imperial  debt,  which  amounted  to  56,9601. 
9R.  4^' 

The  progress  of  the  fund  from  the  commencement  of 
its  operation  on  1st  August  1786,  to  the  1st  February 
i8c6,  will  appear  from  the  following  statement  of  the 
total  amount  of  the  stock  redeemed  by  the  commission- 
ers up  to  the  latter  period. 


Consolidated  3  per  cent  annuities 
Reduced  3  per  cent,  annuities 
Old  South  sea  annuities 
New  South  sea  annuities 
Three  per  cents  1751 
Consolidated  4  pertrent.  annuities 
Navy  5  per  cent,  annuities 


L.  39,922,421 

5  «, 493^98 1 

3,492,000 

2,783,000 
695,000 

2,617,400 
142,000 


Total,     L.  101,145,802 

The  total  sum  which  had  been  paid  for  this  amount 
of  stock  was,  62,842,7821.  7s.  lod.  the  consolidated  3 
per  cents  having  been  bought  up  on  an  average  at  61 1, 
per  cent,  and  the  reduced  at  somewhat  less. 

The  progress  already  made  by  the  fund,  and  the  inY- 
portant  effect  it  has  had  in  supporting  the  value  of  the 
government  securities  at  a  time  when  it  has  been  neces- 
Miry  to  Iyoitow  unprecedented  sums  in  almost  every  year, 
sufficiently  demonstrate  the  great  utility  of  this  measure. 
As  its  increase  will  be  continually  augmenting,  it  will, 
if  steadily  persevered  in,  and  faithfully  applied,  become 
ultimately  capable  of  discharging  a  debt  of  any  amount 
with  which  it  is  possible  to  suppose  the  country  will 
ever  be  encumbered. 

SiNOPLE,  in  HtrMry^  denotes  vert,  or  green 
colour  in  armories.-— Si nople  is  used  to  signify  love, 
youth,  beauty,  rejoicing,  and  liberty;  whence  it  is 
that  letters  of  grace,  ambition,  legitimation,  &c«  are 
always  sealed  with  green  wax. 

SINUOSITY,  a.  series  of  bends  and  turns  in  arches 
•or  other  irregular  figures,  sometimes  jutting  out  and 
' sometimes  falling  in. 

SINUS,  in  Anatttmy,  denotes  «  cavity  in  certain  bones 
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and  other  parts,  the  entrance  whereof  ts  very  narrow,      si^us 
and  the  bottom  wider  and  more  spacious. 

SiKUS,  in  Surgery f  a  little  cavity  or  saccukis,  fre» 
quently  formed  by  a  wound  or  ulcer,  wherein  pus  is 
collected. 

SIPHON.     See  Hydrcdyamics. 

SIPHONANTHUS,  a  genus  of  plants  belongings 
to  the  class  of  tetrandria  and  order  of  monogynia.  See' 
Botany  Index. 

SIPONTUM,  Sepuntum,  or  &pirs,  in  Ancient  Geo^ 
graphy^  a  town  of  Apulia,  so  denominated  (according  to 
Strabo)  from  the  great  quantity  of  sepite  or  cuttlefish 
that  are  thi*own  upon  the  coast.  Diomede  is  supposed  by 
the  same  author  to  have  been  the  founder  of  this  place  y 
which  appears  from  Livy  to  have  become  a  colony  of 
Roman  citizens.  In  the  early  ages  of  Christian  hierar* 
chy,  a  bishop  was  fixed  in  this  church  \  but,  under  the 
Lombards,  his  see  was  united  to  that  of  Hetieventum.- 
Being  again  separated,  Sipontum  became  an  archiepis- 
copal  diocese  in  1094,  about  which  time  it  was  so  ill 
treated  by  the  Barbarians,  that  it  never  recovered  its* 
splendour,  but  sunk  into  such  misery,  that  in  1 260  it- 
was  a  mere  desert,  from  the  want  of  inhabitants,  the 
decay  of  commerce,  and  the  insalubrity  of  the  airv 
Manfred  haying  taken  these  circumstances  into  consi- 
deration, began  in  1261  to  build  a  new  city  on  the  sea- 
shore, to  which  he  removed  the  few  remaining  Sipon« 
tines.  (See  the  article  Maktredonia).  Sipontum 
was  situated  at  the  distance  of  a  mile  from  the  shore* 
Excepting  a  part  of  its  Gothic  cathedral,  scarce  one 
stone  of  the  ancient  city  now  remains  upon  another. 

SIPUNCULUS,  in  Naiuraf  History,  a  genus  of 
the  class  of  vermes,  and  order  intestina.  See  Hel- 
MINTHOLOGY  Index, 

SIR,  the  title  of  a  knight  or  baronet,  which,  for  dis- 
tinction's  sake,  as  it  is  now  given  indiscriminately  to  all 
men,  is  always  prefixed  to  the  knight*8  Christian  name, 
either  in  speaking  or  writing  to  them. 

SIRCAR,  any  office  under  the  government  in  Hin^ 
dostan.  It  is  sometimes  used  for  the  state  of  govern- 
ment itself.  Likewise  a  province,  or  any  number  of 
pergunnahs  placed  under  one  head  in  the  government 
books,  for  conveniency  in  keeping  accounts.  In  com* 
mon  usage  in  Bengal,'  the  under  banyans  of  European 
gentlemen  are  called  sircars, 

SIRE,  a  title  of  honour  formerly  given  to  the  king 
of  France  as  a  mark  of  sovereignty. 

Sire,  was  likewise  anciently  used  in  the  same  sense 
with  sievr  and  seigneur,  and  applied  to  barons,  gentie<- 
men,  and  citizens. 

SIRENS,  in  fubulotts history, certain  celebrated  songv 
stresses  who  were  ranked  among  the  demigods  of  anti- 
quity. Hyirinus  places  their  birth  among  the  consew 
quences  of  the  rape  of  Proserpine.  Others  make  them 
daughters  of  the  river  Acheloos  and  one  of  the  muses^,  *Oind  Met' 
The  number  of  the  Sirens  was  three,  and  their  names li^  *^* 
were  Parihenope,  Lygea,  and'  Lettama^  Some  make 
them  half  women  and  half  fi!>h  }  others  -half  women 
and  half  birds.  There  are  antique  repnesentations  df 
them  still  subsisting  under  both  these  Ibrms.  Pausanias 
tells  us,  that  the  Sirens,  by  the  persuasion  of  Juno,  chal- 
lenged the  Muses  to  a  trial  of  skill  in  singing ;  and  these 
having -vanquished  thetn,  plucked  the  golden  feathers 
from  the  wings  of  the  Sirens,- and  ^ined  ibem  into 
.+     •  3  B  .  cipwfts, 
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9irM«.    erowiMy  with  ivhicli  they  adorned 

Argonauts  are  said  to  have  been  diverted  from  the  ei^ 
Gbantment  of  their  songs  by  the  superior  strains  of  Or- 
pheus :  Ulysses,  however,  had  gretit  difficulty  in  tecur* 
ing  himself  from  seduction.     See  Odya,  lib.  xii. 

Pope,  in  his  notes  to  the  twelfth  book  of  the  Odys- 
sey, observes,  the  critics  have  greatly  laboured  to  explain 
what  was  the  foundation  of  this  fiction  of  the  Sirens. 
We  are  told  by  some,  that  the  Sirens  were  queens  of 
oertain  small  islands  named  Sumus^^  that  lie  near  Ca- 
prsea  in  Italy,  and  chiefly  inhabited  the  promontory  of 
Minerva,  upon  the  top  of  which  that  goddess  had  a 
temple,  as  some  affirm,  built  by  Ulysses.  Here  there 
was  a  renowned  academy,  in  the  reign  of  the  Sirens, 
fiimoos  for  eloquence  and  the  liberal  sciences,  which 
gave  occasion  to  the  invention  of  this  fable  of  the  sweet- 
ness of  the  voice  and  attracting  songs  of  the  Sirens.  But 
why  then  are  they  fabled  to  be. destroyers,  and  painted 
in  such  dreadful  colours  ?  We  are  told,  that  at  last  the 
students  abused  their  knowledge,  to  the  coloiiring  of 
wronir,  the  corruption  of  manners,  and  the  subversion  of 
government:  that  is,  in  the  language  of  poetry,  they  were 
feigned  to  be  transformed  into  monsters,  and  with  their 
music  to  have  enticed  passengers  to  their  ruin,  who  there 
eonsumed  their  patrimonies,  and  poisoned  their  virtues 
with  riot  and  effeminacy.  The  place  is  now  called 
Massa*  Some  writers  tell  us  of  a  ccrtaiu  bay,  contract- 
ed within  winding  straits  and  broken  cliffs,  which,  by 
the  singing  of  the  winds  and  beating  of  the  waters,  re- 
turns a  delightful  harmony,  that  allures  the  passenger 
to  approach,  who  is  immediately  thrown  against  the 
rocks,  and  swallowed  up  by  the  violent  eddies.  Thus 
Horace,  moralising,  calls  idleness  a  Siren* 

■         Vitanda  e$t  improba  Siren 
Desidia* 

But  the  fable  may  be  applied  to  all  pleasures  in  ge- 
neral, which,  if  too  eagerly  pursued,  betray  the  incan- 
tious  into  ruin  ;  while  wise  men,  like  Ulysses,  making 
nse  of  their  reason,  stop  their  ears  against  their  insinu- 
ations. 

The  learned  Mr  Bryant  says,  that  the  Sirens  were 
Cuthite  and  Canaanitish  priests,  who  had  founded  tem- 
ples in  Sicily,  which  were  rendered  infamous  on  account 
of  the  women  who  officiated.  They  were  much  ad- 
dicted to  cruel  rites,  so  that  the  shores  upon  which  they 
Tesided  are  described  as  covered  with  the  bones  of  men 
destroyed  by  their  artifice.  Virgil.  JEneid,  lib.  v. 
ver.  864. 

All  ancient  authors  agree  in  telling  us,  that  Siren?  in- 
habited the  coast  of  Sicily.  The  name,  according  to 
Bocliart,  who  derives  it  from  the  Phcenician  language, 
implies  a  songstress.  Hence  it  is  probable,  says  Dr  Bur- 
ney,  that  in  ancient  tiroes  there  may  have  been  excellent 
singers,  but  of  corrupt  morals,  on  the  coast  of  Sicily, 
who,  by  seducing  voyagers,  gave  rise  to  this  fable.  And 
if  this  conjecture  be  well  founded,  he  observes,  the 
Muses  are  not  the  only  pagan  divinities  who  preserved 
their  influence  over  mankind  in  modern  times ;  for 
every  age  has  its  Sirens,  and  every  Siren  her  votaries  % 
when  beauty  and  talents,  both  powerful  in  themselves, 
are  united,  they  become  still  more  attractive. 

SmjLM,  in  Zoohgy^  a  genus  of  animals  belonging  to 
the  ^lasa  of  amphibia  r^nd  the  order  of  meantes^  It  is 
%  bi{ed,.naked,  and  furnuhed  with  a. tail  j.  the  feet  ar^. 
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own  heads.   The      bracbiated  with  ckws.  This  animal  waa  discovered  by 

Dr  Garden  in  Carolina ;  it  is  found  in  swampy  and         | 
muddy  places,  by  the  sides  of  pools,  under  the  trunks  Vuffjkm. 

of  old  trees  that  hang  over  the  water.     The  natives  ' ^ 

call  it  by  the  name  of  rnvd-iguana,     Linnseus  first  ap- ^"i^^ 

prehended,  that  it  was  the  larva  of  a  kind  of  lizard  t  a.  i8«. 

but  as  its  fingera  are  furnished  with  claws,  and  it  mak«a 

ft  croaking  noise,  he  concluded  from  these  propertiea, 

as  well  as  from  the  situation  of  the  anus,  that  it  couM 

not  be  the  larva  of  the  lizard,  and  therefore  formed  of 

it  a  new  genus  under  the  name  of  siren*     He  was  alao 

obliged  to  establish  for  this  uncommon  animal  a  new 

der  called  meanies  or  g/iders  ;  the  animals  of  which 

amphibious,  breathing  by  means  of  gills  and  lungs, 

furnished  with  arms  and  claws. 

SIREX,  a  genus  of  insects  belonffing  to  the  order  of 
hymenopterw.     See  Entomology  Index. 

SIBIUM,  a  genus  of  plants  belonging  to  the  class 
of  tetrandria  and  oider  of  monogynia.  See  Botant 
Index. 

SIKIUS,  in  Aitronomy^  a  bright  star  in  the  constel- 
lation Canis.     See  Astronomy,  N^  403,  &c. 

SIRLET,  Flavius,  an  eminent  Roman  engraver 
on  precious  stones :  his  Laocoon,  and  representations 
in  miniature  of  antique  statues  at  Rome,  are  very  va- 
luable and  scarce.     He  died  in  1737- 

SIROCCO,  a  periodical  wind  which  generally  blown 
in  Italy  and  Dalmatia  every  year  about  Easter.     It 
blows  from  the  south-^ast  by  south :  it  is  attended  with 
heat,  but  not  rain  ;  its  ordinary  period  is  twenty  days,  Afis'i 
and  it  usually  ceases  at  sunset.    When  the  sirocco  does?^^, 
not  blow  in  this  manner,  the  summer  is  almost  free  fkon^^^i^ 
westerly  winds,  whirlwinds,  and  storms.     This  wind  isp^  tyf, 
prejudicial  to  plants,  drying  and  burning  up  the  buds  j 
though  it  hurts  not  men  any  otherwise  than  by  causing 
an  extraordinary  weakness  and  lassitude  ;  inconvenicn- 
cies  that  are  fully  compensated  by  a  plentiful  fishing,, 
and  a  good  crop  of  corn  on  the  mountains.  In  the  sam- 
mer  time,  when  the  westerly  wind  ceases  for  a  day,  it 
is  a  sign  that  the  sirocco  will  blow  the  day  following, 
which  UAually  begins  with  a  sort  of  whirlwind. 

SISKIN.    See  Fringilla,  Ornithology  Index. 

SISON,  Bastard  Stone  Parsley,  a  genus  of 
plants  belonging  to  the  class  of  pentandria,  and  to  the 
order  of  digynia  \  and  in  the  natural  system  arranged 
under  the  45th  order,  Umhellatep.   See  Botany  Index. 

SISTRUM,  or  Cistrum,  a  kind  of  ancient  musi- 
cal instrument  used  by  the  priests  of  Isis  and  Osiria. 
It  is  described  by  Spon  as  of  an  oval  form,  in  manner 
of  a  racket,  with  three  sticks  traversing  it  breadthwise  ^ 
which  playing  freely  by  the  agitation  of  the  whole  in- 
strument, yielded  a  kind  of  sound  which  to  them  seem- 
ed melodious.  Mr  Malconi  takes  the  sistrum  to  be  ao 
better  than  a  kind  of  rattle.  Oiselius  observes,  that  the 
sistrum  is  found  represented  on  several  medals,  and  on 
talismans. 

SISYMBRIUM,  Water-cresses,  a  genus  of  plants 
belonging  to  the  class  of  teirady^amia^  and  to  the  order 
of  siliqttosee ;  and  in  the  natural  system  ranged  under 
the  39tli  order,  Si/iquosa.    See  Botany  Index* 

SISYPHUS,  in  fabulous  history,  one  of  the  descend-^ 
ants  of  Eolus,  married  Merope,  one  of  the  Fleiadea, 
who  bore  him  Glaucus.  He  resided  at  Epyra  in  Peln* 
ponnesus,  and  was  a  very  crafty  num.  Others  say,  that 
be  was  a  Trojan  secntaryi  who  vns  {niiisb«4for  dico* 

icriag* 
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HiyylMi.  fertnjr  secrets  of  ttste;  and  Others  m^n,  that  be  WM  a 
I  aotoriAus  robber,  killed  bj  Theseus.  However^,  all  the 
poets  agree  that  he  was  punished  in  Tartarus  for  hts 
crimes,  by  rolling  a  great  stone  |o  the  top  of  a  hill,  which 
constantly  recoiled,  and  rolling  down  incessantly,  re- 
liewed  his  labour. 

SISYRINCHIUIii,  a  genus  of  planUi  belonging  to 
the  class  o£  gynandnd^  and  order  of  tridndria;  and  in 
the  natural  system  ranged  under  the  5th  Qrder  Ensattt* 
Bee  Botany  Index. 

Srr£,  denotes  the  situation  of  an  hou«e,  &c.  and  some* 
tiroes  the  ground-plot  or  spot  of  earth  on  which  it  stands. 

SITTA,  Nuthatch,  a  genus  of  birds  belonging  to 
the  order  of  pica.     See  Ornithology  Index. 

SrrOPHYLAX,  2:iT«^»A«{,  formed  from  ntti, 
**  corn,'*  and  ^»A«{,  **  keeper,'*  in  antiquity,  an  Athe- 
nian magistrate,  who  bad  the  superintendence  of  the 
com,  and  was  to  take  care  that  nobody  bought  more 
than  was  necessary  for  the  prorisiun  of  his  family.  By 
the  Attic  laws,  particular  persons  were  prohibited  from 
buying  more  than  fifty  measures  of  wheat  a  man }  and 
that  such  persons  might  not  purchase  more,  the  sitophy- 
lax  was  appointed  to  see  the  laws  properly  executed.  It 
was  a  capital  crime  to  prevaricate  in  it.  There  were 
15  of  these  sitoph/lacee^  ten  for  the  city,  and  five  for  the 
Piraeus. 

SITUS,  in  Algehra  and  Geometry^  denotes  the  situa- 
tion of  lines,  surfaces,  &c.  Worfius  delivers  some  things 


in  geometry,  which  are  not  deduced  from  common  ana-     enquiry. 


81 W A,  or  SiWAB,  a  town  in  Egypt  t«  the  weit* 
ward  of  Alexandria,  boilt  ou  a  small  fertile  spot^  sor* 
rounded  on  all  sides  by  desert  land.  A  considerabi* 
portion  of  this  space  is  filled  with  date  trees,  but  there 
are  also  plantains,  pomegranates,  figs,  apricots,  and 
olives;  and  the  gardens  are  in  a  very  flourishing  condi-< 
tion.  The  people  cultivate  rice,  which  is  of  a  reddish 
colour,  and  different  from  that  of  the  Delta.  The  rest 
of  the  land  furnishes  abundsnee  of  wheat  for  the  con* 
sumption  of  the  inhabitants. 

The  greatest  curiosity  about  Siwa  is  a  ruin  of  un- 
doubted antiquity,  measnring  j2  feet  in  length,*i8  in 
height,  and  15  in  breadth,  which  does  not  appear  ever 
to  have  been  mnch  larger.  Mr  Horneman  estimates 
the  dimensions  of  it  at  36  feet  long,  24  feet  wide,  and 
27  high,  which  agrees  with  no  other  traveller  whatever ; 
and  indeed  Mr  Horneman  himself  allows  that  the  jea- 
lousy of  the  natives  prevented  him  from  pursuing  any 
plan  of  accurate  examination  or  admeasurement.  The 
people  of  Siwa  have  no  tradition  respecting  this  edifice^ 
nor  attribute  any  quality  to  it,  but  that  of  concealing 
treasures,  and  as  the  haunt  of  demons.  It  ban,  however^ 
been  supposed,  that  Siwa  is  the  Siropum  of  Pliny,  and 
that  this  building  was  coeval  with  the  temple  of  Jupiter 
Ammon,  and  a  dependency  on  it  \  yet  neither  the  na- 
tives of  Siwa,  nor  the  various  tribes  of  Arab»  who  frc 
quent  that  place,  know  any  thing  of  the  ruins  of  tliat 
temple,  about  which  Mr  Browne  made  every  possible 


lysis,  particularly  matters  depending  on  the  «i/im  of  lines 
and  figures.  Leibnitz  has  even  founded  a  particular 
kind  of  analysis  upon  it,  called  calculus  st'tus. 

SIVA,  a  name  given  by  the  Hindoos  to  the  Supreme 
Being,  when  considered  as  the  avenger  or  destroyer*  Sir 
William  Jones  has  shown  that  in  several  respects  the  cha- 
racter of  Jupiter  and  Siva  are  the  same.  As  Jupiter 
j^il^  H^  overthrew  the  Titans  and  giants,  so  did  Siva  overthrow 
the  Daityas,  or  children  of  Diti,  who  firequently  rebel- 
led against  Heaven )  and  as  during  the  contest  the  god 
•f  Olympus  was  furnished  with  lightning  and  thunder- 
bolts by  an  eagle,  so  Brahma,  who  is  sometimes  repre- 
sented riding  on  the  Garuda,  or  eagle,  presented  tho 
god  of  destruction  with  fiery  shafts.  Siva  also  corre- 
sponds with  the  Stygian  Jove,  or  Pluto  ;  for,  if  we  can 
tely  on  the  Persian  translation  of  the  Bhiigavat,  the  sovc 
reign  of  Piitila,  or  the  infernal  regions,  is  the  king  of 
serpents,  named  Seshanaga^  who  is  exhibited  in  painting 
and  sculpture,  with  a  diadem  and  sceptre,  in  the  same 
manner  as  Pluto.  There •  is  yet  another  attribute  of 
Siva,  or  Mahid^va,  by  which  be  is  visibly  distinguished 
in  the  drawings  and  temples  of  Bengal.  To  destroy, 
according  to  the  Vedantis  of  India,  the  Sufis  of  Persia, 
and  many  philosophers  of  our  European  schools,  is  only 
to  generate  and  reproduce  in  another  form.  Hence  the 
god  of  destruction  is  holden  in  this  country  to  preside 
over  generation,  as  a  symbol  of  which  he  rides  on  a  white 
bull.  Can  we  doubt  that  the  loves  and  feats  of  Jupiter 
Genitor  (not  forgetting  the  white  bull  of  Europa),  and 
his  extraordinary  title  of  Lapis,  for  which  no  satisfac- 
tory reason  is  commonly  given,  have  a  connection  with 
the  Indian  philosophy  and  mythology  ? 

SIUM,  \Vat£R  Parskep,  a  genus  of  plants  belong- 
ing to  the  class  of  peniandrw^  and  order  of  digyniOj  and 
in  the  natural  system  ranging  under  the  44th  order,  Unt" 
helhua.    See  Botany  Index. 


The  complexion  of  the  people  of  Siwa  is  generally 
darker  than  that  of  the  Egyptians,  and  their  dialect  is 
also  different.  They  do  not  habitually  make  use  of 
snuff  or  tobacco.  Their  sect  is  that  of  Malik.  Tb« 
dress  of  the  lower  class  is  very  simple,  as  they  are  almost 
naked  ^  among  those  whose  costume  was  discernible,  it 
approaches  nearer  to  that  of  the  Arabs  of  the  desert 
than  the  Egyptians  or  Moors.  Their  clothing  consists 
of  a  shirt  of  white  cotton,  with  large  sleeves  reaching  to 
the  feet,  a  red  cap  without  a  turban,  and  shoes  of  tho 
same  colour.  Some  earthen  ware  made  by  themselves, 
and  a  few  mats,  form  the  chief  part  of  their  household 
furniture,  none  but  the  higher  ranks  being  posses.<ied  of 
copper  utensils.  They  sorof  tinicfl  purchase  a  few  slavca 
from  the  MourKouk  caravjin.  The  rest  of  their  wants 
are  supplied  from  Cairo  or  Alexandria,  whither  their 
dates  are  transported,  both  in  a  dry  state,  and  beaten 
into  mash,  which,  when  good,  greatly  reseni hies  a  sweet 
meat.  They  do  not  eat  large  quantities  of  animal  foodf 
and  bread  known  to  us  is  uncommon,  'i'hey  drink 
plentifully  of  the  liquor  extracted  from  the  date  tree, 
which  they  call  date-tree  ftuter^  though  it  has  frequent* 
ly  the  power  of  inebriating  in  the  state  in  which  they 
drink  it.  Their  animals  are  the  hairy  sheep  and  goat 
of  Egypt,  the  ass,  and  a  very  small  number  of  oxen  and 
camels.  The  women  wear  veils  as  in  Egypt.  After 
the  rains,  the  ground  in  the  vicinity  of  Siwa  is  covered 
with  snit  for  many  weeks. 

Siwa  has  sometimes  been  compared  to  a  bee>  hive, 
which  it  very  much  reHembtos,  whether  in  respect  to  tho 
general  appearance  of  the  eminence  covered  with  build* 
ings,  the  swarm  of  its  people  crowded  together,  or  tho 
confused  noise,  or  hum  and  buz  from  its  narrow  passages 
and  streetH,  and  which  reach  the  ear  at  a  considerablo 
dintance.  North-west  of  the  town  there  \h  a  stratum  of 
salt  extending  a  full  mile,  and  near  it  salt  is  found  on 
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the  sarface.  There  are  numerous  springs,  and  frequently 
a  spring  of  water  perfect! j  sweet  is  fottnd  wltbio  a  few 
paces  of  one  that  is  salt.  The  people,  according  to 
Ilorneoian,  are  obtrusive  and  tbievitib.  Slwa  is  situated 
in  2Q°  1 2'  N.  Lnt.  and  44°  54'  E.  Long. 

SIX-Clerks,  officers  in  chancery  of  great  account, 
next  in  degrt^e  below  the  twelve  masters,  whose  business 
xt  is  to  enrol  commissions,  pardons,  patents,  warrants, 
&c.  which  pass  the  ^reat  seal,  and  to  transact  and  file 
all  proccedinjirs  by  bill,  answer,  &c.  They  were  an- 
ciently clerwi\  and  forfeited  their  places,  if  they  mar- 
vied^ 'but  when  the  constitution  of  tlie  court  began  to 
alter,  a  law  was  made  to  perntit  tliero  to  marry,  Stat. 
14  and  15  Hen.  VIII.  cap»  8.  They  are  also  solici- 
tors for  parties  in  suits  depending  in  the  court  of  chan- 
cery. Undei  them  are  six  deputies  and  60  clerks,  who, 
with  the  under  clerks,  do  the  business  of  the  office. 

SIX  Nations.  ^Sec  Niagara. 

SIXTH,  in  Music ^  one  of  the  simple  original  con- 
cords, or  harmonical  intervals.     See  Interval. 

61XTUS  V.  Pope,  was  born  the  13th  December, 
1 52 1,  in  La  Marca,  a  village  in  the  seigniory  of  Mont- 
alto.  His  father,  Francis  Peretti,  was  a  gardener,  and 
his  mother  a  servant  maid.  He  was  their  eldest  child, 
and  was  called  Felix.  At  the  age  of  nine  he  was 
hired  out  to  an  inhabitant  of  the  village  to  keep 
eheep ;  but  disobliging  his  master,  he  was  soon  after 
degraded  to  be  keeper  of  the  hogs.  He  was  en- 
gaged in  this  employment  when  Father  Michael  An- 
gelo  Selleri,  a  Franciscan  friar,  asked  the  road  to  As- 
coli,  where  he  was  going  to  preach.  Young  Felix 
conducted  him  thither,  and  struck  the  father  so  much 
with  liis  conversation  and  eagerness  for  knowledge, ihat 
he  recommended  him  to  the  fraternity  to  which  he  had 
come.  Accordingly  he  was  received  among  them,  in- 
vested with  the  habit  of  a  lay  brother,  and  placed  un- 
der the  sacristan,  to  assist  in  sweeping  the  church,  light- 
ing the  candles,  and  other  offices  of  that  nature  \  for 
which  he  was  to  be  taught  the  responses,  and  the  rudi- 
ments of  grammar.  His  progress  in  learning  was  so  sur- 
prising, that  at  the  age  of  14  he  was  thought  qualified 
to  begin  his  noviciate,  and  was  admitted  the  year  follow- 
ing to  make  his  profession. 

He  pursued  his  studies  with  such  unwearied  assiduity, 
that  he  was  soon  reckoned  equal  to  the  best  disputants. 
He  was  ordained  priest  in  X545,  when  he  assumed  the 
name  of  Father  Montalto  \  soon  after  be  took  his  doc- 
tor's degree,  and  was  appointed  professor  of  theology 
at  Sienna.  It  was  then  that  he  so  effectually  recom- 
niended  himself  to  Cardinal  di  Carpi,  and  his  secretary 
Bossius,  that  tliey  ever  remained  his  steady  friends. 
Meanwhile  the  severity  and  obstinacy  of  his  temper 
incessantly  engaged  him  in  disputes  with  his  monastic 
brethren.  His  reputation  for  eloquence,  which  was 
now  spread  over  Italy,  about  this  time  gained  him 
9ome  new  friends.  Among  these  were  the  Colonna 
family,  and  Father  Ghisilieri,  by  whose  recommenda- 
tion he  was  appointed  inquisitor-general  at  Venice : 
but  he  exercised  that  office  with  so  much  severity^ 
tliat  he  was  obliged  to.  flee  precipitately  from  that 
Oity.  Upon  this  he  went  to  Rome,  whese  he  was  made 
procurator-general  of  his  order,  and  soon  after  accom- 
panied Cardinal  Buon  Compagnoa  into  Spain,  as  a 
ehaplaia  and  consuUoc  ta  the  inquisition..    There  ha 


was  trealed  with  great  respect^  and  liberal  offera  Were 
nade  him  to  induce  him  (o  continue  in  tSpain,  which,  ^ 
however,  he  could  not  be  prevailed  on  to  accept. 

In  the  mean  time,  news  were  brought  to  Madrid  thai 
Pius  IV.  was  dead,  and  that  Father  Ghisilieri,  who 
had  been  made  Cainliual  Alexandrine  by  Panl  IV.  bad 
succeeded  him  under  the  name  of  fins  V.  l*betw 
tidings  filled  Montalto  with  joy,  and  not  without  rear 
son,  for  he  was  immediately  invested  by  the  pontiff  with 
new  dignities.  He  was  made  general  of  his  order,  bi« 
shop  of  St  Agatha,  was  soon  after  raised  to  the  digoi- 
ty  of  cardinal,  and  received  a  pension.  About  tbia 
time  be  was  employed  by  the  pope  to  draw  up  the  bill 
of  excommunication  against  Queen  Elizabeth. 

He  began  now  to  cast  his  eyes  upon  the  papacy ; 
and,  in  order  to  olitain  it,  formed  and  executed  a  plan 
of  iiypoci'isy  with  unparalleled  constancy  and  succcaa. 
He  became  humble,  patient,  and  affable.  He  changed 
his  dress,  his  air,  his  words,  and  his  actions,  so  cood- 
pletely,  that  his  most  intimate  friends  declared  him  a 
new  man.  Never  was  there  such  an  absolute  vio- 
tory  gained  over  the  passions  >  never  was  a  fictitious 
character  so  long  maintained,  nor  the  foibles  of  human 
nature  so  artfully  concealed.  He  courted  the  ambassa- 
dors of  every  foreign  power,  but  attached  himself  to 
the  interests  of  none)  nor  did  he  accept  a  single  favour 
tliat  would  have  laid  him  under  any  peculiar  obligation. 
He  bad  formerly  treated  his  relations  with  the  greatest 
tenderness,  but  he  now  changed  his  behaviour  altoge- 
ther. When  his  brother  Anthony  came  to  visit  him, 
he  lodged  him  in  an  inn,  and  sent  him  home  next  day, 
charging  him  to  inform  his  family  that  he  was  now  deail 
to  his  relations  and  the  world. 

When  Pius  V.  died  in  1572,  he  entered  the  conclave- 
with  the  other  cardinab,  but  seemed  altogether  iudiflo* 
rent  about  the  election,  and  never  left  his  apartment  ex^ 
cept  to  his  devotion.  When  solicited  to  join  any  party, 
he  declined  it,  declaring  that  he  was  of  no  consequence, 
and  that  he  would  leave  the  choice  of  a  pope  entirely 
to  persons  of  greater  knowledge  and  experience.  W^hea 
Cardinal  Buon  Compagnon,  who  assumed  the  name  of 
Gregory  XIII.  was  elected,  Montalto  assured  him  that 
be  never  wished  for  any  thing  so  much  in  his  life,  and. 
that  he  would  always  remember  his  goodness,  and  the 
favours  he  had  conferred  on  him  in  Spain.  But  tho 
new  pope  treated  him  with  the  greatest  contempt,  and 
deprived  him  of  his  pension.  The  cardinals  also,  de-^ 
ceived  by  his  artifices,  paid  him  no  greater  respectt  aad 
used  to  call  him,  by  way  of  ridicule,  the  Roman  beas|  y 
the  asa  of  La  Marca. 

He  now  assumed  all  the  infirmities  of  old  age  ;  hia 
head  hung  down  upon  his  shoulders  ;  he  tottered  at  be 
walked,  and  supported  himself  on  a  ataff.  His  voioe 
became  feeble,  and  was  often  interrupted  by  a  cough  so* 
exceedingly  severe,  that  it  seemed  every  moment  to 
threaten  his  dissolution.  .  He  interfered  in  no  public 
transactions,  but  spent  his  whole  time  in  acts  of  devo^ 
tion  and  benevolence.  Mean  time  he  constantly  em- 
ployed the  ablest  spies,  who  brought  him  intelligenoe- 
of  every  particular. 

When  Gregory  XIII.  died  in  1585,  he  entered  the 
conclave  with  the  greatest  reluctance,  and  immediately 
shut  himself  up  in  nis  chamber,  and  was  no  more 
thought  o£  than.  iC  he  had  not  existed..    When  he  went 
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Biknit.  t&  mftn,  f»r  which  porpo«B(  alone  l«Br  htt  his  npirtinenty 
he  appeared  perfectly  indifferent  about  the  event  of  the 
dectioff.     He  joined  no  party,  yet  flattered  alL 

He  kneiv  early  that  there  would  be  great  divisions 
in  the  conclave,  and  he  was  aware  that  when  the  leaders 
of  the  different  parties  were  disappointed  in  their  own 
views,  they  all  freqnently  agreed  in  the  election  of  some 
old  and  infirm  cardinal,  the  length  of  whose  life  would 
merely  enable  them  to  prepare  themselves  sufficiently 
for  the  next  vacancy;  These  views  directed  his  conduct, 
nor  was  be  mistaken  in  his  hopes  of  success. 
'  Three  cardinals,  the  leaders  of  opposite  factions,  be- 
ing unable  to  procure  the  election  which  each  of  them 
wislted',  unanimously  agreed  to  make  choice  of  Mont* 
alto.  When  they  came  to  acquaint  him  with  their  in- 
tention, 1)0  fell  into  such  a  violent  fit  of  coughing  that 
every  person  thought  he  would  expire  on  the  spot.  He 
told  them  that  his  reign  would  last  but  a  few  days  j 
that,  besides  a  continual  difficulty  of  breathing,  lie 
wanted  strength  to  support  such  a  weight,  and  that  his 
Small  experience  rendered  him  very  unfit  for  so  impor* 
tant  a  charge.  He  conjured  them  all  three  not  to 
abandon  him,  but  to  take  the  whole  weight  of  affairs 
npon  their  own  shoulders  ;  and  declared  that  he  would 
never  accept  the  mitre  npon  any  other  terms :  **  If  you 
resolved,^'  added  lie,  **  to  make  me  pope,  it  will 
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only  be  placing  yourselves  on  the  throne.  For  my  part, 
I  shall  be  satisfied  with  the  bare  title.  Let  the  world 
Call  me  pope,  and  T  make,  yon  heartily  welcome  to  the 
power  and  authority.**  The  cardinals  swallowed  the  bait, 
and  exerted  themselves  so  effectually  that  Montalto  was 
elected.  He  now  pntled  off*  the  mask  which  he  had 
worn  for  14  years.  No  sooner  was  his  election  secured, 
than  he  started  from  his  seat,  flung  down  his  sta£F  in  the 
middle  of  the  hall,  and  appeared  almost  a  foot  taller 
than  he  had  done  for  several  years. 

When  he  was  asked,  according  to  custom,  if  he  would 
accept  of  the  papacy,  he  replied,  ^'  It  is  trifling  to  ask 
whether  I  will  accept  what  I  have  already  accepted.-— 
However,  to  satisfy  any  scruple  that  may  arise,  I  tell 
you  that  I  accept  it  with  great  pleasure,  and  would  ac« 
cept  anotlier  if  I  could  get  it ;  for  I  find  myself  able, 
by  the  Divine  assistance,  to  manage  two  papacies.^  His 
former  complaisance  and  humility  disappeared,  together 
with  his  infirmities,  and  he  now  treated  all  around  him 
with  reserve  and  haughtiness.  The  first  care  of  8ix- 
tus  V.  the  name  which  Montalto  assumed,  was  to  cor- 
rect the  abuses,  and  put  a  stop  to  the  enormities,  which 
were  daily  committed  in  every  part  of  the  eeelesiastical: 
state.  The  lenity  of  Gregory's  government  had  intro- 
duced a  general  licentiousness  of  manners,  which  burst 
forth  with  great  violence,  after  that  pontiff's  death. 
It  had  been  usual  with  former  popes  to  release  delin- 
quents on  the  day  of  their  coronation,  who  were  there- 
fore accustomed  to  surrender  themselves  voluntary  pri«> 
sooers  immediately  after  the  election  of  the  pope.  At 
present,  however,  they  were  fatally  disappotnted*— 
When  the  governor  of  Rome  and  the  keeper  of  St 
Angelo  waited  on  his  Holiness,  to  know  his  intention 
in  this  particular,  he  replied,  **  What  have  yon  to  do 
vith  pwrdons,  and  releasing  of  prisoners  f  Is  it  not  saf- 
ficieut  that  our  predecessor  has  suffered  the  judgea  to 
remain  unemployed  these  13  years  ^  Shall  we  also  stain 
<Mir  pontificate  with  the  same  negleet  «f  justice  ?  W^ 
kftve  too  long  scen^  with  inexpressible  conoem^  the  pso^i- 


digious  degree  oT  wickedness  that  reigns  in  the  state,  ta 
think  of  granting  pardons.  Let  the  prisoners  be  brought 
to  a  speedy  trial,  and  punished  as  they  deserve,  to  show 
the  world  that  Divine  Providence  fasLS  called  us  to  the 
chair  of  St  Peter,  to  reward  tlie  good,  and  chastise  the 
wicked :  that  we  bear  not  the  sword  in  vain,  but  are 
the  ministers  of  God,  and  a  revenger  to  execute  wrath 
on  them  that  do  eviL'' 

He  appointed  conunissioneis  to  inspect  the  conduct 
of  the  judges,  displaced  those  who  were  inclined  to  leni* 
ty,.  and  put  others  of  severe  dispositions  in  their  room# 
He^ofi'ered  rewards  to  any  person  who  could  convict 
them  of  corruption  or  partiality..  He  ordered  the  syn- 
dics of  all  the  towns  and  signiories  to  make  out  a  com- 
plete list  of  the  disorderly  persona  within  their  districts^ 
and  threatened  the  strapado  for  the  smallest  omission* 
In  consequence  of  this  edict,  the  syndic  of  Albino  w:>s 
scourged  in  the  maiket-place,  because  he  had  left  his 
nephew,  an  iaoonragible  libertine,  out  of  his  list. 

He  made  verysevere  laws  against  robbers  and  assas<r 
sins.  Adulterers,  when  discovered,  suffered  deatii ;  and 
they  who  willingly  submitted  to  the  prostitution  of  their 
wives,  a  custom  then  common  in  Rome,  received  the 
same  punishment.  He  was  particularly  careful  of  the 
purity  of  the  female  sex,  and  never  forgave  those  who 
attempted  to  debauch  them. 

His  execution  of  justice  was  as  prompt  as  bis  edicts 
were  rigorous.  A  Swiss  happening  to  give  a  Spanish 
gentleman  a  blow  with  his  halberd,  was  struck  by  htm 
so  rudely  with  a  pilgrim^s  staff*  that  he  expired  on  the 
spoL  Sixtus  informed  the  governor  of  Rome  that  ho 
was  to  dine  early,  and'  that  justice  must  be  executed  on 
the  criminal  before  he  sat  down  to  table.  The  Spanish 
ambassador  and  four  cardinals  intreated  him  not  to  dis- 
grace the  gentleman  by  suffering  him  to  die  on  a  gib-* 
bet,  bat  to  order  him  to*  be  beheaded.  '^  He  shall  be 
hanged  (replied  Sixtus)^  but  I  wilh alleviate  his  disgrace 
by  doing  him  the  honour  to  assist  personally  at  his  death.^' 
He  ordered  a  gibbet  to  be  erected  before  his  own  win- 
dows, where  he  continued  sitting  during  the  whole  exe- 
evtion.  He  then  called  to  his  servants  to  bring  in  din* 
ner,  declaring  that  the- act*  of  justice  wbicb  he  had  just 
seen  had  increased  his  appetite.  When  be  rose  from 
table,  he  exclaimed',  ^  God  be  praised. for  the  good  ap- 
petite with  which  I  have  dined  !'^' 

When  I  Sixtus  ascended- the  throne,  thewliole  ecclc<* 
siastical  state  was  infested  witb  bands  of  robbers,  who, 
from  their  numbers  and  outrages,  were  exceedingly  for-* 
roidable  y  by  his  prudent  and  vigorous  conduct,  how- 
ever, he  in  a  short  time  exiirpated  the  whole  of  these 
banditti. 

Nor  was  the  vigour  of  his  conduct  less  conspicuous 
in  his  transactions  with  foreign  nations.  Before  ho  had 
been  pope  two  months  he  quarrelled  with  Philip  II.  of 
Spain,  Henry  HI.  of  France,  and  Henry  king  of  Na- 
varre. His  intrigue*  indeed  in  some  measure  influ- 
enced all  the  councils  of  Europes 

After  his  accession  to  the  pontificate  he  sent  for  his- 
family  to  Rome,  with  express  orders  that  they  should . 
appear  in  a  decent  and  modest  manner.  Accordingly^ 
bis  sister  Camilla  oame  thither,  accompanied  by  her 
daughter- and  two  grandchildren.  Some  cardinals,  in 
order  to  pay  court  to  the  pope,  went  out  to  meet  her^ 
mad  introduced  her  in  a  very  magnificent  dress.  Six.*> 
taa  pretended  not  to  know  her,,  and  asked  two  or  three 

timet. 


9htn«> 


8    1^ 


t    3»a    J 


S    I    Z 


Sixtttfl.  time  wtio  the  was  :  Upon  this  one  of  tbe  cardiiuib  said, 
**  It  Is  your  sister,  holy  father.'*  **  I  have  hot  one 
sister  (replied  Sixtns  with  a  frown),  aud  she  is  a  poor 
woman  at  Le  Grotte  >  if  yon  have  introdaced  her  in 
this  disguise,  I  declare  I  do  not  know  her  ^  yet  I  think 
I  would  know  her  again,  if  I  saw  her  in  the  clothes  she 
t»ed  to  wear.*' 

Her  conductors  at  last  found  it  necessary  to  carry 
her  to  an  inn,  and  strip  her  of  her  finery.  When  Ca* 
milla  was  introduced  a  second  time,  Sixtns  embraced 
her  tenderly,  and  said,  **  Now  we  know  indeed  that  it 
is  our  sister  j  nobody  shall  make  a  princess  of  you  but 
ourselves."  He  stipulated  with  his  sister,  that  she 
should  neither  ask  any  farour  in  matters  of  govern- 
ment, nor  intercede  for  criminals,  nor  interfere  in  the 
administration  of  justice  ;  declaring  that  every  request 
of  that  kind  would  meet  with  a  certain  refusal.  These 
terms  being  agreed  to,  and  punctually  observed,  he  made 
the  most  ample  provision  not  only  for  Camilla  hot  for 
his  whole  relations. 

This  great  man  was  also  an  eOcourager  of  learnini^* 
He  caused  an  Italian  translation  of  the  Bible  to  be  poll* 
lished,  which ^  raised  a  good  deal  of  discontent  among 
the  Catholics.  liVben  some  cardinals  reproached  him 
for  his  conduct  in  this  respect,  he  replied,  *'  It  was  pub- 
lished for  the  benefit  of  you  cardinals  who  cannot  read 
Latin." 

Sixtus  died  in  1590,  after  having  reigned  little  more 
than  five  years.  *  His  death  was  ascribed  to  poison,  said 
to  have  been  administered  by  the  Spaniards )  but  the 
story  seems  rather  improbable. 

It  was  to  the  indulgence  of  a  disposition  natOrally 
formed  for  severity,  that  all  the  defects  of  this  wonder- 
ful man  are  to  lie  ascribed.  Clemency  was  a  stranger 
to  his  bosom  \  his  punishments  were  often  too  cruel,  and 
teemed  sometimes  to  border  on  revenge.  Pasquin  was 
dressed  one  morning  in  a  very  nasty  shirt,  and  being 
^ked  by  Marforio  why  he  wore  such  dirty  linen  ?  re- 
plied, that^he  could  get  no  other,  for  the  pope  bad  made 
his  washerwoman  a  princess,  alluding  to  Camilla,  who 
had  formerly  been  a  laundress.  The  pope  ordered  strict 
search  to  be  made  for  the  anther  of  this  lampoon,  and 
offered  him  his  life  and  a  thousand  pistoles  if  be  would 
discover  himself.  The  author  was  simple  enough  to 
make  his  appearance  and  claim  the  reward.  *'  It  is 
true  (said  the  pope)  we  made  such  a  promise,  and  we 
shall  keep  it$  your  life  shall  be  spared,  and  you  shall  re- 
ceive tbe  money  presently :  but  we  have  reserved  to 
oarselves  tbe  power  of  cutting  off  your  bands  and  bo- 
ring your  tongue  through,  to  prevent  your  being  so 
witty  for  tbe  future."  It  is  needless  to  add,  that  the 
sentence  was  immediately  executed.  This,  however, 
is  the  only  instance  of  his  resenting  the  many  severe 
satires  that  were  published  against  him. 

But  though  the  conduct  of  Sixtus  seldom  excites 
love,  it  generally  commands  our  esteem,  and  sometimes 
our  admiration.  He  strenuously  defended  the  cause  of 
the  poor,  the  widow,  and  the  orphan :  he  never  refused 
audience  to  tlie  injured,  however  wretched  or  forlorn 
their  appearance  was.  He  never  forgave  those  magi* 
ttrates  who  were  capable  of  partiality  or  corruption ; 
nor  Sttffinred  crimes  to  pass  unpunished,  whether  commit- 
ted by  the  rich  or  the  poor.  He  was  frugal,  tempo- 
.rate,  sober,  and  never  neglected  to  reward  the  smallest 


fiivonr  whieh  had  been  oooGencd  on  him  befiM«  V0  iK« 

altation* 

When  be  moanted  the  thnme,  the  treatorj  wat  not 
only  exhaused,  but  in  debt :  at  his  death  it  contained 
five  millions  of  gold. 

Rome  was  indebted  to  him  for  several  of  her  greatest 
embellishments,  particolarly  the  Vatican  library;  it  waa 
by  him,  too,  that  trade  was  first  introduced  into  the  Ec- 
clesiastical State* 

SlYA-GHt;sH,  tlie  caracal  of  Buffon,  an  animal  of 
the  cat  kind.     See  Fixis,  Mammalia  Index, 

SIZAR,  or  Si2ER,  in  Latin  StsoaitfTf  an  appellationi 
by  which  the  lowest  order  of  students  in  the  universities 
of  Cambridge  and  Dublin  are  distinguished,  is  derived 
from  the  word  M^,  which  in  Cambridge,  and  probably 
in  Dublin  likewise,  has  a  pecaliar  meaning.  To  nsse^ 
in  tbe  language  of  the  university,  is  to  get  any  sort  of 
victuals  from  the  kitchens,  which  the  students  may  want 
in  their  own  rooms,  or  in  addition  to  their  commons  in 
the  hall,  and  for  which  they  pay  the  cooks  or  butchers 
at  the  end  of  each  quarter.  A  size  of  any  thing  is  th# 
smallest  quantity  of  that  thing  which  can  be  thua 
bouglit ;  two  sizes,  or  a  part  of  beef,  being  nearly  equal 
to  what  a  young  person  will  eat  of  that  dish  to  his  din- 
ner 'f  and  a  size  of  ale  or  beer  being  equal  to  half  aor 
English  pint* 

The  sizars  are  divided  into  two  classes,  viz.  sob- 
sitatores  or  sizars,  and  sizatores  or  proper  sizars.  Tha 
former  of  these  are  supplied  with  commons  from  tha 
table  of  the  fellows  and  fellow  eommoners ;  and  in  for* 
mer  times,  when  these  were  more  scanty  than  tbey  are 
now,  they  were  obliged  to  supply  the  deficiency  bj 
siting,  as  is  sometimes  the  case  still.  The  proper  sizart 
had  formerly  no  commons  at  all,  and  were  therefore 
obliged  to  size  the  whole.  In  St  John^s  college  they 
have  now  some  commons  allowed  them  for  dinner, 
from  a  benefaction,  but  they  are  still  obliged  to  sizo 
their  suppers  :  in  the  other  colleges  they  are  allowed  a 
part  of  the  fellow-commons,  but  must  size  tbe  rest  ^ 
and  from  being  thus  obliged  to  size  the  whole  or  part 
of  their  victuals,  the  whole  order  derived  the  name  of 
SiTUirs, 

In  Oxford,  the  order  similar  to  that  of  sizar  is  deno- 
minated servitor^  a  name  evidently  derived  from  the 
menial  duties  which  they  perform.  In  both  universities 
these  orders  were  formerly  distinguished  by  round  cape 
and  gowns  of  different  materials  from  those  of  the  pen- 
sioners or  commoners,  the  order  immediately  above 
them.  But  about  30  years  ago  the  round  cap  was  en- 
tirely abolished  in  both  seminaries.  Thf-re  is  still, 
however,  in  Oxford,  we  believe,  a  distinction  in  the 
gowns,  and  there  is  also  a  trifling  difference  in  some  of 
the  small  colleges  in  Cambridge  j  but  in  the  largest 
colleges  the  dress  of  tbe  pensioners  and  sizars  is  entlvo- 
ly  the  same. 

In  Oxford,  the  servitors  are  still  obliged  to  wait  at 
table  on  tbe  fellows  and  gentlemen-commoners  j  hot 
much  to  the  credit  of  tlie  university  of  Cambridge,  this 
most  degrading  and  disgraceful  custom  was  entirely 
abolished  about  10  or  I2  years  ago,  and  of  course  tho 
sizars  of  Cambridge  are  now  on  a  much  more  respect- 
able footing  than  the  servitors  of  Oxford. 

The  sizars  are  not  upon  the  foundation,  and  there- 
fore while  they  continue  sizars  arc  not  capable  of  being 
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dected  Fellowa  j  but  tbey  may  ^  any  tiai«,  if  they 
Sise.  eboose,  become  pensioners  \  and  tbey  generally  sit  fw 
•cholacships  immediately  befibre  they  take  their  first  de» 
grees.  If  successful,  they  are  then  on  the  foundation, 
and  are  entitled  to  become  candidates  for  fellowshtpe 
when  they  have  got  that  degree.  In  the  mean  time, 
while  they  contimie  sizars,  besides  free  commons  they 
enjoy  many  benefactions,  which  have  been  made  at  dif- 
ferent times,  under  the  name  of  nsiar^s  prmtor^  exhibit 
iioMS^  &c.  and  the  rate  of  tuition,  the  rent  of  rooms,  and 
other  things  of  that  sort  within  their  respective  colleges, 
is  Jes9  than  to  the  other  orders.  But  though  their  edn-' 
cation  is  thus  obtained  at  a  less  ex  pence,  tbey  are  not 
BOW  considered  as  a  mental  order;  for  sizars,  pennloner- 
acliolars,  and  even  sometimes  fellow  commoners,  mix  to- 
gether with  the  utmost  cordiality.  It  is  worthy  of  re- 
mark, that  at  every  period  this  order  has  supplied  the 
university  with  its  most  distinguished  officero ;  and  that 
nuiny  of  the  most  illustrious  members  of  the  churchy 
many  of  the  most  distinguished  men  in  the  other  libe* 
ral  professions,  have,  when  onder-gradnates,been  sizars, 
when  that  order  was  on  a  less  respectable  footing  than  it 
is  now. 

SIZE,  the  name  of  an  instrument  used  for  finding  the 
bigness  of  fine  ronnd  pearls.  It  consists  of  thin  pieces 
or  leaves,  about  two  inches  long,  and  half  an  inch 
broad,  fastened  together  at  one  end  by  a  rivet.  In  each 
of  these  are  rornid  holes  drilled  of  different  diameters. 
Those  in  the  first  leaf  serve  for  measuring  pearls  from 
*  half  a  grain  to  seven  grains ;  those  of  the  second,  for 
pearls  from  eight  grains  or  two  carats  to  6  ve  carats,  &c ; 
and  those  of  the  third,  for  pearls  from  six  carats  and  a 
half  to  eiffht  carats  and  a  half. 

8izE,  IS  also  a  sort  of  paint,  varnish,  or  glue,  used 
by  painters,  &c 

The  shreds  and  parings  of  leather,  parchment,  or 
vellum,  being  boiled  in  water  and  strained,  make  size. 
This  substance  is  much  used  in  many  trades^— The 
manner  of  using  size  is  to  melt  some  of  it  over  a  gentle 
fire ;  and  scraping  as  much  whiting  into  it  as  will  jnst 
colour  it,  let  them  be  well  incorporated  together  ;  after 
which  you  may  whiten  frames,  &c.  with  it.  After  it 
dries,  melt  the  size  again,  and  put  more  whiting  and 
whiten  the  frames,  &c.  seven  or  eight  times,  letting  it 
dry  between  each  time :  but  before  it  is  quite  dry,  be- 
tween each  washing  with  size,  you  must  smooth  and  wet 
it  over  with  a  clean  brush-pencil  in  fair  water. 

To  make  gold-size.  Take  gum-anime  and  asphaltum, 
of  each  one  ounce ;  minium,  litharge  of  gold,  and  am- 
ber, of  each  half  an  ounce  :  reduce  all  into  a  very  fine 
powder,  and  add  to  them  four  ounces  of  linseed  oil,  and 
eight  ounces  of  drying  oil :  digest  them  over  a  gentle 
fire  that  does  not  fiame,  so  that  the  mixture  may  only 
simmer,  but  not  boil ;  lest  it  should  run  over  and  set  the 
bouse  on  fire,  stir  it  constantly  with  a  stick  till  all  the  in- 
gredients are  dissolved  and  incorporated,  and  do  not 
leave  oiT  stirring  till  it  becomes  thick  and  ropy ;  after 
being  sufficientlv  boiled,  let  it  stand  till  it  is  almost  cold, 
snd  then  strain  it  thvough  a  coarse  linen  clotb,  and  keep 
it  for  use.— To  prepare  it  for  working,  put  wliat  quan- 
tity you  please  in  a  horse-muscle  shell,  adding  as  murb 
oil  of  turpentine  as  will  dissolve  it ;  and  making  it  as 
thiii  as  the  bottom  of  your  seed-lac  varnish,  hold  it  over 
a  candle,  and  then  strain  it  through  a  linen-rag  into  ano- 
^tber  shell }  addto  tbese-as  mtich  vermilion.as  wiUmalc* 
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it  of  a  dariLisb  Kd>;  if  it  is  too  thick  for  drawing,  yon      Biw^ 
may  than  it  with  some  oH  of  turpentine.    The  chief  use  ^  SkaiSoff. 
of  this  size  is  for  laying  on  metals. 

The  best  gold  size  for  burnishing  is  made  as  follows : 
Take  fine  bole,  what  quantity  you  please  \  grind  it  fine- 
ly on  a  piece  of  marble,  then  scrape  into  it  a  little  beef 
suet ;  grind  all  well  together  j  after  which  mix  in  a 
small  proportion  of  parchment  size,  with  a  double  pro- 
portion of  water,  and  it  is  done. 

To  make  silver-size.  Take  tobacco-pipe  clay  in  fin« 
powder,  into  which  scrape  some  black-lead  and  a  littln 
Genoa  soap,  and  grind  them  all  together  witb  parch- 
ment size  as  already  directed. 

SKATING,  an  exercise  on  ice,  both  graceful  and 
healthy.     Although  the  ancients  were  remarkable  for 
their  dexterity  in  most  of  the  athletic  sports,  yet  ska- 
ting seems  to  have  been  unknown  to  them.     It  may 
therefore  be  considered  as  a  modem  invention ;  and  pro- 
bably it  derived  its  origin  in  Holland,  where  it  was 
practised,  not  only  as  a  graceful  and  elegant  amusement^ 
but  as  an  expeditious  mode  of  travelling  when  the  lakes 
and  canals  were  frozen  up  during  winter.     In  Holland 
loogjourneys  are  made  upon  ekntes  with  ease  and  expe* 
dition ;  but  in  general  less  attention  is  thore  paid  to 
graceful  and  elegant  movements,  than  to  the  expedi- 
tion and  celerity  of  what  is  etiWeS  Journey  ikaiing*    It 
is  only  in  those,  countries  where  it  is  considered  as  an 
amusement,  fbat  its  graceful  attitudes  and  moveroentf 
can  be  studied  ;  and  there  is  no  exereise  whatever  bet* 
ter  calculated  ta  set  off  the  human  figure  to  advantage. 
The  acquirement  of  most  exercif«B  may  be  attained  al 
an  advanced  period  of  life ;  but  to  become  an  expert 
skater,  it  is  necessary  to  begin  the  practice  of  the  art  at 
a  very  early  age.     It  is  diflBicult  to  reduce  the  art  of 
skating  to  asystem^     It  is  principally  by  th^  imitation 
of  a  good  skater  that  a  young  practitioner  can  form  bin 
own  practice.-    The  English,  though  often  r^markabk 
for  feats  of  agility  upon  skktes,  are  very  deficient  in 
gracefulness  ;  which  is  partly  owing  to  the  construction . 
of  the  skates.     They  are  too  much  curved  in  the  sur^ 
face  which  embtaees  the  ice,  consequently  they  in volnn- 
tarily  bring  the  users  of  them  round  on  the  outside  upon 
a  qnick  and  small  circle  ;  whereas  the  skater,  by  using- 
skates  of  a  difierent  construction,  less  curved,  has  the 
command  of  his  stroke,  and  can  enlarge  or  diminish  tho 
circle  according  to  liis  own  wish  and  desire.     The  me- 
tropolis of  Scotland  has  produced  more  instances  of  ele- 
gant skaters  than  perhaps  any  other  country  whatever  j .. 
ami  the  institution  of  a  skating  club  about  50  years  ago, 
has  contnbuted  not  a  little  to  the  improvement  of  this 
elegant  amusement.     We  are  indebted  for  this  article 
to  a  gentleman  of  that  elob,  who^bas  made  the  practicn 
and  improvement  of  skating  his  particular  study  j  and  at 
the  nature  of  our  work  will  not  permit  the  insertion  of  a 
full  treatise  on  skating,  wr  shall  present  our  readers  • 
with  a  few  instructions. 

Those  who  wish  to  be  proficients  should'  begin  at  an 
early  period  of  life  ;  and  should  first  endeavour  to  throw 
off  the  f(6ar  which  always  attends  the  commencement  of 
an  appan-ntly  hszardous  amnsement.  They  will  soon 
acquit e  a  facility  of  moving  on  the  inside :  when  they 
have  done  this,  tliey  roust  endeavour  to  acquire  the 
movement  on  the  ootside  of  the  skates }  which  is  nothing 
more  than  throwing  themselves  upon  the  outer  edge  ef 
the  ikate,  find  malung,  the  bnbuice  of  their  body  tend ' 
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towards  >thfl^si2e  ivhkk  will  necessarify  0oMt  tiieai  to 
form  a  semicircle.  In  this,  much  Mnstabce  may  be 
derived  from  placing  a  bog  of  lead-shol  in  the  pocket 
next  to  the  foot  employed  in  making  the  ooUide  stroke, 
which  will  produce  an  artificial  poise  of  the  body,  which 
afterwards  will  become  natoral  by  practice.  At  the 
commencement  of  the  ontside  stroke,  the  knee  of  the 
employed  limb  shoald  be  a  little  headed,  and  gradoalhr 
brought  to  a  rectilineal  position  when  the  stroke  js 
completed.  When  the  practitioner  becomes  expert  in 
forming  the  semicircle  with  both  feet,  he  is  then  to  join 
them  together,  and  proceed  pn^;ressively  and  after* 
nately  with  both  feet,  which  will  carry  him  forward  with 
a  i^racefuL  movement.  Care  shoald  be  taken  to  use 
very  little  moscular  exertion,  for  the  impelling  motion 
should  proceed  from  the  mechanical  impulse  of  the  body 
throwH  into  sncb  a  position  'as  to  regulate  the  stroke. 
At  taking  the  outside  stroke,  the  body  ought  to  be 
thrown  forward  eiisily,  the  unemployed  limb  kept  in  a 
direct  line  with  the  body,  and  tbe  face  and  eyes  direct- 
ly looking  forward :  the  unemployed  foot  ought  to  be 
stretched  towards  the  ice,  with  the  toes  in  a  direct  line 
with  tbe  leg.  In  the  time  of  making  the  curve,  the  body 
must  be  gradually,  and  a1a;o8t  imperceptibly,  raised, 
and  the  unemploved  limb  brought  in  the  same  manner 
ibrward  \  so  that,  at  finishing  the  curve,  the  body  will 
bend  a  small  degree  backward,  and  the  unemployed  foot 
will  be  about  two  inches  before  tbe  other,  ready  to  em* 
brace  the  ice  and  form  a  correspondent  curve.  The 
muscular  movement  of  the  whole  body  must  correspond 
with  the  movement  of  the  skate,  and  should  be  regulat- 
ed so  as  to  be  almost  imperceptible  to  the  spectators. 
Particular  attention  should  be  paid  in  carrying  round 
the  head  and  eyes  with  a  regular  and  imperceptible  mo«* 
tion  J  for  nothing  so  much  diminishes  the  grace  and  ele- 
gance of  skating  as  sodden  jerks  and  exertions,  which 
are  too  frequently  used  by  the  generality  of  skaters. 
The  management  of  the  arms  likewise  deserves  atten- 
tion. There  is  no  mode  of.  disposing  of  them  more 
gracefully  in  skating  outside,  than  folding  the  bands  in- 
to each  other,  or  using  a  muff. 

There  are  various  feats  of  activity  and  manccovres 
used  upon  skates  ^  but  they  are  so  various  that  we  can* 
not  pretend  to  detail  them.  Moving  on  the  outside  is 
the  primary  object  for  a  skater  to  attain- j  and  when  he 
becomes  an  adept  in  that,  he  will  easily  acquire  a  fa- 
cility in  executing  other  branches  of  the  art.  There 
are  few  exercises  but  will  afford  him  bints  of  elegant 
and  graceful  attitudes.  For  example,  nothing  can  be 
more  beautifnl  than  the  attitude  of  drawing  tbe  bow 
and  arrow  whilst  the  skater  is  making  a  large  circle  on 
the  outside :  the  manual  exercise  and  military  salutes 
have  likewise  a  prettj  effect  when  used  by  an  expert 
skater. 

SKELETON,  in  Anatomy ^  the  dried  bones  of  any 
animal  joined  together  by  wires,  or  by  the  natural  Iiga« 
mentdned,  in  such  a  manner  as  to  show  their  position 
when  tbe  creature  was  alive. 

We  have,  in  the  Philosophical  Transactions,  an  ac-^ 
count  of  a  human  skeleton,  all  the  bones  of  which  were 
so  united,  as  to  make  but  one  articulation  from  the  back 
to  the  OS  sacrum,  and  downwards  a  little  way.  On  saw- 
ing some  of  them,  where  they  were  unnaturally  joined, 
they  were  found  not  to  cohere  throughout  their  whole 
substanee,  but  only  about  a  sizlh  of  an  inch  deep  all 


roond.  ThefigOfO  of  the  trunk  was  crooked,  the  spi 
Making  the  ooovez,  and  the  intid^  of  the  vertehrse  the 
ooQcaTO  part  of  the  segMeiit.  The  whole  had  been 
foood  in  a  chamel-hoase,  and  was  of  the  size  of  a  full 
grown  person. 

SKIDS,  or  Skeeds,  in  sea-langnage,  are  long  com* 
passing  pieces  of  timber,  notched  below  so  as  to  fit  closer 
ly  apon  the  wales,  extending  from  the  maia-wale  to  tlw 
top  of  the  aide,  and  retained  in  thie  peettioo  by  boUa 
or  spike-nails.  They  are  intended  for  preserving  ths 
planks  of  the  side,  wjien  any  heavy  body  is  hoiated  or 
lowered. 

SKI£,  Isle  of.    See  Skte. 

SKIFF,  a  small  boat  resembling  a  yawl,  osoally  cm- 
ployed  for  passing  rivers. 

SKIMMER,  fiiJiCK.  See  Rhynchops,  Osnitbo- 
LOGY  Index, 

SKIMMIA,  a  genus  of  plants  belonging  to  the  te- 
trandria  class  ^  and  in  the  natural  method  ranking  un« 
der  the  40th  order,  Perwnattt.     See  Botany  Index. 

SKIN,  in  Anatomtf^  the  general  covering  of  the  body 
of  any  animal.     See  Anatomy,  N'  74. 

Skin,  in  Commerce^  is  particularly  used  for  tbe  mem- 
brane stripped  off  the  animal  to  be  prepared  by  the  tan- 
ner, skinner,  parchment- maker,  &c.  and  converted  ia% 
to  leather,  &Lc.    See  Tanning. 

SKINNER,  Stephen,  an  English  antiquarian,  was 
bom  in  1622.  He  travelled,  and  studied  in  several  fo- 
reign universities  during  the  civil  wars;  and  in  1654, 
returned  and  settled  at  Lincoln,  where  he  practised 
physic  with  success  until  the  year  1667,  when  he  died 
of  a  malignant  fever.  His  works  were  collected  in  fo- 
lio in  1 67 1,  by  Mr  Hensbaw,  under  the  title  of  Etymon 
hgtcon  Lindas  Anglkamt^  &c. 

SKIPPER,  or  Saury,  a  species  of  fish.  See  Esox, 
Ichthyology  Index* 

SKIRMISH,  in  War^  a  slight  engagement  between 
small  parties,  without  any  regular  order ,  and  is  tlier»- 
fore  easily  distinguished  from  a  battle^  which  is  a  general 
engagement  between  two  armies  continued  for  some 
time. 

Skirmish  Boy,  the  name  given  by  Lieutenant 
Brougbton  to  a  bay  in  an  island  which  was  discovered 
by  him  in  latitude  43°  48'  south,  and  in  longitude  183^ 
east.  The  Chatham  armed  tender  worked  up  into  the 
bay,  and  came  to  anchor  about  a  mile  from  the  shore. 
When  the  captain  and  some  of  the  people  landed,  tbey 
found  the  natives  so  extremely  inhospitable,  thatself-pr»- 
servation  made  it  necessary  to  fire  upon  them.  The  laud 
is  of  considerable  magnitude,  whether  island  or  conti- 
nent, and  what  tbey  saw  of  it  extended  nearly  40  miles 
from  east  to  west,  and  tbe  appearance  of  the  country 
they  regarded  as  very  promisiag.  The  natives  resembk 
those  of  New  Zealand,  from  which  tbey  are. distant 
about  100  leagues^  biit  their  skins  were  destitute  of  an** 
marks,  and  tliey  seemed  to  be  cleanly  in  their  penions. 
Their  dresses  were  of  seal  skin,  while  some  had  fine  mats 
fastened  round  the  waist.  Mr  Broughtou  sayn,  ^'  on  our 
first  landing,  their  surprise  and  exclamations  can  hardly 
be  imagined  }  they  pointed  to  the  sun,  and  then  to  u«, 
as  if  to  ank  whether  we  had  come  from  thence  T'  Tbe 
arms  they  made  use  of  were  clubs«  spears,  and  a  sniai4 
weapon  resembling  the  paioo  of  New  21ealand.  .* 

SKULL,  in  Anatomy^  the  bony  case  in  ivhich  tHim 
brain  is  endoaed*    See  Anatomy,  NP.ii,  $u.   . 
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SxVLL'Cap.    See  Scittellaria^  Botakt  Index* 

SK.Y9  the  blue  expanse  of  air  or  atmosphere.  For 
the  reason  of  its  blue  colour  and  concave  figure,  see 
Optics,  N^  223. 

SKYEy  bne  of  the  greatest  of  the  Western  islands  of 
Scotland,  so  called  from  Skianach^  if  hich  in  the  Erse 
dialect  signifies  u^Tf/Dr^r/,  because  the  two  promontories  of 
Valerness  and  Toternlsh,  bj  which  it  is  bounded  on  the 
north- we*«t  and  north-east,  are  supposed  to  resemble 
wings.  The  island  lies  between  the  shire  of  Ross  and 
the  western  part  of  Lewis.  According  to  the  computa- 
tion of  Mr  Pennant,  Dr  Johnson,  and  Dr  Campbell,  it 
is  6^  miles  in  length,  and  nearly  the  same  in  width 
where  broadest  \  according  to  others  it  i<«  50  miles  in 
length,  and  in  some  places  30  broad.  The  inland  of 
Skye  was  formerly  divided  between  two  proprietors^  the 
southern  part  belonged  to  the  laird  of  macleod,  said  to 
be  lineally  descended  from  Leod  son  to  the  black  prince 
of  Man,  but  part  of  this  division  has  fallen  into  other 
hands  *,  the  northern  district  is  the  property  of  Lord 
Macdanald,  whose  ancestor  was  Donald,  king  or  lord  of 
the  isles,  and  chief  of  tlie  numerous  clan  of  Macdonalds, 
who  are  counted  the  most  wurlike  of  all  the  Highlanders. 
Skye  is  part  of  the  shire  of  Inverness,  and  formerly  be- 
longed to  the  diocese  of  the  Isles :  on  the  south  it  is  part- 
ed from  the  main  land  by  a  channel  three  leagues  in 
breadth  \  though,  at  the  ferry  of  Glenelg,  it  is  so  nar- 
rotv  that  a  man  may  be  heard  calling  for  the  boat  from 
one  side  to  the  other.  Skye  is  well  provided  with  a 
variety  of  excellent  bays  and  harbours. 

The  face  of  the  country  is  roughened  with  moun* 
tainsy  some  of  which  are  so  high  as  to  be  covered  with 
snow  on  the  top  at  midsummer  \  in  general,  their  sides 
are  clothed  with  heath  and  grass,  which  afford  good 
pasturage  for  sheep  and  black  cattle.  Between  the 
mountains  there  are  some  fertile  valleys,  and  the  greater 
part  of  the  land  towards  the  sea-coast  is  plain  and 
arable.  The  island  is  well  watered  with  a  great  num« 
ber  of  rivers,  above  30  of  which  afford  salmon  y  and 
some  of  them  produce  black  muscles  in  which  pearls 
are  bred,  particularly  the  rivers  Ki  I  martin  and  Ord : 
Martin  was  assured  by  the  proprietor  of  the  former, 
that  a  pearl  hath  been  found  in  it  valued  at  20I.  ster* 
ling.  Here  is  also  a  considerable  number  of  fresh  water 
lakes  well  stored  with  trout  and  eels.  The  largest  of 
these  lakes  takes  its  denomination  from  St  Columba, 
to  whom  is  dedicated  a  chapel  that  stands  upon  a  small 
isle  in  the  middle  of  the  lake.  Skye  likewise  affords 
several  cataracts,  that  roar  down  the  rocks  with  great 
impetuosity.  That  the  island  has  been  formerly  covei-ed 
with  wood%  appears  from  the  large  trunks  of  Qr  and 
other  trees  daily  dug  out  of  the  bogs  and  peat- marshes 
in  every  part  of  the  country. 

From  the  heiglit  of  the  hills,  and  proximity  of  the 
'"''*^V  ^®*»  *'**  ^^^  seldom  continues  long  of  the  same  tempera- 
coi^nd  ^^^ '  sometimes  it  is  dry,  oftener  moist,  and  in  the  lat- 
ter end  of  winter  and  beginning  of  spring  cold  and  pier- 
cing 9  at  an  average,  three  days  in  twelve  throughout 
the  year  scarcely  free  from  rain,  far  less  from  clouds. 
These,  attracted  by  the  hills,  sometimes  break  in  us«>ful 
and  refreshing  8howen»  \  at  other  times  suddenly  burst- 
ing, pour  down  their  contents  with  tremendous  noise, 
in  impetuous  torrents  that  deluge  the  plains  below,  an^d 
render  the  smallest  rivulet  impassable  ;  which,  together 
with  the  stormy  winds  so  common  in  this  country  in 
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the  months  of  August  and  September,  frequently  blast  Sky%, 
the  hopes,  and  disappoint  the  expectations,  of  the  bus-  '  ■  y  ■■  ■" 
bandman.  Snow  has  been  often  known  to  lie  on  the 
ground  for  three  or  seven  weeks  ^  and  on  the  highest 
hills,  even  in  the  middle  of  June,  some  spots  of  it  are 
to  be  seen.  To  this  various  tem^ierature  of  the  air, 
and  uncertainty  of  weather,  the  fevers  and  agues,  head^ 
achs,  rheumatisms,  colds,  and  dysenteries,  whch  are  the 
prevailing  distempers,  may  be  ascribed.  That  it  is  far, 
however,  from  being  unwholesome,  is  sufficiently  evin- 
ced by  experience  j  for  the  inhabitants  are,  in  gene- 
ral, as  strong  and  healthy,  and  arrive  at  as  advanced  an 
age,  as  those  who  live  in  milder  climates,  and  under 
a  serener  sky.  The  gout  is  scarcely  known  in  this 
island. 

The  soil  is  generally  black,  though  it  likewise  affords 
clay  of  different  colours;  such  as  white,  red,  and  blue, 
and  in  some  places  fuller^s  earth.  It  is,  however,  much 
less  adapted  for  agriculture  than  for  pasture,  and  sel- 
dom, unless,  in  very  good  vears,  supplies  itself  with  a  suf- 
ficiency of  provisions.  Yet,  though  the  soil  is  not  very 
fertile  or  rich,  it  might  with  proper  management  be 
made  to  produce  more  plentiful  crops.  But  the  gene- 
rality of  the  farmers  are  so  prejudiced  in  favour  of  old 
cnstoms,  and  indeed  so  little  inclined  to  industry,  tha% 
they  will  not  easily  be  prevailed  on  to  change  them 
for  better;  especially  if  the  alteration  or  amendment 
propased  be  attended  with  expence.  Therefore,  wiih 
respect  to  improvements  in  agriculture,  they  are  still 
much  in  the  same  state  as  they  were  20  or  30  years 
ago.  Ploughs,  on  a  new  and  improved  model,  tliat  in 
comparison  to  the  advantages  derived  from  them  might 
be  had  at  a  moderate  expence,  have  lately  been  intro- 
duced into  several  districts  around,  where  their  gopd  ef- 
fects are  manifest  in  improving  the  crops  and  diminish- 
ing the  labour  of  man  and  beast ;  but  the  laird  of  Raa- 
say  and  one  other  gentleman  ar4  the  oaly  persons  ia 
Portree  tliat  have  used  them.  The  cascroim^  a  crooked 
kind  of  spade,  is  almost  the  only  instrument  for  labour- 
ing the  ground  used  among  the  ordinary  class  i»f 
tenants.     The  average  crops  of  com  are  8000  bolls. 

When  Mr  Knox  visited  this  island  in  1786,  the 
Dumber  of  inhabitants  amounted  to  i  C,ooo ;  but  be- 
tween 1 790-98,  according  to  the  Statistical  History  ot 
Scotland,  the  population  is  only  14,470. 

Vsrious  minerals  are  found  in  Skye,  but  none  have 
been  wrought  to  any  advantage.  Near  the  village  of 
Sartle,  the  natives  find  black  and  white  marcasitea,  and 
variegated  pebbles.  The  Applesglen,  in  the  ueighboui^ 
hood  of  Lochfallart,  produces  beautiful  agates  of  dif- 
ferent colours  :  stones  of  a  purple  hue  are,  ^fter  great 
rains,  found  in  the  rivulets :  crystal,  of  different  colours 
and  forms,  abounds  in  several  part  of  the  island,  as  well 
as  black  and  white  marble,  free-stone,  lime-stone,  and 
talc :  small  red  and  white  coral  is  found  on  the  southern 
and  western  coasts  in  great  abundance.  The  fuel  con- 
sists chiefly  of  peat  and  turf,  which  are  impregnated 
with  iron  ore ;  snd  coal  has  been  discovered  in  several 
districts;  but  it  does  not  appear  to  be  worth  work- 
ing. 

The  wild  birds  of  all  sorts  most  common  in  the  coun- 
try, are,  solan  geese,  gulls,  cormorants,  cranes,  wild 
geese,  and  wild  ducks;  eagles, crows, raven;*,  rooks,  cue* 
koos,  rails,  woodcocks,  moor-fowl,  partridges,  ploveri 
wild  pigeons,  and  blackbirds,  owls,  hawks,  snipes,  and 
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SkTc.  A  r^rrctj  of  sitiali  binls.  In  milil  lenfions,  the  cockoo 
and  rail  appear  in  the  latter  end  of  April ;  tile  former 
disappears  alf^ays  before  the  end  of  J  one  ;  the  latter 
sometimes  not  till  September.  The  woodcock  comes 
in  Octuber,  and  frequently  remains  till  March.  The 
tame  sorts  of  fowl  are  geese,  ducks,  turkeys,  cocks,  bul- 
lets, and  tame  pigeons. 

Tbe  black  cattle  arc  here  exposed  to  all  the  rigours 
of  tlie  severe  winter,  without  any  other  provender  than 
tbe  tops  of  tbe  heatb  and  the  alga  marina ;  so  that  they 
appear  like  mere  skeletons  in  the  spring ;  though,  as 
tbe  '^rviss  grows  up,  they  soon  become  plump  and  juicy, 
tbe  beef  being  sweet,  tender,  and  finely  interlarded.— 
Tbe  amphibious  animals  are  seals  and  otters.  Among 
tbe  reptiles  may  be  reckoned  vipers,  asps, frogs,  toads,  and 
three  different  kinds  of  serpents  ^  tbe  first  spotted  black 
and  white,  and  very  poisonous ;  the  second  yellow, 
with  brown  spots ;  and  tbe  third  of  a  brown  colour,  tbe 
smuUest  and  least  poisonous. 

Whales,  and  c.iirbans  or  son-fish,  come  in  sometimes 
to  the  sounds  after  their  prey,  but  arc  rarely  pursued 
trith  any  success.  Tbe  fishes  commonly  caught  on  the 
coast  are  herrings,  linir,  cod,  skatv,  haddock,  mackerel, 
Jythe,  sye,  and  dog-fish.  The  average  price  of  ling  at 
home  is  13I.  13s.  per  ton  j  when  sold,  one  by  one,  if 
fresh,  the  pi-ice  is  from  3d.  to  jjd. ;  if  cured,  from  jd, 
to  7d.  The  barrel  of  herrings  seldom  sells  under  19s. 
which  is  owing  to  the  great  difficulty  of  procuring  salt, 
even  sometimes  at  any  price  ;  and  tbe  same  cause  pre- 
irtntB  many  from  taking  more  than  are  sufficient  for 
their  own  use. 

The  kyle  of  ScaYpe  teems  with  oysters,  in  such  a  man- 
ner, that  after  some  spring-tides,  20  horse-loads  of  thrm 
are  left  upon  tbe  sands.  Near  tbe  village  of  Bernstill, 
the  beach  yields  muscles  sufficient  to  maintain  60  per- 
sons per  day  ;  this  providential  supply  helps  to  support 
many  poor  families  in  times  of  scarcity. 

Tbe  people  arc  strong,  robust,  healthy,  and  prolific. 
Tliey  generally  profess  the  Protestant  religion  j  are  ho- 
nest, brave,  innocent,  and  hospitable.  They  speak  the 
language,  wear  the  habit,  and  observe  tbe  customs  that 
are  common  to  all  tbe  Hebrides.  Tbe  meconium  in 
new-born  infants  is  purged  away  with  fresh  butter:  the 
children  are  bathed  every  morning  and  evening  in  wa- 
ter, and  grow  up  so  strong,  that  a  child  of  ro  months 
IB  able  to  walk  alone  :  they  never  wear  shoes  or  stock- 
ings before  the  age  of  eight  or  ten,  and  night-caps  are 
hardly  known  ^  they  keep  their  feet  always  wet }  they 
lie  on  beds  of  straw  or  heath,  which  last  is  an  excellent 
restorative  :  they  are  qnick  of  apprehension,  ingenious, 
and  very  much  addicted  to  music  and  poetry.  They 
eat  heartily  of  fish  ;  but  seldom  regale  themselves  with 
flesh-meat:  their  ordinary  food  consists  of  butter,  cheese, 
milk,  potatoes,  colewort,  brochan,  and  a  dish  called 
oo;i,  which  indeed  is  lio  other  than  the  froth  of  boiled 
milk  or  whey  raised  with  a  stick  like  that  used  in  making 
chocolate. 

A  sort  of  coarse  woollen  cloth  called  c/oa,  or  cad- 
doeSf  the  manufacture  of  their  wives,  made  into  short 
jackets  and  trousers  is  the  common  dress  of  tbe  men. 
The  phillbeg  is  rarely  worn,  except  in  summer  and  on 
iSundays^  ou  which  days,  and  some  other  occasions,  those 
in  better  circumstances  appear  in  tartans,  a  bonnet,  and 
short  hose,  and  some  in  a  hat,  short  coat,  waistcoat,  and 
breeches^  of  Scotch  or  English  manufacture.     The  wo- 


men are  in  general  very  cleanly,  and  so  etcessirrly  food 
of  dress,  that  many  maid* servants  are  often  known  to  lay 
out  their  whole  wages  that  way. 

There  aie  two  fairs  held  annually  at  !l^ortr^,  to 
which  almost  every  part  of  Skye  sends  cattle.  Tlic  lirst 
is  held  in  the  end  of  May^  and  the  second  ih  tlie  efid  of 
July.  Tbe  fair  commonly  continues  from  Wednesday 
till  the  Saturday  following.  Tbe  commodities  which 
are  sold  in  these  are  horses,  cows,  sheep,  goats,  hides, 
butter,  cheese,  fish,  and  wool.  Tbe  cattle  sold  in  these 
fairs  swim  over  to  the  main  land  through  a  mile  or  half 
a  mile  of  sen.  Thousands  of  these  are  yearly  exported, 
at  from  2].  to  3I.  each.  Many  of  them  are  driven  to 
England,  where  they  are  fattoi  for  the  market,  and 
counted  delicious  eating. 

In  8kye  appear  many  ruins  of  Danish  forts,  watch* 
towers,  beacons,  temples,  and  sepulchral  monuments. 
All  the  fi>rts  are  known  by  the  term  Dun ;  snch  as 
Dtm-Skudborg,  Dun-Derig,  Dnn-Sktrincss,  Dun-Da- 
vid, &c. 

SxY-Co/mtr,  To  give  this  colour  to  glass,  set  in  the 
furnace  a  pot  of  pure  metal  of  fritt  from  roclietta  or  ba- 
rilla, but  tbe  rochetta  fritt  does  best }  as  soon  as  the 
metal  is  well  purified,  take  for  a  pot  of  twenty  poonda 
of  metal  six  ounces  of  brass  calcined  by  itself;  put  it  hy 
decrees  at  two  or  three  times  into  tbe  metal,  stirring 
and  mixing  it  well  every  time,  and  diligently  skimming 
the  metal  with  a  ladle :  at  tire  end  of  two  liours  the 
whole  will  be  well  mixed,  and  a  proof  may  be  taken  : 
if  the  colour  be  found  right,  het  the  whole  stand  24 
hours  longer  in  the  furnace,  and  it  will  then  be  fit  to 
work,  and  will  prove  of  a  most  beautifnl  sky  colour. 

SLAB,  an  outside  sappy  plank  or  board,  sawed  off 
from  thv  sides  of  a  timber  tree.  The  word  is  also  used 
for  a  flat  piece -of  marble. 

SLAB-Line^  in  sea-language,  a  small  cord  passing  np 
behind  a  ship^s  main-sail,  or  fore- sail,  and  being  reeved 
through  a  block  attached  to  the  lower  part  of  the  yard, 
is  thence  transmitted  in  two  branches  to  the  foot  of  the 
sail,  to  which  it  is  fastened.  It  is  used  to  truss  up  tbe 
Bail  as  occasion  requires,  and  more  particularly  for  the 
convenience  of  the  pilot  or  steersman,  that  they  may 
look  forward  beneath  it  as  (he  ship  advances. 

SLACK-WATER,  in  seu-language,  denotes  the  inter* 
val  between  tbe  flux  and  reflux  of  tbe  tide,  or  between 
the  last  of  tbe  ebb  and  tbe  first  of  the  flood,  dnring 
which  the  current  is  interrupted,  and  the  water  appa- 
rently remains  in  a  state  of  rest. 

SLACKEN,  in  Metallurgy^  a  term  used  by  miners 
to  express  a  spongy  and  semivitrified  substance  which  is 
mixed  with  tbe  ores  of  metals,  to  prevent  their  fusion. 
It  is  the  scoria  or  scum  separated  from  the  surface  of 
the  former  fusions  of  metals.  To  this  is  frequently 
added  limestone,  and  sometimes  a  kind  of  coarse  iron 
ore,  in  the  running  of  tbe  poorer  gold  ores. 

SLATK,  a  stone  of  a  compact  texture  and  laminated 
structure,  splitting  into  fine  plates,  some  varieties  of 
which  are  employed  for  covering  houses.  See  aay-ShU^ 
under  Mineralogy,  p.  185.     See  also  Geologt. 

SLAVE.    See  Slavery.  , 

SLAVERY  is  a  word,  of  which,  though  generally  SUyci^  dt* 
understood,  it  is  not  easy  to  give  a   proper  definition. ^<^ 
An  excellent  moral  writer  has  defined  it  to  be  **  an  ob- 
ligation to  labour  for  the  benefit  of  the  master,  without 
the  contract  or  consent  of  the  servant.*^  Bat  may  not  |ie 
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la^ry.  be  properly  called  a  slave  who  bas  given  up  lils  freedom 
"V  "^  to  diiicbarge  a  debt  whicb  he  could  oot  otherwise  pay,  or 
who  has  thrown  it  away  at  a  game  of  hazard  ?  in  ma* 
uy  nations,  debts  have  been  legally  discharged  in  this 
manner;  and  in  some  savage  tribes,  sqch  is  the  universal 
ardour  for  gaming,  that  it  is  no  uncommon  tiling  for  a 
man,  after  having  lost  at  play  all  his  other  property,  to 
stake,  on  a  single  throw  of  dice,  himself;  his  wife,  and 
his  children  (a).  That  persons  who  have  thus  lost  their 
liberty  are  slaves,  will  hardly  be  denied  'y  and  surely 
the  infatuated  gamester  is  a  slave  by  his  own  contract. 
The  debtor,  too,  if  he  was  aware  of  the  law,  and  con- 
tracted debts  larger  than  he  could  reasonably  expect  to 
lie  able  to  pay,  may  justly  be  considered  as  having  come 
under  an  obligation  to  labour  for  the  beoeBt  of  a  master 
tvit/i  /its  own  consent ;  for  every  man  is  answerable  for 
all  the  known  consequences  ol*  his  voluntary  actions. 

This  definition  of  slavery  seems  to  be  defective  as  well 
as  inaccurate.  A  man  may  be  under  an  obligation  to 
labour  through  life  for  the  benefit  of  a  master,  and  yet 
that  master  have  no  right  to  dispose  of  him  by  sale,  or 
in  any  other  way  to  make  him  the  property  of  a  third 
person  \  but  the  word  siave^  as  used  among  us,  always 
denotes  a  person  who  may  be  bought,  and  sold  like  a 
beast  in  the  market  (b).  In  its  original  sense,  indeed, 
it  was  of  the  same  import  with  noble^  illustHous;  but 
vast  numbers  of  the  people  among  whom  it  bad  that 
fiignification  being,  in  the  decline  of  the  Roman  empire, 
sold  by  tlieir  countryman  to  the  Venetians,  aud  by  them 
dispersed  over  all  Europe,  the  word  slave  came  to  de- 
note a  person  in  the  lowest  state  of  servitude,  who  was 
considered  as  the  absolute  property  of  his  master*  See 
J  Philology,  N°  220. 
(tuAlitiM  As  nothing  can  be  more  evident  than  that  all  men 
«ak  ia.  have,  by  the  law  of  nature,  an  equal  right  to  life,  liber- 
lable.  ^y^  jipj  (),Q  produce  of  their  own  labour  (see  Right, 
]S^  5O9  it  is  not  easy  to  conceive  what  can  have  first 
led  one  part  of  tliem  to  imagine  that  they  had  a  right 
ta  enslave  another.  Inequalities  of  rank  are  indeed  in- 
evitable in  civil  society  ^  and  from  them  results  that  ser- 
vitude which  is  founded  in  contract,  and  is  of  tempo- 
rary duration.  (See  Moral  Philosophy,  N°  i4i0- 
He  who  has  much  property  has  many  things  to  ajLtend  to, 
and  must  be  disposed  to  hire  persons  to  assist  and  servo 
him  \  while  those  who  have  little  or  no  property  must 
be  equally  willin/^  to  be  hired  for  that  purpose.  And 
if  the  master  be  kind,  and  the  servant  faithful,  they  will 
both  be  happier  in  this  connection  than  they  could  have 
been  out  of  it.  But  from  a  state  of  servitude,  where  the 
alave  is  at  the  absolute  disposal  of  bis  master  in  all  things, 
and  may  be  transferred  without  his  own  connent  from 


one  proprietor  to  another,  like  an  ox  or  an  ass,  bappi-   Slavery, 
ncss  must  be  for  ever  banished.   How  then  came  a  traf-  ^*    y       ' 
fie  so  unnatural  and  unjust  as  that  of  slaves  to  be  origi- 
nally intro{|uced  into  the  world  f 

The  common  answer  to  this  question  is,  that  it  took 
its  rise  among  savages,  who,  in  their  frequent  wars  with 
each  other,  either  massacred  their  captives  in  cold  bloody 
or  condemned  them  to  perpetual  slavery.  In  support  of 
this  opinion  we  have  heard  it  observed,  that  the  Latin 
'word  setvuSy  which  signifies  not  a  hired  servant,  but  a 
slave^  is  derived  from  sevvare^  *'  to  preserve  \^^  ana  that 
such  men  were  called  f^rt'i,  because  they  were  captives, 
whose  lives  were  preserved  on  the  condition  of  their  be*; 
coming  the  property  of  the  victor.  . 

That  slavery  had  its  origin  from  war,  we  think  ex-  Origin  t^    • 
tremely  probable  (c),  nor  are  we  inclined  to  controvert "lavwy* 
this  etymohigy  of  the  word  servus ;  but  the  trafSc  in 
men  prevailed  almost  universally  long  before  the  Latin 
language  or  Roman  name  was  heard  of  ^  and  there  is 
no  good  evidence  that  it  began  among  savages.      The 
word  *V3y,  in  tlie  Old  Testament,  which  in  our  version 
is  rendered  sefvaftt^  signifies  literally  a  slave ^  either  born 
in  the  family  or  bought  with  money,  in  contradistinc- 
tion to  vac,  which  denotes  a  hired  servant :  and  as  Noah         4 
makes  use  of  tlie  word  ^^V  in  the  curse  which  he  de- P**©' to  tlif 
uonnces  upon  Ham  and  Canaan  immediately  after  the  ^^^* 
deluge,  it  would  appear  that  slavery  had  its  origin  be- 
fore that  event*     >If  so,  there  can  be  little  doubt  but 
that  it  began   among  those  violent  persons  whom  our 
translators   have   called  giants  *,   thouQ^h  the  original  *  Gtn.  ▼?» 
word  o^bD3  literally  signifies  assaulters  of  others.    Those  4- 
wretches  seem  first  to  have  seized  upon  women,  whom 
they  forcibly  compelled   to  minister  to  their  pleasures  \ 
and  from  this  kind  of  violence  the  progress  was  na- 
tural to  that  by  which  they  enslaved  their  weaker  breth- 
ren among  the  men,   obliging  them  to  labour  lor  their 
benefit,  without  allowing  them  fee  or  reward.  ^ 

After  the  deluge  the  first  dealer  in  slaves  seems  to  Nirorod  ea* 
have  been  Nirorod.     "  He  began,"  we  are  told,  "  to  be*'**^^.^  *^" 
a  mighty  one  in  the  earth,  and  was  a  miahty  hunter *^*^^^'^*' 
before  the  Lord."     He  could  not,  however,  be  the  first 
hunter  of  wild  beasts  \  for  that  species  of  hunting  must 
have  been  practised  from  the  beginnings  nor  is  it  pro- 
bable that  bis  dexterity  in  tlie  chase,  which  was  then 
the  universal  employment,  could  have  been  so  far  ru« 
perior  to  that  of  all  his  contemporaries,  as  to  entitle  him 
to  the  appellation  of  '^  the  mighty  bunker  before  the 
Lord.^'     Hence  most  commentators  have  concluded, 
that  he  was  a  hunter  of  men  ^  an  opinion  which  they 
think  receives  some  countenance  from  the  import  of  his 
name,  the  word  Nimrod  signifying  a  rebel.    Whatever 

3  C  2  be 


H ^ 

(a)  Aleam  (quod  mirere)  sobrii  inter  serta  exercent,  tanta  lucrandt  perpendive  temeritate,  ot  cnm  omnia  de- 
fecerunt,  extremo  ac  novissimo  jactu  de  libertate  et  corpore  conteadant.  Victus  voluntarlam  servitutem  aditj 
quamvis  junior,  quantvis  robustior,  alligari  se  ac  venire  patitur. — Tacitus  Je  Mor.  Germ* 

The  savages  of  North  America  ai*e  equally  addicted  to  gaming  with  the  ancient  Germans,  and  the  negroes  on 
the  Slave  C^ast  of  Guinea  perhaps  still  moi«. 

(b)  The  Roman  orator^s  definition  q{  slavery^  Parad.  V.  is  as  accurate  as  any  that  we  have  seen.  **  Servitus 
est  obedientia  fracti  animi  et  abjecti  et  arbitrio  carentis  suo  s"  whether  the  unhappy  person  fell  into  that  state 
with  or  witliout  his  own  contract  or  consent. 

^c)  In  th«  article  Society,  the  reader  will  find  another  account  of  the  origin  of  slavery,  which  we  think  like- 
wise probable,  though  we  have  traasferied  it  to  this  place  j  as  it  would,  in  our  opinion,  be  wrong  to  give  to 
one  writer  what  we  know  to  belong  to  another.  It  may  be  proper,  however,  to  observe  here,  that  between  the 
two  articles  thext  is  no  contradiction,  as  barbarous  wars  i^^ere  certainly  one  source  of  slavery. 
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be  in  this,  tbere  can  be  little  doubt  but  tbat^hc  became 
a  mighty  one  by  violence  ;  for  being  the  t>ixth  son  of 
WiA  father,  and  apparently  much  younger  than  the  other 
£vc,  it  is  not  likely  that  his  inheritance  exceeded  theirs 
either  in  extent  or  in  population.  He  enlarged  it,  bow- 
ever,  by  conquest  j  for  it  appears  from  Scripture,  that 
lie  iqvaded  the  territories  of  Ashur  the  son  of  Shem, 
tvho  had  settled  in  Shinar  'y  and  obliging  him  to  remove 
into  Assyria,  he  seiztd  upon  Babylon,  and  made  it  the 
capital  of  the  lirst  kingdom  in  the  world.  As  he  had 
great  projects  in  view,  it  seems  to  be  in  a  high  degree 
probable  tbat  he  made  bond-servants  of  the  captives 
"whom  he  took  in  his  wars,  and  employed  them  in  build- 
ing or  repairing  the  metropolis  of  his  kingdom  ^  and 
hence  we  think  is  to  be  dated  the  origin  of  postdiluvian 
blavery. 

That  it  began  thus  early  can  hardly  be  questioned  ; 
for  we  know  that  it  prevailed  universally  in  the  age  of 
Abraham,  who  was  born  within  i^eventy  years  after  the 
death  of  Nimrod.  That  patriarch  had  three  hundred 
and  eighteen  servants  or  slaves,  born  in  his  own  house, 
and  trained  to  arms,  with*  whom  be  pursued  and  con- 
quered the  four  kings  who  had  taken  captive  bis  bro- 
ther's son  t.  And  it  appears  from  the  conversation 
which  took  place  between  him  and  the  king  of  Sodom 
after  the  battle,  that  both  believed  the  conqueror  bad 
A  right  to  consider  his  prisoners  as  part  of  his  spoil. 
*'  Give  me  (says  the  king)  the  persons^  and  take  the 
goods  to  thyself.*'  It  is  indeed  evident  from  numberless 
passages  of  scripture,  that  the  domestics  whom  our  trans- 
lators call  servants  were  in  those  days  universally  consi- 
dered as  the  most  valuable  part  of  their  master's  proper- 
ty, and  classed  with  his  flocks  and  herds.  Thus  when 
the  sacred  historian  describes  the  wealth  of  Abraham,  lie 
bays,  that  'Mie  had  sheep  and  oxen,  and  he-asses,  and  men- 
servants,  and  maid-servants,  and  she-asses,  and  camels." 
And  when  Abimelech  wished  to  make  some  reparation 
to  the  patriarch  for  the  unintended  injury  tbat  he  had 
done  him,  **  he  took  sheep  and  oxen,  and  men-servants, 
and  women-servants,  and  gave  them  unto  Abraham,  and 
restored  to  him  Sarah  his  wife."  The  riches  and  power 
uf  Isaac  and  Jacob  are  estimated  in  the  very  same  man- 
ner. Of  the  former  it  is  said,  that  ^'  the  man  waxed 
great,  and  went  forward  and  grew,  nntil  he  became  very 
great :  for  he  had  possession  of  flocks,  and  possession  of 
herds,  and  great  store  of  servants,  rn^yi  of  slaves }  and 
the  Philistines  envied  bim."  The  latter,  we  are  told, 
^^  increased  exceedingly,  and  had  much  cattle^  and  maid- 
servants, and  men-servants,  and  camels,  and  asses  ^." 

That  the  practice  of  buying  and  selling  servants  thus 
early  began  among  the  patriarchs  descended  to  their 
'posterity,  is  known  to  every  attentive  reader  of  the  Bi- 


ble.   It  was  expressly  authorised  by  the  Jewir>h  law,  in    siavcij. 
which  are  many  directions  how  such  servants  were  to  be  — — v-^-^ 
treated.  They  were  to  be  bought   only  of  the  heathen  ;         7  . 
for  if  an  Israelite  grew  poor  and  sold  bin'..seif  either  to^"*j!®"J* 
discharge  a  debt,  or  to  procure  the  means  of  subsistence,  ^^  j^^ 
he  was  to  be  treated  not  as  a  slave  "jsv,  but  as  a  hired 
servant  T^v,  and  restored  to  freedom  at  the  year  of  Ju- 
bilee.    **  Both  thy  bond -men  and  thy  bond- maids  (says 
Moses)  shall  be  of  the  heathtn  that  are  round  about  you: 
of  them  shall  ye  buy  bond-men  and  bond-maids.     And 
ye  shall  take  them  as  an  inheritance  for  your  children 
after  you,  to  inherit  them  for  a  pos!»ession  ;  they  shall  be 
your  bond-men  for  ever  ||."     Unlimited  as   the  power  ;j  Lct.  m. 
thus  given  to  the  Hebrews  over  their  bond-servants  of39*4^i4^> 
heathen  extraction  appears  to  have  been,  they  were  strict- ^^' 
ly  prohibited  from  acquiring  such  property  by  any  other 
means  than  fair  purchase :   *^  he  that  siealtth  a  man  and 
sellelh  him,"  said  their  great  lawgiver,  '*  shall  surely  be 
put  to  death  J ."  jj^^ 

WhiUt  slavery,  in  a  mild  form,  was  permitted  among  id. 
tlie  people  of  God,  a  much  worse  kind  of  it  prevailed        ^ 
among  the  heathen  nations  of  antiquity.     With   other ^jj"*"??* 
abominable  customs,  the  traffic  in  men  quickly  spread  ^„\^ 
from  Chaldea  into  Egypt,  Arabia,  and  over  all  the  east, 
and  hy  degrees  found  its  way  into  every  known   region 
under  heaven  (d). 

Of  this  hateful  commerce  we  shall  not  attempt  to 
trace  the  progress  through  every  age  and  country,  but 
shall  content  ourselves  with  taking  a  transient  view  of  it 
among  the  Greeks  and  Romans,  and  a  few  other  na- 
tions, in  whose  customs  and  manners  our  readers  must 
be  interested.  ^ 

One  can  hardly  read  a  book  of  the  Iliad  or  Odyssey,  Slavety  a* 
withcutperceivingthatin  the  ageof  Homer,  all  prisoners "m*6  *^ 
of  war  were  liable  to  be  treated  as  slaves,  and  compelled,  ^^"*** 
without  regard  to  their  rank,  sex,  or  years,  to  labour 
for  their  masters  in  oflices  of  the  vilest  drudgery.     So 
universally  was  this  cruel  treatment  of  captives  admitted 
to  be  the  right  of  the  victor,  that  the  poet  introduces 
Hector  in  the  very  act  of  taking  a  tender  and  perhaps 
last  farewell  of  his  wife,  when  it  was  surely  his  busine^ 
to  afibrd  her  every  consolation  in  his  power,  telling  ber, 
as  a  thing  of  course  which  could  not  be  concealed,  that, 
on  the  conquest  of  Troy,  bhe  would  be  compelled 

To  bear  the  victor's  hard  commands,  or  bring 
The  weight  of  water  from  Hyperia's  spring  (e). 

Popi.. 

At  that  early  period,  the  Phoenicians,  and  probably  the 
Greeks  themselves,  bad  such  an  established  commerce  in 
slaves,  that,  not  satisfied  with  reducing  to  bondage  their 
prisoners  of  war,  they  scrupled  not  to  kidnap  m  cold 

blood 


(d)  If  credit  be  due  to  a  late  account  of  China,  the  people  of  that  vast  empire  have  never  made  merchandise  of 
men  or  ivomen.  The  exception,  however,  is  so  singular,  that  we  should  be  glad  to  see  it  better  authenticated  j 
for  it  is  apparent  from  works  of  the  most  undoubted  credit,  that  over  all  the  other  eastern  countries  with  which 
we  are  acquainted,  slavery  has  prevailed  from  time  immemorial,  and  that  some  of  the  Indian  nations  make  long 
journeys  into  Africa  for  the  sole  purpose  of  buying  slaves. 

(e)  In  those  early  times  drawing  water  was  the  office  of  the  meanest  slaves.  This  appears  from  Joshoa's  curse 
upon  the  Gibeonites  who  had  deceived  him.—**'  Now  therefore  ye  are  cursed,  and  there'  shall  none  of  you  be  freed 
from  being  bond-men,  and  hewers  of  wood,  and  drawers  of  water,  for  the  house  of  my  God."  To  this  state  of 
bondage  Homer  makes  Hector  say,  that  Andromache  would  nccessariitihe  brought  upon  the  destruction  of  Troy  ^ 
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blood  persons  wbo  had  never  kindled  their  resentment, 
in  order  to  supply  their  foreign  nnarkeis.  In  the  1 4th 
book  of  the  Ody^isey,  Ulysses  represents  himself  as  ha- 
ving narrowly  escaped  a  snare  of  this  kind  laid  for  him 
by  a  false  PhcjeQician,  who  had  doomed  the  hero  to  Li- 
byan slavery:  and  as  the  whole  narrative,  in  which  this 
Circumstance  is  told,  is  an  artful  fiction,  intended  to 
have  the  appearance  of  truth  to  an  Ithacan  peasant,  the 
practice  of  kidnapping  slaves  could  not  then  have  ap- 
peared incredible  to  any  inhabitant  of  that  island. 

Such  were  the  maimers  of  the  Greeks  in  the  heroic 
age ;  nor  were  they  much  improved  in  this  respect  at 
periods  of  greater  refinement.  Philip  of  Macedon  ha- 
ving conquered  the  Thebans,  not  only  sold  his  captives, 
but  even  took  money  for  permitting  the  dead  to  be  bu* 
ried*;  and  Alexander,  wbo  had  more  generosity  than 
Philip,  afte/'wards  razed  the  city  of  Thebes,  and  sold 
the  inhabitants,  men,  women,  and  children,  for  slaves  t. 
This  cruel  treatment  of  a  brave  people  may  indeed  be 
supposed  to  have  proceeded,  in  the  first  instance,  from 
the  avarice  of  the  conqueror^  and  in  the  second,  from  the 
momentaryresentment  of  a  man  who  was  savage  and  gene- 
rous by  turns,  and  who  had  no  command  of  his  passions. 
We  shall  not  positively  assign  it  to  other  causes  j  but 
from  the  manner  in  which  the  Spartans  behaved  to  their 
slaves,  there  is  litUe  reason  to  imagine  that  had  they  re- 
ceived from  the  Thebans  the  fiaine  provocation  with  A- 
lexander,  they  would  have  treated  their  captives  with 
greater  lenity.  *'  At  Sparta  (says  a  humane  and  ele- 
gant writer)  slaves  were  treated  with  a  degree  of  ri- 
gour that  is  hardly  conceivable  ^  although  to  them,  as 
their  husbandmen  and  artificers,  their  proud  and  idle 
masters  were  indebted  for  all  the  necessaries  of  life.  The 
Lacedaemonian  youth,  trained  up  in  the  practice  of  de- 
ceiving and  butchering  those  poor  men,  were  from  time 
to  time  let  loose  upon  them,  in  order  to  show  their  pro- 
ficiency  in  stratagem  and  massacre.  And  once,  without 
any  provocation,  and  merely  for  their  own  amusement, 
we  are  told  that  they  murdered  three  thousand  in  one 
night,  not  only  with  the  connivance  of  law,  but  by  its 
avowed  permission.  Such,  in  promoting  the  happiness 
of  one  part  of  society  and  the  viitiie  of  another,  are  the 
effects  of  slavery."  ♦ 

It  has  been  said,  that  in  Athens  and  Rome  slaves 
were  better  treated  than  in  Sparta  :  hot  in  the  former 
city  their  treatment  cannot  have  been  good,  or  their 
lives  comfortable,  when  the  Athenians  relished  that  tra- 
gedy of  £uripides  in  which  Hecuba,  the  wife  of  Priam^ 
is  introduced  as  lamenting  that  she  was  chained  like  a 
dbg  at  Agamemnon's  gate  ?  Of  the  estimation  in  which 
slaves  were  held  in  Rome,  we  may  form  a  tolerable  no- 
tion from  the  well-known  fiict,  that  one  of  those  unbap^ 


py  beings  was  often  chained  at  the  gate  of  a  great  man's    SLvcry. 
bouse,  to  give  admittance  to  the  guests  invited  to  a  *       ^    n-^ 
feast*.     In  the  early  periods  of  the  commonwealth  it     „ 
was  customary,  in  certain  sacred  shews  exhibited  on  ^^ sketchu.' 
lenin  occasions,  to  drag  through  the  circus  a  slave,  who 
had  been  scourged  to  death  hiding  in  his  hand  a  fork 
in  the  form  of  a  gibbetf.     But  we  need  not  multiply!  Cicero ife 
proofs  of  the  cruelty  of  the  Romans  to  their  slaves.    If  ^^v-  ^ib.  L 
the  inhuman  combats  of  the  gladiators  (see  Gl'adia-  *^*P*  *^ 
TORs)  admit  of  any  apology  on  account  of  the  martial, 
spirit  with  which  they  were  thought  to  inspire  the  spec- 
tators, the  conduct  of  Vedius  PolHo  must  have  proceed- 
ed from  the  most  wanton  and  brutal  cruelty.  This  many 
who  flourished  not  in  the  earliest  periods  of  the  republic, 
when  the  Romans  were  little  better  than  a  savage  ban- 
ditti, but  in  the  polished  age  of  Augustus,  frequently- 
threw  such  slaves  as  gave  him  the  slightest  uflence  into 
his  fishponds  to  fatten  his  lampreys  *  and  yet  he  was  suf- 
fered to  die  in  peace  I  The  emperor,  indeed,  upon  co* 
ming  to  the  knoivledge  of  his  cruelty,  ordered  bis  lam- 
preys to  be  destroyed,  and  his  jponds  to  be  filled  up  i 
but  we  do  not  recollect  that  any  other  punishment  was 
inflicted  on  the-  savage  master.     Till  the  reign  of  the 
same  emperor  the  depositions  t>f  slaves  were  never  ad- 
mitted in  the  courts  of  judicature  'y  and  then  they  were 
received  only  when  persons  were  accused  of  treasonable 
practices.  ,  ,  ^ 

The  origin  of  slavery  in  Rome  was  the  same  as  in  Opigin  of : 
every  other  country.  Prisoners  of  wiir  were  of  course  ^•"'" 
reduced  to  that  state,  as  if  they  had  been  criminals.  ***'*''' 
The  dictator  Camilluf,  one  of  the  most  accomplished  ger 
nerals  of  the  republic,  sold  his  Hetrurian  captives  to  pay 
the  Roman  ladies  for  the  jewels  which  they  had  present- 
ed to  Apollo.  Fabius,  whose  cautious  conduct  saved 
his  country  when  Hannibal  was  victorious  in  Italy,  hav-^ 
ing  subdued  Tarentum,  reduced  30,000  of  the  citizens 
I0  slavery,  and  sold  them  to  the  highest  bidder.  Corio- 
lanus,  when  driven  from  Rome,  and  fighting  for  the 
Volsci,  scrupled  not  to  makie  slaves  of  his  own  country- 
men ^  and  Julius  Csesar,  among  whose  faults  wanton 
cruelty  has  never  been  reckoned,  sold  at  one  time  fifty- 
three  thousand  captives  for  slaves.  Nor  did  the  slaves 
in  Rome  consist  only  of  foreigners  taken  in  war.  By 
one  of  the  laws  of  the  twelve  tables,  creditors  were  em- 
powered to  seize  their  insolvent  debtors,  and  keep  them 
in  their  houses  till)  by  their  services  or  labour,  they  had 
discharged  the  sum  they  owed  :  and  in  the  beginning  of 
the  commonwealth  they  were  authorised  to  sell  such 
debtors,  and  even  to  put  them  to  death  (f).  llie  chil- 
dren of  slaves  were  the  property  not  of  the  common- 
wealth, or  of  their  own  parents,  but  bf  their  masters; 
and  thus  was  slavery  perpetuated  in  the  families  of  such  - 

unhappy 


(f)  After  a  certain  number  of  citations,  the  law  granted  to  the  debtor  thirty  days  of  grace  to  raise  the  sum  for 
which  he  was  accountable.  The  words  of  the  law  are  :  *'  ^ris  confessi,  rebpsque  jure  judicatis,  triginti  dies  justi 
suuto.  Post  dein  roanum  endojacito.— Vincito  aut  nervo,  aut  compedibus.^'  When  the  debt  is  confessed,  and 
the  trial  passed,  let  there  be  tbirtydayH  of  forbearance  -,  afterwards  lay  bands  on  Jiim }  bind  him  either  with  a  cord 
or  fetters.^^  After  the  thirty  days  were  expired,  if  the  debtor  had  not  discharged  th^  debt,  he  was  led.  to  the  prae- 
tor, who  delivered  him  over  to  the  mercy  of  his  creditors  ;  these  bound  him  and  kept  him  in  chains  for  the  space 
of  sixty  days.  Afterwards,  for  three  market-days  successively,  tb^  debtor  was  brought  to  the  tribunal  of  the  prae- 
tor; then  a  public  crier  proclaimed  in  the  forum  the  debt  for  which  the  prisoner  was  detained.  It  often  happened, 
that  rich  persons  redeemed  the  prisoner  by  paying  his  debts  ;  but  if  nobody  appeared  in  behalf  of  the  debtor  after 
the  third  market-day|  the  creditor  had  a  right  to  indict  the  punishments  appointed  by  thelaw^    "  Tertiis  niuidinis 
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Slarefy.  nnbappy  men  as  fell  into  tliat  state,  whetber  through 
the  chance  of  war  or  the  crueltj  of  a  sordid  creditor  (g). 
The  consequence  was,  that  the  number  of  slaves  belong- 
ing to  the  rich  patricians  was  almost  incredible.  Caius 
Ca^cilius  Isidorus,  who  died  about  seven  years  before 
the  Christian  era,  left  to  his  heirs  41 16  slaves  ;  and  if 
apy  one  of  those  wretched  creatures  made  an  unsuccess- 
ful attempt  to  regain  his  liberty,  or  was  even  suspected 
of  such  a  design,  he  was  marked  on  the  forehead  with  a 
red-hot  iron  (h).  In  Sicily,  during  the  most  flourishing 
periods  of  the  commonwealth,  it  seems  to  have  been 
customary  for  masters  to  mark  their  slaves  in  this  man- 
ner }  at  least  we  know  that  such  was  the  practice  of 
Damophilus,  who,  not  satisfied  with  this  security,  shut 
up  his  slaves  every  night  in  close  prisons,  and  led  them 
out  like  beasts  in  the  morning  to  their  daily  labour  in 
the  field.     Hence  arose  the  servile  war  in  Sicily. 

Though  many  laws  were  enacted  by  Augustus  and 
other  patriotic  emperors  to  diminish  the  power  of  credi- 
tors over  their  insolvent  debtors  ;  though  the  influence 
of  the  mild  spirit  of  Christianity  tended  much  to  meli- 
orate the  condition  of  slaves  even  under  Pagan  masters ; 
and  though  the  emperor  Adrian  made  it  capital  to  kill 
a  slave  without  a  just  reason,  yet  this  infamous  com- 
merce prevailed  universally  in  the  empire  for  many  ages 
after  tlie  conversion  of  Coxistantine  to  the  religion  of 
Christ.  It  was  not  indeed  completely  abolished  even  in 
the  reign  of  Justinian  ^  and  in  many  countries  which 
had  once  been  provinces  of  the  empire  it  continued  long 
after  the  empire  itself  had  fallen  to  pieces. 

It  has  already  been  observed,  that  among  the  ancient 
Germans  it  wan  not  uncommon  for  an  ardent  gamester 
to  lose  his  personal  liberty  by  a  throw  of  the  dice.  This 
was  indeed  a  strong  proof  of  savage  manners  ^  but  the 

general  condition  of  slaves  among  those  savages  seems  to 
ave  been  nuich  better  than  among  the  polished  Greeks 
and  Romans.  In  Germany  the  slaves  were  generally 
attached  to  the  soil,  and  only  employed  in  tending  cat- 
tle, and  carrying  on  the  business  of  agriculture }  fo|r 
the  menial  oflaces  of  every  great  man^s  house  were  per- 
formed by  his  wife  and  children.  Such  slaves  were  sel- 
dom beaten,  or  chained,  or  imprisoned.  Sometimes  in- 
deed they  were  killed  by  their  masters  in  a  fit  of  sud- 
den passion ;  but  none  were  considered  as  materials  of 
commerce,  except  those  who  had  originally  been  free- 
jnen,  and  lost  their  freedom  by  play.     These,  indeed, 
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the  successful  gamester  was  very  ready  to  sell,  both  be-    Siarr n^ 
cause  he  felt  them  an  useless  burden,  and  because  their  *       ^   '  _r 
presence  continually  put  him  in  mind  of  that  state  to 
which  a  throw  of  the  dice  might  one  day  reduce  him- 
self. 

Such  is  the  account  which  Tacitus  gives  •  of  slavery  •  De  Mw, 
among  the  ancient  Germans.   The  Anglo-Saxons,  how-^^^^  h* 
ever,  after  they  were  settled  in  this  island  seem  not  to^^' 
have  carried  on  tiiat  traffic  so  honourably.     By  a  sta- 
tute of  Alfred  the  Greatf ,  the  purchase  of  a  man^  a|  rFQIfcm'i 
horse^  or  an  ox^  without  a  voucher  to  warrant  the  sale,  cv>&ciieii«/ 
was  strictly  forbidden.   That  law  was,  doubtless,  enact-  Loto$/nn 
ed  to  prevent  the  stealing  oimen  and  cattle  \  but  h^'^^f^^ 
shows  us  that  so  late  as  the  ninth  or  tenth  century  ^ m'^ 
man,  when  fairly  purchased,  was,  in  England,  as  much        T4 
the  property  of  the  buyer  as  the  horse  on  which  he  lode.  In  Engfaai 
or  the   ox  which  dragged  his  plough.      In  the  san>e^'^^ 
country,  now  so  nobly  tenacious  of  freedom  and   the 
rights  of  man,  a  species  of  slavery  similar  to  that  which 
prevailed  among  the  ancient  Germans  subsisted  even  to 
the  end  of  the  sixteenth  century.     This  appears  from  a 
commission  issued  by  Queen  Elizabeth  in  1574,  for  in- 
quiring into  the  lands  and  goods  of  all  her  bondsmen  and 
bond-women  in  the  counties  of  Cornwall,  Devon,  So- 
merset, and  Gloucester,  in  order  to  compound  with  them 
for  their  manumission,  that  they  might  enjoy  their  lands 
and  goods  as  freemen];.     In  Scotland  there  certainly f  JTami't 
extstcd^an  order  of  slaves  or  bond-men,  who  tilled  xh^SkOchOt 
ground,  were  attached  to  the  soil,  and  with  it  were^'^^!* 
transferable  from  one  proprietor  to  another,  at  a  period       ,.^' 
so  late  as  the  thirteenth  century :  but  when  or  howScotUai 
those  villains,  as  they  were  called,  obtained  their  free- 
dom, seems  to  be  unknown  to  every  lawyer  and  anti- 
quary of  the  present  day.     Coalliers  and  salters  were, 
in  the  same  country,  slaves  till  little  more  than  30  years 
ago,  that  they  were  manumitted  by  an  act  of  the  Bri- 
tish legislature,  and  restored  to  the  rights  of  freennen 
and  citizens.     Before  that  period  the  sons  of  coalliers 
could  follow  no  business  but  that  of  their  fathers;  nor 
were  they  at  liberty  to  seek  employment  in  any  other 
mines  than  those  to    which    they   were   attaciied  fay 
birth,  witliout  the  consent  of  the  lord  of  the  manor, 
who,  if  he  had  no  use  for  their  services  himself,  traas* 
ferred  them  by  a  written  deed  to  some  neighbouring 
proprietor,  j^ 
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capite  poenas  data  aut  trans  Tiberim  peregre  venumduito;'^  that  is,  *'  Let  him  on  the  third  market-day  be  punish- 
ed with  death,  or  sold  beyond  the  Tiber  as  a  slave.^*  If  there  were  several  creditors,  they  were  allowed,  in  conse- 
quence of  this  severe  law,  to  divide  the  body  of  the  prisoner  into  several  parts,  and  share  itamoi^  them  iu  propqr* 
tion  to  the  sum  which  they  demanded. 

(g)  This  is  evident  from  the  story  of  Appius  and  Virginia.     See  Rome,  N°  113, 

^h)  flow  capriciously  and  unjustly  this  infamous  mark  was  impressed,  we  learn  from  the  story  of  Re?»tio.  Tliis 
man  being  proscribed,  and  a  reward  ofl*ered  for  his  head  by  the  triumvirs  Octavianus,  Antony,  and  Lepidus,  con- 
cealed himself  from  the  fory  of  the  tyrants  in  the  best  way  that  lie  could.  A  slave  whom  he  had  marked  with  th^ 
Lot  iron  having  found  out  the  place  of  his  retreat,  conducted  him  to  a  cave,  and  there  supported  him  for  some  time 
with  what  he  earned  by  his  daily  labour.  At  length  a  company  of  8oIdicrs  coming  that  way,  and  approaching  tho 
cave,  t4ie  faithful  slave,  alarmed  at  tbv*  danger  bis  master  was  in,  followed  them  close,  and  falling  upon  a  poor  pea- 
sant, killed  him  in  their  presence;  and  cut  off  his  head,  crying  out,  "  I  am  now  revenged  on  my  master  for  the 
marks  with  which  he  has  branded  me."  The  soldiers,  seeing  the  infamous  marks  on  his  forehead,  and  not  doubt- 
ing but  he  had  killed  Kestio,  snatched  the  head  out  of  his  hand,  and  returned  with  it  in  all  haste  to  the  triumvirs. 
They  were  no  sooner  gone,  than  the  slave  conveyed  his  master  to  the  sea  side,  where  tbcy  had  the  good  luck  to 
j^nd  one  of  Sextus  Fompeius\s  vessels|  which  transported  tbcm  sufe  into  Sicily. 
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lavcry.    ©f  ^i'^t^T^  exempted  fmtn  thw  opjirobnoni  of  onr  nature 
.-Y— Lf  which  spread  over  all  the  reat  of  the  worid,  the  enlight- 
ened reader  Tvill  m»t  soppose.     It  is  indeed  in  that  vast 
country  that  slavery  has  in  crery  age  appeared  in  its 
Ugliest  form.   Wl*  have  already  observed,  that  about  ttie 
era  of  the  Trojan  war,  a  commerce  in  slaves  if  as  car- 
tied  on  hetwecn  Phoenicia  and  Libya :  and  the  Cartha- 
ginians, who  were  a  colony  of  Phoenicians,  and  revered 
the  cnstoms,  manners,  and  reltjrion  of  their  pai-ent  state, 
tindoabtetlly  continued  iItc  Tyrlan  traffic  in  human  flesh 
with  the  interior  tribes  of  Africa.     Of  this  we  might 
rest  assart'tl,  although  we  had  no  other  evidence  of  the 
fact  than  what  results  from  the  pinictlceof  homan  sacri- 
fices 80  prevalent  in  the  republic  of  Carthage.   Th*  ge- 
Daine  instincts  of  nature  are  often  subdued  by  dire  siipt-r- 
Btitton,  brtt  they  cannot  be  wholly  eradicated  ;  and  the 
rich  Carthaginian,  i^+en  a  hunmn  victim  was  demanded 
from  him  to  the  gods,  xvonld  be  ready  to  supply  the 
y4&ce  of  his  own  child  by  tlie  son  of  a  poor  stranger,  per- 
fltUonsly  purchaseil  at  whatever  price.     That  this  was, 
Polyb.     indeed,  a  very  common  practice  among  them,  we  learn 
Ciu-t.       fromthe  testimony  of  various  historians*,  who  assure  us, 
tod.  Sic.   that  when  Agathocles  the  tyrant  of  Syracuse  had  over- 
thrown their  generals  Hanno  and  Bomilcar,  and  threat- 
ened Carthage  itself  with  a  siege,  the  people  attributed 
their  tnisfortur^es  to  the  just  anger  of  Satnrn  for  having 
been  worshipped,  for  jjome  years,  by  the  sacrifices  of 
diiMren  meanly  bom  aind  secretly  bought^  instead  of 
those  of  noble  extraction.   These  substitutions  of  one  of- 
fering for  another  were  considered  as  a  profane  devia- 
tion fipom  the  religion  of  their  forefathers*,  and  therefore 
to  expiate  tlie  guilt  of  softorrtd  an  impiety,  a  sacrifice  of 
200  children  of  the  first  rank  was  on  that  occasion  made 
to  the  bloody  god.     As  the  Carthagrniatis  were  a  com- 
mercial people,  we  cannot  ^oppose  that  they  purchased 
elaves  only  for  sacrifices.     They  undoubtedly  condemn- 
ed many  of  their  prisonei's  of  war  to  the  state  of  servi- 
tude, and  either  sold  them  to  foreigners,  or  distributed 
them  among  their  senators  and  the  leaders  of  their  ar* 
mies.     Hauno,  who  endeavoured  to  usurp  the  supreme 
power  in  Carthage  whilst  that  republic  was  engaged  in 
war  with  Timoleon  in  Sicily  f,  armed  20,000  of  his 
slaves  in  order  to  carry  his  neturious  purpose  into  execu- 
ip.  6.  and  tign  ;   jj^d  Hannibal,  after  his  decisive  victory  at  Can- 
^tor^     iwc,  sold  to  the  Greeks  many  of  his  prisoners  whom  the 
Tit.  Lh\  Rotnan  senate  refused  to  redeem  J.     That  illustrious 
ppMnaf»2  commander  was  indeed  more  humane,  as  well  as  more 
o/tarat.     politic,  than  the  generality  of  his  countrymen,     fiefore 
his  days  it  was  customary  with  the  Carthaginians  either 
to  massacre  their  captives  in  cold  blood,  that  they  might 
never  again  bear  arms  against  them,  or  to  offer  them  in 
sacrifice  as  a  grateful  acknowledgement  to  the  gods  by 
whose  assistance  they  believed  that  they  were  vanquish- 
ed ;  but  this  was  not  always  done  even  by  their  most 
finperstitioUs  or  most  unprincipled  leaders.  Among  other 
rich  spoils  which  Agathocles,  after  his  victory  already 
kncntiooed,  found  in  the  camp  of  Hanno  and  Bomilcar, 
were  twenty  thousand  pair  of  fetters  and  nmnacles,  which 
those  generals  had  provided  for  such  of  the  Sicilian  pri- 
soners asthey  intended  to  preserve  alive  and  reduce  to  a 
state  of  slavery. 

With  the  ancient  state  of  the  other  African  nations 
we  are  but  very  little  acquainted.  The  Numiilians, 
Manritanians,  Getulians,  and  Garamantes,  are  indeed 
mentioned  by  the  Eomun  historians,  who. give  us  ample 
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dttails  of  the  battles  which  they  fought  in  attempting  siuti 
to  preserve  their  national  independence  y  but  we  have 
no  particular  account  of  tlteir  difiPerent  manners  and 
customs  in  that  aire  when  Rome  was  disputing  with  Car- 
thsge  the  sovereignty  of  the  world.  All  the  African 
states  of  which  we  know  any  thing,  were  in  alliance 
with  one  or  other  of  those  rival  republics  5  and  as  the 
people  of  those  states  appear  to  have  been  less  enlighten- 
ed than  cither  the  Romans  or  the  Carthaginians,  we 
cannot  suppose  that  they  had  purer  mnraU,  or  a  greater 
regard  for  the  sacred  rights  of  man,  than  the  powerful 
nations  by  whom  they  were  either  protected  or  oppres- 
sed. l*bey  would,  indeed,  insensibly  adopt  their  cus- 
toms 'y  and  the  ready  market  which  Marius  found  for 
tlic  prisoners  taken  in  the  town  Capsa,  althougli  Sallust .  ^^  -- 
acknowledges  %  that  the  sale  was  contrary  to  the  laws  jj^ 
of  war,  shows  that  slavery  was  then  no  strange  thing  to  cap.  pi 
the  Numidians.  It  seems  indeed  to  have  prevailed 
through  all  Africa  from  the  very  first  peopling  of  that 
unexplored  country  ;  and  we  doubt  if  in  any  age  of  the 
world  the  unhappy  negro  was  absolutely  secore  of  his 
personal  freedom,  or  even  of  not  being  sold  to  a  foreign 
trader.  ^  ^g 

It  is  the  common  opinion  that  the  practice  of  ma-  SUve-t 
king  slaves  of  the  negroes  is  of  a  very  modem  date  j  that  with  ih 
it  owes  its  origin  to  the  incursioDs  of  the  PoKuguese  on^*^*'  ® 
the  western  coast  of  Africa  j  and  that  but  for  the  cun-    *^°j^* 
ning  or  cruelty  of  Etiropeans,  it  would  not  now  exist,  the  1*01 
and  would  never  have  existed.     But  all  this  is  a  com-gaese. 
plication  of  mistakes.  A  learned  writer  has  lately  proved,  *  'f^*' 
with  a  force  of  evidence  which  admits  of  no  reply  *,^***^ 
that  from  the  coast  of  Guinea  a  great  trade  in  slaves  Gibb&n 
was  carried  on  by  the  Arabs  some  hundreds  of  years  Roman 
before   the  Portuguese   embarked    in    that  traffic,   or*«*^ 
had    even    seen    a   woolly-headed   negro.       Even   t^^^n^l^ 
wandering  Arabs  of  the  desert,  who  never  had  ^^y  jixubst 
friendly  correspondence  with  the  Christians  of  Europe,  an  earl 
have    from    time    immemorial   been  served   by  negro  period, 
slaves.     "  The  Arab  must  be  poor  indeed  (says  ^i.Saugni 
Saugnier)  not  ta  have  at  least  one  negro  slave.     His  and  Bf 
•ole  occupation  is  the  care  of  the  herd.     They  arc  ne-**^*'  ^ 
ver  employed  in  war,  but  they  have  it  in  their  power^*^ 
to  marry.     Their  wives,  who  are   captive  ncgrcsscs, 
do  all  the  domestic  work,  and  are  roughly  treated  by  the 
Arabian  women,  and  by  the  Arabs  themselves.     Their 
children  are  slaves  like  them,  and  put  to  all  kinds  of 
drudgery.'*      Surely  no  man  whose  judgment  is  not 
completely  warped  by  prejudice  will  pretend  that  those 
roving  tribes  of  savages,  so  remarkable  for  their  io de- 
pendent spirit  and  attachment  to  ancient  customs,  learn- 
ed to  enslave  the  negroes  from  the  Europeans.     In  all 
probability  they  have,  without  interruption,  continiud 
the  practice  of  slavery  from  the  days  of  their  great  an- 
cestor Ishmael ;  and  it  seems  evident,  that  none  of  the 
European  nations  had  ever  eeeh  a  woolly-Keuded  negro 
till  the  year  1  ico,  when  the  crusaders  fell  in  with  a  small 
party  of  them  near  the  town  of  Hebron  in  Judea,  and 
were  so  struck  with  the  novelty  of  their  appearance,  that 
the  army  burst  into  a  general  fit  of  laughter  ||,     Long^^*^^ 
before  the  crusades,  however,  we  know  with  certainty y*^'  * 
that  the  natives  of  Guinea  had  been  exposed  to  sale  in 
foreign  countries.     In  651   the  Mahometan  Arabs  of 
Egypt  so  harassed  the  king  of  Nubia  or  Ethiopia,  who 
was  a  Christian,  that  he  agreed  to  send  them  annual ly, 
by  way  of  tribute^  a  vast  number  ofNudian  or  Ethio* 
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ptan  doves  into  Egypt.  Such  a  tribute  as  this  at  that 
timei  we  are  told,  was  more  agreeable  to  the  khalif 
than  any  other,  as  the  Arabs  then  made  no  small  account 
of  those  slaves*. 

The  very  proposal  of  such  a  tribute,  and  the  estima- 
tion in  which  black  slaves  were  held  in  Egypt,  shows 
that  a  commerce  in  bond-servants  could  not  then  be  a 
new  branch  of  trade  either  to  the  Arabs  or  the  Ethio- 
pians ;  but  the  vast  number  which  the  Ethiopian  mo- 
narch was  now  compelled  to  furnish  every  year,  indu- 
ced him  to  feed  this  great  drain  upon  his  subjects  from 
the  natives  of  the  neighbouring  countries.  *'  He  ranged 
accordingly  into  all  that  vast  blank  of  geography  upon 
the  map  of  the  world,  the  spreading  bosom  of  the  Afri- 
can continent  \  and  even  pushed  through  it  to  its  farthest 
extremities  in  the  west.  He  thus  brought  the  blacks  of 
Guinea,  for  the  first  time,  into  the  service  and  families 
of  the  east  j  and  the  sla^'es  which  he  paid  in  tribute  to 
the  Arabs,  whether  derived  from  the  nearer  ileighbour- 
bood  of  Ethiopia,  fi^tch^d  from  the  Mediterranean  regi- 
ons of  Africa,  or  brought  from  the  distant  shores  of  the 
Atlantic,  were  all  denominated  Ethiopians^  from  the 
country  by  which  they  were  conveyed  into  Egypt  fw 
"At  this  time,  therefore,  according  to  Mr  Whitaker, 
began  that  kind  of  traffic  in  human  flesh 

''  Which  spoils  nnhappy  Guinea  of  its  sons.** 

There  are  not  many  authors  from  whom,  in  questions 
of  antiquity,  we  differ  with  greater  hesitation  \  but,  as 
we  meet  with  a  female  Ethiopian  slave  in  the  Eunuch  of 
Terence,  we  cannot  help  suspecting  that  Guinea  was  oc- 
casionally "spoiled  of  its  sons**  at  a  much  earlier  period* 
At  any  rate^  from  the  observations  made  by  the  European 
travellers  who  first  penetrated  into  that  continent,  it  ap' 
pears  undeniable  that  slavery  roust  have  prevailed  from 
time  immemorial  among  such  of  the  tribes  as  had  never 
carried  on  any  commerce  with  foreign  nations.  When 
Battel  first  visited  the  Giagas*,  those  people  had  never 
before  seen  a  white  man  \  yet  they  welcomed  him  and 
the  English,  with  whom  he  had  come,  to  their  country, 
invited  them  to  bring  their  goods  on  shore,  and  without 
hesitation  loaded  the  ships  with  staves.  The  Giagas  were 
indeed  waging  war  with  the  kingdom  of  Benguela  \  and 
being  cannibals,  wliq  prefer  human  flesh  to  all  others, 
ihe  slaves  whom  they  bad  sold  to  the  English  were  pro- 
hably  prisoners  whom  they  would  have  killed  and  eaten 
if  they  had  not  found  an  opportunity  of  otherwise  dis- 
posing of  them  to  greater  advantage.  But  as  they  had 
not  been  incited  by  the  Europeans  to  eat  their  prisoners, 
there  can  be  no  reason  to  suppose  that  by  the  Europeans 
they  had  been  first  induced  to  sell  them ;  for  we  have  seen 
that  tliis  kind  of  commerce  prevailed  in  Africa  among 
people  much  more  polishetl  than  4he  Giagas  so  early  as 
in  the  reign  of  Jugurtha. 

That  it  was  not  introduced  among  the  negroes  either 
by  the  Arabs  or  by  the  t'ortuguese,  appears  still  more 
evident  from  the  behaviour  of  the  'Dahomaos  at  the  con-  , 
quest  of  Whidali,  and  from  the  nnanner  in  which  the 


people  of  Angola  at  the  earliest  stage  of  their  foreign    Slaveiy. 
trade  procured  a  supply  of  slaves  for  the  Portugoese         »    "- 
market.     The  greater  part  of  the  slaves  whom  the  An- 
golans exported  from  St  Paulo  de  Loanda  were  brought 
from  interior  countries,  some  hundreds  of  leagues  dis- 
tant, where  they  could  not  have  been  regularly  purcha- 
sed had  that  commerce  been  till  then  unknown  in  those 
countries.      The  Dahomans,  in  the  beginning  of  the 
year  1727,  had  never  seen  a  white  man  :  and  when  their 
victorious  prince  and  his  army,  in   their  route  through 
Whidab,  first  met  with  some  Europeans  in  the  town  of 
Sabi,  they  were  so  shocked  at  their  complexion   and 
their  dress,  that  they  were  afraid  to  approach  theniy 
and  ceuld  not  be  persuaded  that  they  were  men  till 
they   heard   tham  speak,  and   were  assured    by   the 
Whidanese  that  these  were  the  merchants  who  purcha- 
sed all  the  slaves  that  were  sold  in  Guinea}.    Slavery^  ^^y*^ 
therefore,  if  it  prevailed  among  the  Dahomans  before  SSJt?^ 
that  period,  could  not  have  been   introduced  amodgYoLiS 
them  by  European  or  Arabian  intrigues :  but  we  are 
assured  by  Snelgrave,  who  was  then  in  the  army,  that 
those  people  treated  their  captives  with  auch   horrid 
cruelty  as  was  shocking  to  the  natives  of  the  sea-coast, 
and  leaves  no  room  for  doubt  but  that  slavery  had  been 
practised  among  them  from  the  earliest  ages.     A  great 
part  of  their  prisoners  were  sacrificed  to  their  gods  or 
eaten  by  the  soldiers  \  and  when  our  author  expressed 
to  a  colonel  of  the  guard  some  surprise  that  a  prince  so 
enlightened  as  the  sovereign  of  Dahomy  should  sacri- 
fice so  many  men  whom  he  might  have  sold  to  great 
advantage,  he  was  gravely  told,  that  it  had  been  the 
custom  of  their  nation,  from  time  immemorial,  to  offer, 
after  victory,  a  certain  number  of  prisoners  to  the  gods  ^ 
and  that  they  selected  the  old  men  for  victims,  because 
they  were  of  less  value  at  market,  and  more  dangerous 
from  their  experience  and  cunning,   than  the  yonng 
men.     To  those  persons  who  fancy  that  the  wars  be- 
tween the  African  princes  are  carried  on  for  the  sole 
purpose  of  supplying  the  European  ships  with  slaves,  it 
may  be  proper  to  remark,  that  one  of  the  kings  of  Da- 
homy  slaughtered  at  once  not  only  all  the  captives  ta- 
k^n  in  war,  but  also  137  prisoners  of  diflferent  kinds, 
that  he  might  have  a  sufficiency  of  skulls  to  adorn  the 
walls  of  his  palace  \  though  at  the  very  time  of  that 
ms'isacre  he  knew  that  there  were  six  slave-ships  in  the 
road  of  VVhidah,  ftom  which  he  could  have  got  for  eve- 
ry prime  slave  a  price  little  short  of  thirty  pounds  ater- 

These  facts,  and  numberless  others  which  the  reader  |-.^^i 
will  find   detailed   in  the  13th  volume  of  the  Modem  ^^^^ 
Universal  History,  by  writers  who  were  at  the  greatest  lioiR  of  I>^ 
pains  to  procure  authentic  information  ^  who  were  nei-Aoaty. 
tber  biased  by  interest  nor  blinded  by  etithnsiasm  j  and 
who  appear  to  have  held   the  infamous  traffic  in  utter 
abhorrencr-^prove  beyond  the  possibility  of  doubt,  that 
slavery  of  the  worst  kind  must  hi^ve  pi-evailed  among  all 
the  negro  nations  before  they  were  visited  eilhfr  by  the 
Portuguese  or  by  the  Arabs  (l).     These  two  nations 

may 
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(l)  The  same  thing  appears  from  the  voyages  of  M.  Saugnier,  who  had  an  opportunity  of  conversing  with 
many  tribes  of  negroes,  and  who  always  speaks  of  slavery  as  an  established  practice  among  them^  adding^  that 
such  as. are  sold  for  crimes  are  put  to  death  by  their  own  countrymen  if  they  fly  from  their  master.  It  appears 
likewise  4n  a  still  more  striking  light  from -DalzePe  History  of  Dahomy^  where  we  are  told  that  all  the  Dabe? 
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IttTeiy.  nuj  iB^Md  ^^^^  I'iocb  ^  fi's^  ^<^  'ngged  ike  unkap* 
py  Q^S^  horn  bis  natire  cootiDent,  and  made  bis  sla- 
very doubly  serere,  by  compelling  bim  to  labour,  with* 
out  bis  own  consent,  for  masters  wbom  be  hardly  consi- 
dered as  human  beings. 

On  the  beginning  of  this  commerce,  or  the  dreadful 
cruelty  with  which  it  has  been  carried  on  to  the  present 
day,  it  is  impossible  to  reflect  without  horror  :  but  there 
is  some  consolation,  however  small,  in  knowing  that  its 
original  authors  were  not  Europeans.  The  purchase  of 
Guinea  blacks  for  slaves  by  foreign  nations  commenced 
ages  before  the  Portuguese  had  laid  that  country  open 
to  the  intercourse  of  Europe.  Even  after  they  had  made 
many  incursions  into  it,  the  inhabitants  were  as  regular- 
ly purchased  for  slaves  by  some  of  the  adjoining  states 
as  they  are  now  by  the  maritime  Europeans. 

**  The  Arabs  of  Egypt  having  reduced  all  the  north 
of  Africa,  and  carrying  with  tbem  their  love  of  black 
:ri^*on  servants,  would  be  sure  to  open  a  ready  eommonication 
t  slave-  for  themselves  to  their  country.  Tbtey  certainly  bad 
one  so  early  as'  131 2,  and  before  the  Europeans  bad 
any  for  that  purpose  (k).  They  went  from  Barbary 
by  a  route  that  was  so  much  practised,  as  to  be  denomi- 
nated expressly  *  the  way  of  the  camels.'  Meeting  to- 
gether at  the  town  of  Cape  Cantin,  or  that  of  Valadie 
near  it,  tlie  commercial  caravan  traversed  the  vast  deserts, 
those  of  Sarra,  which  run  like  the  tropic  of  Cancer  over 
them  in  a  long  line  aoross  the  country ;  to  a  place  of 
great  population  called  Hoden,  the  Woden  or  Hoden  of 
our  maps,  and  a  little  to  the  south- west  of  Cape  Blanco. 
From  Hoden  they  turned  to  the  left,  and  pushed  di« 
rectly  into  the  interior  of  the  continent,  to  reach  Te- 
gazza,  tlie  Tagaxel  or  Tagana  of  our  maps,  and  lying 
nearly  east  of  Hoden.  Here  assuredly  they  did,  as  the 
caravan  does  certainly  at  this  day  \  and  added  to  the 
other  wares  upon  their  camels  a  quantity  of  salt  from 
those  mines  of  rock-salt,  which  are  extraordinary  enough 
to  be  noticed  as  rocks  in  our  maps.  This  they  carried, 
as.  they  still  carry  it,  to  Tanbut,  the  Tombut  of  the  maps, 
and  a  town  in  the  heart  of  the  African  continent.  And 
from  this  town  they  turned  on  the  right  foc.the  sea  coast 
again,  and  reached  it  in  the  great  kingdom  of  Mele, 
the  MclU  of  our  maps,  to  the  south  of  the  Gambia,  and 
just  at  the  springing  as  it  were  of  that  grand  arch 
Vol.  XIX.  Part  I.  t 
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of  sea  which  curvet  ao  deeply  into  the  body  of  tlie   Slaveiy. 
land,  and  constitntea  the  extensive  gulf  of  Guinea. 
At  Melli  and  at  Tombut  they  received  a  measure  of 
gold  for  a  measure  of  salt.    The  caravan  collects  gold 
at  Tombut  to  the  present  time}  but  at  Melli  they 
purchased  gold  and  also  silver,  in  pieces  as  large  as  peb- 
bles.   And  at  Hoden  they  had  a  great  mart  for  slaves  ; 
the  blacks  being  brought  thither  from  the  countries  ad- 
joining, and  bsLTtered  away  to  the  traders.     Such  was 
the  Slave  Coast  and  the  Gold  Coast  of  former  days. 
The  staple  commodity  of  Hoden  is  only  transferred  now 
to  Whidah  \  and  diverted  from  the  Arabs  of  Barbary 
to  the  Christians  of  Europe,^'  by  whom'  the  negroes  are  ^l^^^h  is 
carried  to  the  continent  of  Ameijca  or  to  the  Sugar  "ereedUo*' 
Islands  in  the  West  Indies.     In  these  countries  they  the  Curo- 
are  all  sold  like  beasts  in  a  market  \  but  they  experience  peans. 
very  different  degrees  of  servitude  from  the  different 
masters  who  hold  tbem  as  property.     Such  of  them  as 
are  reconciled  to  the  appearance  of  white  men,  or  have 
been  bom  in  the  European  colonies,  feel  themselves 
as  happy  under  a  humane  master  as  they  could  be  in    ' 
their  native  continent  (l)  j  and  we  believe  that  few  bf 
them  in  such  circumstances  have  expressed  a  desire  to 
return.'*  tj 

In  the  French  liVest  India  islands,  before  the  late  re-  Conditioa 
volution  in  the  mother  country,  which  has  produced  in  ®/  ''i][**  f* 
all  its  dependencies  anarchy  and  massacre,  the  condition  we^indiei 
of  the  negro  slaves  was  better  than  that  of  the  bond-  under  the 
men  among  the  ancient  Germans.     ^'  Those  of  them  old  goTeta- 
who  cultivated  the  plantations  were  attached  to  the  soil,  ^o^^^ 
and  could  not  be  drawn  off  to  pay  debts,  or-  be  sold  se- 
parately from  the  estate  on  which  they  livedo     This 
gave  tliem  a  lasting  property  in  their  huts  and  little 
spots  of  ground,  which  they  might  safely  cultivate  with- 
out dread  of  being  turned  out  of  possession,  or  transfer- 
red contrary  to  their  interest  and  feelings  firom  one  pro- 
prietor to  another.     They  were  under  the  piotection  of 
law  as  soon  as  they  arrived  in  the  colony.   Proper  mia> 
sionaries  were  appointed  for  the  purpose  of  training  them 
up  to  a  certain  degree  of  religious  knowledge,  and  am- 
ple funds  were  allotted  for  the  maintenance  of  those  ee- 
clesiastics.      On  ill  treatment  received  from  his  master, 
or  en  being  deprived  of  his  allowance  of  food  and  rai- 
ment, the  slave  was  directed  to  apply  to  the  king's  at- 
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mans,  from  the  lowest  to  tlfe  highest,  acknowledge  the  right  of  the  sovereign  to  dispose  of  their  persons  and  pro- 
perties at  pleasure  ;  and  where  we  learn,  that  the  sovereign  himself  assured  Mr  Abson  the  English  governor  at 
Whidah,  that  all  bis  ancestors  had  from  time  immemorial  put  to  death  every  prisoner  of  war  wbom  they  could  not 
sell  as  a  slave. 

(k)  In  the  year  1442,  Anthony  Gonsalez,  a  Portuguese  adventurer,  restored  to  their  native  country  some 
Moorish  prisoners  wbom  he  had  two  years  before  forcibly  carried. off  from  the  coast  of  Africa.  He  landed  them 
at  Rio  del  OrOj  and  received  from  the  Moors  in  exchange  ten  blacks  and  a  quantity  of  gold  dust.  This  transac- 
tion proves,  that  a  commerce  in  black  servants  was  then  regularly  carried  on  by  the  Moors  and  not  by  the  Por- 
tuguese. So  early  as  the  year  1502,  the  Spaniards  began  to  employ  a  feir  negroes  in  the  mines  of  Hispaniola ; 
but  in  the  year  following,  Ovando,  the  governor  of  that  island,  forbade  the  further  importation  of  them,  alleging 
that  they  taught  the  Indians  all  manner  of  wickedness,  and  rendered  tbem  less  tractable  than  formerly :  and  it  was 
not  till  the  year  151 7  that  the  supply  of  negroes  to  the  Spanish  American  plantations  became  an  established  aifd 
regular  branch  of  commerce.     Edward'* s  History  of  the  West  Indies^  Book  IV.  chap.  ii. 

(l)  "  I  have  observed  many  of  my  slaves  go  on  board  the  vessel  with  joy,  on  my  assurance  that  they  would  be 
well  treated  and  happy  on  the  plantation  where  I  was  going  to  send  them.  When  the  Banbarans  find  that  they 
are  trusted  by  the  whites,  they  never  think  of  making  their  escape,  choosing  to  be  the  slaves  of  Europeans  rather 
than  of  a  black  man^  who  would  treat  them  with  tbe  greatest  entity.  Voyages  to  the  Coast  of  Africa  by  Messrs 
Saugmer  and  Btisson^  p.  332*  335.  English  Translation* 
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SUreiry.    tdrney,  who  was  obliged  to  prosecute  the  master  .forth- 

^       .V       '  with.     That  officer  was  also  bound  to  prosecute,  if  by 

any  other  means  he  beard  of- the  abuse  ^  the  law  adding 

as  the  reason,  T/u's  we  will  to  be  obsetn-yedj  to  check  ihe 

^RamxayU  fl^M.v(?  of  power  in  tlie  master^  J*^ 

the^Tmt'       ^^^^  ^^^''  *^  ^^"^  ^"  °"^  power  to  Fay,  that  in  the  Bri- 
ment  and     tisji  West  India  colonies  slaves  are  equally  protected  by 
Convtraion  law  as  they  were  in  the  French  islands  under  the  old  go- 
of  Slaves,    vernment,  and  that  the  same  care  is  taken  of  their  roo- 
Sect.  ▼.       j,j^|  j^j^j  religious  improvement.    This,  however,  we  arc 
In  the  Bri-  afraid,  cannot  be  said  with  truth.    In  the  island  of  Ja- 
tish  islands,  muica,  before  the  passing  of  the  consolidated  slave  acty 
not  many^  years  ago,  a  white  man,  whether  proprietor 
or  not,  wiio  had  killed  a  negro,  or  by  an  act  of  severity 
been  the  cause  of  his  death,   was,  for   the  first  offence, 
intitled  to  benefit  of  clergy,  and  not  liable  to  capital 
punishment  till  a  repetition  of  the  crime.     By  the  pre^ 
sent  law,  it  is  enacted,   *^  That  if  any  person,  whether 
owner  or  superintendant  of  slaves,  shall  be  convicted  of 
^^^^J^ having,  by  any  act  of  passion  or  cruelty,  occasioned  the 
fif  Negroes  death  of  any  negro,  it  shall  be  capital  for  \\\e  first  of- 
inthe  island {x:i\cc  :   and  for  the  greater  security  of  the  property, 
of  Jamais   and  as  a  check  on  those  who  may  have  the  punishment 
of  slaves  in  their  power,  it  is  particularly  required,  that 
every  surgeon  or  doctor  belonging  to  each  estate  shall 
.swear  to  the  cause  of  the  death  of  each  negro,  to  the 
best  of  his  knowledge  and  belief  j  and   if  any  negro 
dies,  and  is  interred  by  the  owner  or  overseer,  without 
the  doctor's  having  seen  or  been  sent  for  to  such  negro, 
jn  this  case  the  .owner  or  overseer  causing  the  negro  to 
be  so  intended  is  liable  to  a  prosecution  for  such  con- 
duct.'' 

This  law  must  doubtless  be  productive  of  good  elTects; 
but  being  a  colonial  act,  it  cannot  have  the  vigour  of 
the  CodeNoir;  nor  do  we  know  of  any  attorney  in  the 
island  who  is  obliged  to  defend  the  rights  of  the  negroes, 
.or  prosecute  the  roaster  whose  cruelty  has  by  any  means 
come  to  his  knowledge.  The  justices  and  vesUy  of  each 
parish  are  indeed  constituted  a  coiuncU  of  protection^  for 
the  express  purpose  of  making  full  enquiry  into  the  bar- 
barities exercised  on  slaves,  and  bringing  the  authors  to 
punishment  at  the  public  expence;  and  by  anew  slave 
act  at  Grenada,  the  justices  are  required  annually  to  no- 
minate three  freeholders  to  be  guardians  of  the  slaves^ 
\i:dwardi9x9\\o  are  to  take  .an  oath  to  see  the  law  duly  executed f. 
^kfvL^,*^  These  are  benevolent  regulations;  but  we  doubt  if  pro- 
tection can  be  so  promptly  a(!brded  by  a  council  of  guar- 
dians as  by  an  individual  attorney  who  has  no  other  em- 
ployment. In  some  of  the  other  British  islands,  we  have 
been  confidently  told  that  the  unfortunate  sons  of  Afri- 
ca have  no  protection  whatever  against  the  tyranny  of  a 
sordid  owner,  or  the  caprice  of  a  boyish  overseer  (m)  ; 
though  it  is  added,  that  the  humanity  of  many  masters 
more  than  supplies  the  want  of  laws  in  every  respect 
but  that  of  improvement,  and  that  the  attachment  of 
others  has  in  them  a  like  efiect.  In  some  cases  good 
sense,  a  regard  for  their  reputation,  and  a  well-informed 
conviction  of  their  interest,  induce  men  to  treat  their 


the  West 
Indies, 
book  iv. 
chap.  T. 


slaves   with  discretion   and  humanity.  ^  The  slaves  of:  Sfevir;.* 
many  a  planter  possess  advantages  beyond  what  the  la-  * 'i .   r    -K 
bourer  even  of  Britain  enjoys^;"  yet  these  advantages  I /Z«na0y*« 
all  depend  upon  the  good  will  of  his  master;  and  in  no-^'"^!^ 
part  of  the  British  colonies  are  the  slaves  attached  to  tlicP"  ^^' 
soil.    Tbb  single  circumstance,  together  with  the  total 
neglect  of  their  moral  and  religious  culture,  makes  their, 
situation  much  less  eligible  than  was  that  of  the  French 
slaves  under  the  old  government;  and  afiords  a  striking 
proof  of  what  the  humane  author  whom  we  have  just, 
quoted  well  observes,  that  ^^  those   men    and   nations 
whom  liberty  hath  exalted,  and  who  therefore  ought  to 
regard  it  tenderly  in  others,  are  constantly  for  restrain- 
ing its  blessings  within  tlieir  own  little  circle,  and  de» 
light  more  in  augmenting  tiie  train  of  their  dependants 
than  in  adding  to  the  rank  of  fellow-citizens,  or  in  dif- 
fusing the  benefits  of  freedom  among  their  neighbours.'* 

Having  given  this  ample  detail  of  the  rise  and  pro- The  k«- 
gress  of  slavery  in  the  world,  and  shown  that  it  has  pre-^olB^^ 
vailed  in  every  age,  and  under  all  religions,  we  shall  now*'*.^."" 
proceed  to  enquire  whether  a  practice  so  general  be  in^ 
any  instance  lawful ;  and  if  it  be,  how  it  must  be  modtn 
fied,  in  order  to  be  rendered  consistent  with  the  rights 
of  man  and  the  immutable  laws  of  virtue. 

That  in  a  state  of  nature  one  roan  has  a  right  to 
seize  upon  another,  and  to  compel  him  by.  force  to  la-, 
hour  for  his  subsistence,  is  a  position  which  we  believst 
has  never  been  seriously  maintained.  -  But  independent 
communities  stand  to  each  other  in  the  very  same  rela- 
tion that  individuals  do  in  a  state  of  nature  ;  and  there- 
fore in  such  a  state  the  man  of  greater  bodily  strength, 
or  mental  sagacit^f  would  have  no  right  to  convert  his 
weaker  neighbour  into  personal  property,  neither  can 
the  more  powerful  and  enlightened  nation  have  a  right 
to  carry  off  by  force,  or  entice  by  fraud,  the  subjects  of 
a  weaker  and  more  barbarous  community  for  the  pur- 
pose of  reducing  them  to  a  state  of  servitude.  This  is 
a  truth  so  obvious  as  to  admit  neither  of  proof  nor  of, 
denial. 

In  thus  stating  the  case  between  two  independent  na- 
tions, we  have  in  our  eye  that  traffic  in  slaves  which  is 
carried  on  between  the  civilized  Europeans  and  the  bar- 
bsirous  Africans:. and  the  utmost  length  which  we  think 
afi  apologist  for  that  trade  can  go  is  to  contend,  that 
we  may  lawfully  purchase  slaves  in  those  countries  whers 
from  time  immemorial  they  have  been  a  common  branch* 
of  commerce.     But  the  European  right  to   purchase^j^  _ 
cannot  be  better  than  the  African  right  to  sell ;  andoioBspo- 
we  have  never  yet  been  informed  what  gives  one  Afri-Iogy  r«rit 
can  a  right  to  sell  another.   Such  a  right  cannot  be  na- ">"*«**■'* 
tural,  for  the  reason  which  we  have  elsewhere  assigned 
(see  Right)  :  neither  can  it  be  adventitious  ;  for  ad- 
ventitious rights  are  immediately  derived  from  the  mu- 
nicipal law,  which  is  the  public  will  of  the  state.     But, 
the  state  has  no  authority  to  deprive  an  innocent  man 
of  his  personal  freedom,  or  of  the  produce  of  his  own 
labour ;  for  it  is  only  to  secure  these,  by  protecting  the 

weak. 


i4 


(m)  In  Barbadoes  there  is  said  to  be  a  law  for  the  protection  of  slaves,  which  is  the  most  insolent  trifiing  witir 
justice  and  humanity  that  the  writer  of  this  article  has  ever  seen.    It  is  enacted,  forsooth,  **  That  if  any  roan  shall, 
df  wantonness  or  only  o(  bloody-mindedness^  or  cruel  intention^  tvilfully  kill  a  negro  or  other  slave,  if  his  own,  he- 
shall  pay  into  the  public  trttisury  fifteen  pounds  sterling!  See  Dickson^s  Letters  on  Slavery  p.  4. 


S     L     A 


[     395     J 


^    L'    A 


*7 
o  m4B 


•to 

.  give  • 
msclf  up 
the  ab. 
lute  dis- 
mal of  ao 
ker. 


sWery.  weak  from  the  violence  of  the  strong,  that  states  are 
formed,  and  individuals  united  under  civil  govern- 
qaent. 

It  may  perhaps  be  said,  that  by  patiently  submitting 
to  governments  which  authorize  the  traffic  in  human 
Aesh,  men  virtually  give  up  their  personal  liberty,  and 
vest  their  governors  with  a  right  to  sell  them  us  slaves: 
but  no  man  can  vest  another  with  a  right  which  he 
possesses  not  himself  j  and  we  shall  not  hesitate  to  af- 
firm, that  in  a  state  of  nature  where  all  have  equal 
rights,  no  individual  can  submit  himself  to  the  absolute 
disposal  of  another  without  being  guilty  of  the  greatest 
crime.  The  reason  is  obvious.  From  the  relation  in 
U  aTrlght  which  men  stand  to  one  another  as  fellow-creatures,  and 
to  God  as  their  common  Creator,  there  are  duties  in- 
cumbent upon  each  peculiar  to  himselfj  in  the  perform- 
ance of  which  he  can  be  guided  only  hy  his  own  rea- 
son, which  was  given  him  for  that  very  purpose.  But 
lie  who  renounces  his  personal  freedom,  and  submits  un- 
conditionally to  the  caprice  of  a  master,  impiously  at- 
tempts to  set  himself  free  from  the  obligation  of  that  law 
,    '  which  is  interwoven  with  his  very   being,  and  chooses 

a  director  of  his  conduct  different  from  that  which 
God  hsi*^  assigned  him.  A  man  therefore  cannot  put 
himself  in  a  state  of  unconditional  servitude  j  and  what 
he  cannot  do  for  himself,  he  surely  cannot  authorize 
others  to  do  for  him  cither  by  a  tacit  or  by  an  open 
consent. 

These  considerations  have  often  made  us  regret  that 
writers,  for  whose  talents  and  integrity  we  have  the 
highest  respect,  should,  without  accurately  defining  what 
they  mean  by  slavery,  have  peremptorily  affirmed,  that, 
consistently  with  the  law  of  nature  men  may  be  redu- 
2$        Ctd  to  that  state  as  a  punishment  for  crimes,  or  to  dis- 
hat  kind  charge  debts  which  they  cannot  otherwise  pay.     That 
•laTcry    a  criminal,  who  has  forfeited  his  life  to  the  laws  of  his 
ty  becin.^Qyjj^j.y^  ^^^^y  |,ave  his  punishment  commuted  for  hard 
l^jjj^"**  labour,  till  death  in  the  course  of  nature  shall  put  a  pc- 
■ni.  riod  to  his  terrestrial  existence,  is  a  truth  which  we  ap- 

prehend cannot  be  controverted  ;  but  to  make  such  a 
commutation  of  punishments  consistent  with  the  laws  of 
nature  and  of  nature's  God,  it  appears  to  us  that  the 
.  kind  and  degree  of  labour  must  be  precisely  ascertain- 
ed, and  the  conduct  of  the  criminal  not  left  to  the  ca- 
pricious direction' of  any  individual. 

Punishments  can  be  justly  inllicted  only  for  oTje  or 
other  of  two  ends,  or  for  both.  They  may  be  calcula- 
ted either  to  reform  the  criminal  or  to  be  a  warning  to 
the  innocent ;  and  those  which  most  effectually  answer 
both  these  purposes  are  surely  to  be  preferred  to  such 
as  answer  but  one  of  them.  For  this  reason  we  consi- 
ilcr  hard  labour  as  a  much  fitter  punishment  for  most 
crimes  than  death  :  but  to  entitle  it  to  preference,  the 
tind  and  degree  of  the  labour  must  be  ascertained  by  the 
law  ;  for  if  these  circumstances  be  omitted,  and  the  of- 
fender delivered  over  as  a  slave  to  the  absolute  disposal 
and  caprice  of  a  private  master,  the  labour  to  which  he 
is  condemned,  instead  of  operating  to  his  reformation, 
may  be  converted  into  the  means  of  tempting  him  to 
the  commission  of  new  crimes.  A  young  woman,  in  the 
state  of  servitude,  would  hardly  be  able  to  maintain  her 
virtue  against  the  solicitations  of  a  master  who  should 
promise  her  liberty  or  a  remission  of  toil  upon  her  yield- 
ing to  his  desires  j  and  the  felon,  who  had  long  been 
^ci^ustomed  to  a  life  of  va'gr&ncy.  and  idleness,  \9qM 


not  strenuously  object  to  the  perpetration  of  any  wick-  slavery.^ 
edness  to  obtain  his  freedom,  or  even'  a  diminution  of 
his  daily  task.  Indeed  such  temptations  might  be 
thrown  in  his  way,  as  human  nature .  could  not  resist 
but  by  means  of  much  better  principles  than  felons  can 
be  supposed  to  possess.  He  might  be  scourged  into 
compliance  ;  or  his  labour  might  be  so  increased  as  to 
make  him  for  a  little  respite  eagerly  embrace  the  most 
nefarious  proposal  which  his  master  could  make  :  for 
being  absolute  property,  there  is  no  earthly  tribunal  to 
which  he  could  appeal-  for  justice  ^  and  felons  do  not 
commonly  support  themselves  under  trials  by  pious  me- 
ditations on  a  future  state. 

By  reasoning  in  this  way,  we  are  far  from  meaning  to 
insinuate  that  slave-holders  in  general  torture  theirslaves 
into  the  commission  of  crimes.  God  forbid  !  Many  of 
them  we  know  to  be  religious,  humane,  and  benevolent : 
but  they  are  not  infallible  }  and  some  of  them  may  be 
instigated,  some  of  them  undoubtedly  have  been  insti- 
gated, by  avarice  and  other  worse  principles,  to  compel 
creatures,  who  are  so  absolutely  their  dependents  to  ex- 
ecute deeds  of  darkness  too  hazardous  for  themselves. 
But  the  morality  or  immorality  of  anv  action,  and  the 
moral  fitness  of  any  state,  are  to  be  judged  of  by  their 
natural  tendency,  if  the  one  were  universally  practised 
and  the  other  universally  prevalent  (see  Moral  Philo- 
sophy, N*^I56.)  :  and  as  the  natural  tendency  of  abso- 
lute domestic  slavery  among  such  creatures  as  men  is 
to  throw  the  most  powerful  temptations  to  vice  in  the 
way  both  of  master  and  of  slave,  it  must  be  in  every  in- 
stance, even  when  employed  as  a  punishment,  inccnbist- 
ent  with  the  fundamental  principles  of  moral  virtue. 

Some  writers  indeed  have  maintained,  and  the  civil ci.iMiru 


law  seems  to  suppose,  that  children  are  the  properly  of  not  the 


natural  consequences  of  slavery,  we  shall  soon  be  con- 
vinced that  this  opinion  is  very  ill  founded.     The  rights 
of  parents  result  from  their  Juties  j  and  it  is  certainly 
(he  duty  of  that  man  who  has  been  the  instrument  of 
bringing  into  the  world  an  intellectual  and  moral  being, 
to  do  every  thing   in  his  power  to  render  the  existence 
of  that  being  happy  both  in  the  present  life  and  in  that 
which  is  to  come.     If  this  duty  be  conscientiously  dis- 
charged, the  parent  has  a  manifest  right  to  the  grati-' 
tude,  love,  and  reasonable  obedience,  of  his  child  3   but 
he  cannot,  in  consequence  of  any  duty  performed,  claim 
a  right  to  transfer  that  child  as  property  to  the  uncon- 
trclled  disposal  of  any  private  master  3  for  this  plain 
reason,  that  the   man   who  is  cohsidered  as  the  private 
property  of  another,  cannot  reasonably  be  supposed  to 
enjoy  happiness  in  this  world,  and  is  under  many  temp- 
tations to  do  what  must  necessarily  render  hini  miserable 
in  the  next.     See  Moral  PriiLOSOPHY,  N**  138. 

If  criminals  cannot  be  lawfully  reduced  to  a  state  of 
absolute  private  slavery,  much  less  surely  can  it  be  law- 
ful to  reduce  insolvent  debtors  and  prisoners  of  war  to 
that  state.  Many  a  virtuous  man,  who  has  contracted 
debts  with  the  fairest  prospect  of  paying  them,  has  been 
suddenly  rendered  insolvent  by  fire,  by  shipwreck,  or  by 
the  bankruptcy  of  others  with  whom  he  was  necessarily 
engaged  in  the  course  of  his  trade.  Such  a  man  can  be 
considered  in  no  respect  ad  criminal.  He  has  been  in- 
ilecd  unfottHDate  5  but  it  would'  be  grossly  unjust,  a» 

3  Dv3  well 
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SUrtry.    ^el^A8  shockingly  cruel,  to  add  to  his  misfortane  by  re- 
Sm    ■  ^    nj  ductng  him  to  a  state  to  which  we  have  just  seen  that 
the  viTcst  felon  cannot  be  reduced  without  a  violation  of 
30        the  laws  of  morality.    Fraudulent  bankrupts  indeed,  of 
^^ru  u^  whom  we  daily  see  many,  might  with  great  propriety 
may  be        ^^^  ^^^^  strictest  justice  be  compelled  tp  extenuate  their 
compelled     debts  by  labouring  for  the  benefit  of  those  whom  they 
to  labour     have  injured  ^  and  criminah  of  other  descriptions  might 
^^^^    b^  made  to  work  for  the  benefit  of  the  public :  but  in 
tboir  ere-     ^^^^  cases  the  task  to  be  performed  should  be  ascertain- 
4itor»»         ^^  by  the  law,  and  the  persons  of  the  labourers  be  pro- 
tected by  the  state.     If  such  can  be  called  slaves,  their, 
slavery  is  undoubtedly  consistent  with  every  principle  of 
virtue  and  religion  ^  for  they  suffer  nothing  but  the  due 
reward  of  theli*  deeds.     Prisoners  of  war,  however,  can 
upon  no  honest  principle  be  reduced  even  to  this  state  of 
mitigated  bondage  ^  for  they  are  so  far  from  incurring 
guilt  by  fighting  for  their  country,  that  even  to  their 
enemies  their  courage  and  conduct  in  such  a  cause  must 
appear  worthy  of  reward.     A  victorious  general  has 
certainly  a  right  to  prevent  the  prisoners  taken  in  battle 
from  again  drawing  their  swords  against  him  during  the 
continuance  of  the  war  ^   but  there  are  many  ways  by 
which  this  may  be  done  effectually  without  chaining  the 
unfortunate  captives  to  the  oar,  or  selling  them  like  cat- 
tle >tu  private  purchasers,  by  whom  they  may  be  ti*eated 
with  capricious  cruelty,  and  driven  to  the  perpetration 
31        of  the  greatest  crimes. 
Two  objtc-      To  these  conclusions,  and  the  reasoning  on  which 
«Dacl'*  *'*'^  ''*^y  ^^^  built,  we  are  aware  it  may  be  objected,  that  if 
private  slavery  were  in  every  instance  unlawful  and  in- 
consistent with  the  fundamental  principles  of  morality, 
it  would  not  have  prevailed  among  the  ancient  patri- 
archs, and  far  less  have  been  authorised  by  the  Jewish 
3a        law. 
The  fofmer      In  reply  to  this  objection,  it  may  be  observed,  that 
aiuwcrea.    Abraham,  Isaac,  and  Jacob,  though  excellent  men,  were 
not  characters  absolutely  perfect  j  that  as  their  practice 
does  not  authorise  polygamy  or  incest  among  us,  it  will 
not  authorise  the  reducing  of  our  fellow- creatures  to  a 
state  of  hopeless  servitude  *,  and  that  from  the  circum- 
stances of  the  age  in  which  they  lived,  many  things 
were   permitted  to  them,  and  were  indeed  harmless, 
which  are  forbidden  to  us,  and  would  now  be  pernicious. 
The  character  of  Abraham  appears  to  have  been  much 
more  perfect  than  that  of  his  son  or  grandson  j  and  was 
certainly  equal,  if  not  superior,  to  that  of  any  other 
mere  man  of  whom  we  read  either  in  profane  or  even  in 
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by  hunger.  Let  it  be  remembered,  too,  that  the  bond*  siaveir. 
servants  of  Abraham,  though  constituting  the  most  va*>  <■  ^  .-^ 
luable  part  of  his  property,  were  not  considered  as  a 
species  of  inferior  beings,  but  were  treated  rather  as 
children  than  as  slaves.  This  is  evident  from  his  speak- 
ing of  the  steward  of  his  house  as  his  heir,  when  com- 
plaining  to  God  of  the  want  of  seed.  Indeed  the  man- 
ner in  which  this  circumstance  is  mentioned,  shows  that 
it  was  then  the  general  practice  to  consider  domestic 
slaves  as  members  of  the  family  }  for  the  patriarch  does 
not  say,  **  I  will  leave  my  substance  to  this  £liezer  of 
Damascus  )**  but  his  words  are,  '*  Behold  to  me  thou 
has  given  no  seed }  and  lo,  one  born  in  my  house  is  my 
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/leir*.^^  From  this  mode  of  expression  we  are  strongly  ^ 
inclined  to  think  that  captives  taken  in  war  were  in  that  3. 
age  of  simplicity  incorporated  into  the  family  or  tribe 
of  the  conqueror,  as  they  are  said  to  be  at  present 
among  the  North  American  Indians,  to  supply  the  place 
of  those  who  had  fallen  in  battle.  If  so,  slavery  was 
then  a  very  mild  thing,  unattended  with  the  evils  which 
are  now  in  its  train,  and  must  often  have  been  highly 
beneficial  to  the  captive. 

The  other  part  of  the  objection  oipears  at  first  sight  Answer  ii 
more  formidable ;  but  perhaps  a  little  attention  to  the  ^  ^^^ 
design  of  the  Mosaic  economy  may  enable  us  to  remove 
it  even  more  completely  tlian  this.  We  need  not  in- 
form our  theological  readers,  that  one  great  purpose 
for  which  the  posterity  of  Abraham  were  separated 
from  the  heathen  nations  around  them,  was  to  preserve 
the  knowledge  of  the  true  God  in  a  world  run  head* 
long  into  idolatry.  As  idolatry  appears  to  have  had 
something  in  its  forms  of  worship  extremely  captivating 
to  rude  minds,  and  as  the  minds  of  the  Israelites  at  the 
era  of  their  departure  from  Egypt  were  exceedingly 
fude,  every  method  was  taken  to  keep  their  separation 
from  their  idolatrous  neighbours  as  complete  as  pos- 
sible. With  this  view  they  were  commanded  to  sacri- 
fice the  animals  which  their  Egyptian  masters  had  wor- 
shipped as  gods,  and  were  taught  to  ^consider  hogs  and 
such  other  creatures  as  the  heathen  offered  in  sacrifice, 
when  celebrating  their  mystical  and  magic  rites,  as  too 
unclean  to  be  eaten  or  even  to  be  touched.  Of  this  di- 
stinction between  clean  and  unclean  beasts,  God  him- 
self assigns  the  reason :  '*  I  am  the  Lord  your  God 
(says  he),  who  have  separated  you  from  other  people  ; 
ye  shall  therefore  put  difference  between  clean  and  un- 
clean beasts,  and  between  unclean  fowls  and  cleanf  .**  f  I^^*  ^ 
For  the  same  reason  they  were  prohibited  from  inter- *4t  »5»  "^ 


sacred  history.  •  We  are  to  remember,  however,  that  he    '  marrying  with  the  heathen,  or  having  any  transaction 


was  born  amidst  idolaters,  and  was  probably  an  idolater 
himself  till  enlightened  by  the  inspiration  of  Jehovah, 
and  called  from  his  kindred  and  from  his  father's  house. 
Before  his  conversion,  he  must  have  had  much  cattle 
and  many  slaves,  which  constituted  the  riches  of  that 
early  period  ^  and  his  case  would  indeed  have  been  pe- 
culiarly hard,  had  he  been  commanded  to  divest  himself 
of  his  servants,  and  to  depart  into  a  strange  country 
iRery  thinly  inhabited,  without  people  to  protect  his  flocks 
4ind  herds  from  beasts  of  prey.  Nor  would  bis  loss  have 
contributed  in  any  degree  to  the  benefit  of  his  slaves, 
who,  as  the  ranks  of  men  were  then  adjusted,  could  not 
long  have  preserved  their  liberty.  Had  they  not  been 
forcibly  reduced  to  their  former  state  by  their  idolatrous 
countrymen,  which  in  all  probability  they  would  have 
beeni.  they  must  have  soon  submitted  to  it,  or  perished 

3. 


whatever  with  them  as  neighbours }  and  the  seven  ido- 
latrous nations  of  Canaan  they  were  strictly  command- 
ed to  exterminate.  "  When  the  Lord  thy  God  (says 
Moses)  shall  deliver  them  before  thee,  thou  shalt  smite 
them,  and  utterly  destroy  them  :  thou  shalt  make  no 
covenant  with  them,  nor  show  mercy  unto  them :  nei- 
ther shalt  thou  make  marriages  with  them  ;  thy  daugh- 
ter thou  shalt  not  give  unto  his  son,  nor  his  daughter 
shalt  thou  take  to  thy  son  5  for  they  will  turn  away 
thy  son  from  following  me,  that  they  may  serve  other 
godsj."  ...  IDeatA 

Under  these  laws,  it  is  plain  that  no  intercourse  what-  a,  3, 4* 
ever  could  have  place  between  an  Israelite  and  a  man 
of  any  other  nation,  unless  the  latter  was  reduced  to 
such  a  state  as  that  he  could  neither  tempt  the  former, 
nor  practise  himself  the  rites  of  his  idolatrous  worship. 

But 
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But  the  Israelites  were  not  separated  from  the  rest  of 
the  world  for  their  own  sakes  only  :  They  were  intend- 
ed to  be  the  repositaries  of  the  lively  oracles  of  God, 
and  gradually  spread  the  light  of  divine  truth  through 
other  nationH,  till  the  fulness  of  time  should  come,  when 
in  Christ  all  things  were  to  be  gathered  together  in 
one.  To  answer  this  end,  it  was  necessary  that  there 
should  be  some  intercourse  between  them  and  the^r. 
Gentile  neighbours  ;  but  we  have  seen  that  such  an  in- 
tercourse could  only  be  that  which  subsists  between 
masters  and  their  slaves. 

Should  this  apology  for  the  slavery  which  was  au- 
thorised by  the  Jewish  law  be  deemed  fanciful,  we  beg 
leave  to  submit  to  the  consideration  of  our  readers 
the  following  account  of  that  matter,  to  which  the 
same  objection  will  hardly  be  made.  It  was  morally 
impossible  that  between  nations  differing  so  widely  in 
religion,  customs,  and  manners,  as  the  Jews  and  Gen- 
tiles, peace  should  for  ever  reign  without  interruption  } 
but  when  wars  broke  out,  battles  would  be  fought, 
and  prisoners  would  be  taken.  How  were  these  prisoners 
to  be  disposed  of?  Cartels  for  exchange  were  not  then 
known  :  it  was  the  duty  of  the  Israelites  to  prevent 
(heir  captives  from  taking  up  arms  a  second  time  against 
them  )  they  could  not  establish  them  among  themselves 
either  as  artificers  or  as  husbandmen  ;  for  their  law  en- 
joined them  to  have  no  communication  with  the  hea- 
then. There  was  therefore  no  otiier  alternative  but  ei- 
ther to  massacre  them  in  cold  bkx>d,  or  to  reduce  them 
to  the  condition  t)f  slaves.  It  would  appear,  however, 
that  those  slaves  were  raised  to  the  rank  of  citizens,  or 
at  least  that  their  burdens  were  much  lightened,  as  soon 
as  they  were  convinced  of  the  truth  of  the  Mosaic  re* 
▼elation,  and  i^ceived  into  covenant  with  God  by  the 
rite  of  circumcision.  They  were  then  admitted  to 
the  celebration  of  the  paseover  j  concerning  which  one 
law  was  decreed  to  the  stranger,  and  to  him  that  was 
home-born.  Indeed,  when  we  consider  who  was  the 
legislator  of  the  Jews  j  when  we  reflect  npon  the  num- 
ber of  laws  enacted  to  mitigate  slavery  among  them, 
and  call  to  mind  the  means  by  which  the  due  execution 
of  all  their  laws  was  enforced,  (see  Theology),  we 
cannot  help  being  of  opinion  that  the  heathen,  who  was 
reduced  to  slavery  in  Judea,  might  be  happier,  if  he 
|»leased,  tlian  when  living  as  a  freeman  in  his  own  coun- 
try. But  whether  this  be  so  or  not,  is  a  matter  with 
which  we  have  no  concern.  ~On  account  of  the  hard- 
ness of  their  hearts,  and  the  peculiarity  of  their  circum- 
stances, many  things,  of  which  slavery  may  have  been 
one,  were  permitted  to  the  Jews,  which,  if  practised  by 
Christians,  would  render  them  highly  guilty. 

After  treating  thus  largely  of  slavery  in  general,  we 
need  not  occupy  much  of  the  reader's  time  with  the 

SLAVE-TRADE  carried  on  by  the  merchants  of 
Europe  with  the  natives  of  Africa.  It  is  well  known 
that  the  Portuguese  were  the  first  Europeans  who  embark- 
ed in  this  trade,  and  that  their  example  was  soon  fol- 
lowed by  the  Dutch  and«the  English.  Of  the  rise  and 
progress  of  the  Englijsh  commerce  in  slaves,  the  reader 
will  find  a  sufficient  account  in  other  articles  of  this 
work  *•     That  commerce,  though  long  cherished  by 
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the  government  as  a  sonrce.of  national  and  colonisd 
wealth,  was  from  its  cofilroencement  considered  by  the 
thinking  part  of  the  nation  as  a  traffic  inconsistent  with 
the  rights  of  man,  and  suspected  to  be  carried  on  by 
acts  of  violence.  These  suspicions  were  gradually  spread 
through  the  people  at  large,  and  confii*med,  in  many 
instances,  by  evidence  incontrovertible.  Laws  were  in 
consequence  enacted  to  make  the  negroes  more  com- 
fortable on  what  is  called  the  middle  passage,  and  to 
protect  them  against  the  wanton  cruelty  of  their  mastera 
in  the  West  Indies :  but  the  humanity  of  the  nation 
was  roused  ;  and  not  many  years  ago  a  number  of  gen- 
tlemen of  the  most  respectable  characters,  finding  that 
no  adequate  protection  could  be  afforded  to  persons  in  a 
state  of  hopeless  servitude,  formed  themselves  into  a  so* 
ciety  at  London,  for  the  purpose  of  procuring  a  total 
abolition  of  the  slave-trade.  That  the  motives  which 
influenced  the  leading  men  of  this  society  were  of  the 
purest  kind,  cannot,  we  think,  be  questioned  ^  for 
their  object  was  to  deliver  those  who  had  none  to  help 
them,  and  firom  whom  they  could  expect  no  other  re- 
ward for  their  labours  of  love  than  the  blessings  of  them 
who  were  ready  to  perish.  To  a  cause  truly  Christian, 
who  did  not  pray  for  success  ?  or  who  but  must  have 
felt  the  most  pungent  regret,  if  that  success  bad  been 
rendered  doubtful,  or  even  delayed,  by  the  imprudence 
of  some  of  the  agents  employed  by  the  society  ?  This^ 
we  apprehend  was  really  the  case.  Language  calcula-- 
ted  only  to  exasperate  the  planters  could  not  serve  the 
negroes  j  and  the  legislature  of  Great  Britain^  would 
never  suffer  itself  to  be  forced  into  any  measure  by  the 
menaces  of  individuals. 

In  the  year  1793,  petitions  were  presented  to  parlia- 
ment for  the  abolition  of  this  inhuman  traflic,  which  j^r^l^' 
gave  a  pleasing  picture  of  the  philanthrophy  of  the  na-  abolition  of 
tion  I  but,  unfortunately  for  the  cause  of  freedom,  it  was  it. 
discovered  that  many  of  the  names  subjoined  to  those 
petitions  had  been  collected  by  means  not  the  most  ho- 
nourable. The  discovery,  perhaps,  would  never  have 
been  made,  had  not  the  insulting  epithets  indiscrimi- 
nately heaped  upon  the  llave^bolders  provoked  those 
men  to  watch  with  circumspection  over  the  conduct  of 
their  opponents.  The  consequence  was,  that  suspicions  . 
of  unfair  dealing  on  the  part  of  the  petitioners  were  ex- 
cited in  the  breasts  of  many  who,  though  they  ardent-* 
ly  wiKhed  well  to  the  cause,  chose  not  to  add  their 
names  to  those  of  school-boys  under  age,  and  of  pea- 
sants who  knew  not  what  they  were  subscribing.  Let 
the  rights  of  the  Africans  be  maintained  with  ardour 
and  firmness ;  but  never  let  their  advocates  suppose  that 
the  cause  of  humanity  requires  the  support  of  artifice* 
Absolute  slavery,  in  which  the  actions  of  one  man  are 
regulnted  by  the  caprice  of  another,  is  a  state  demon*- 
strably  inconsistent  with  the  obvious  plan  of  the  moral 
government  of  the  world.  It  degrades  the  mental  fa- 
culties of  the  slave,  and  throws,  both  in  his  way  and 
in-  his  master's,  temptations  to  vice  almost  insurmount- 
able. Let  these  truths  be  set  in  a  proper  light  by 
those  who  have  doubtless  seen  them  exemplified  j  and 
they  will  surely  have  their  full  effect  on  the  minds  of  % 
generous,  and,  we  trust,  not  an  impious  people  (n)» 
The  trade  will  be  generally  abolished  ^  pains  will  be  ta- 
ken 
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(NyWe  have  not  insisted  upon  the  impolicy  of  the  slavextrade,  or  endeavoured  to  prove  that  its  abolition 
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k«n  to  cultivate  the  minds  of  the  West  Indian  negroes; 
and  the  era  may  he  at  no  great  distance  when  slavery 
shall  cease  through  all  the  British  dominions. 

But  what  benefit,  it  will  be  asked,  wtU  the  negroea 
of  Africii  reap  from  an  abolition  of  the  slave-trade  ? 
Should  any  thing  so  wildly  incredible  happen,  as  that 
all  the  nations  of  Cbristeudom,  in  one  common  paro- 
%y^m  of  philanthropy,  should  abandon  this  commerce 
in  servants,  which  has  been  prosecuted  in  all  ages, 
and  under  all  religions  ;  they  would  only  abandon  it  to 
fhose  who  were  originally  possessed  of  it,  who. still  pe- 
netrate into  the  country,  and  who  even  push  up  to 
Gago  at  the  very  head  of  the  Slave  coast,  and  leave  the 
wool-headed  natives  of  it  to  Mahometan  masters,  in 
preference  to  Christian.  Under  such  masters  they  were 
in  Judea  at  the  time  of  the  crusades.  Under  such, 
as  we  learn  from  Messrs  Saugnier,  Brisson,  and  others, 
they  still  are  in  the  deserts  of  Africa,  as  well  as  in  the 
islands  of  Johanna  and  Madagascar*  \  and  it  is  univer- 
sally known  that  they  enslave  one  another  as  a  punish- 
ment for  the  most  whimsical  crimes.  Among  them,  in- 
deed, slavery  seems  to  be  reduced  to  a  system,  and  to 
descend,  as  it  has  done  in  more  polished  nations,  from 
father  to  son^  for  both  Saugnier  and  Wadstromf  speak 
of  particular  families  of  negroes  who  are  exempted  from 
that  degrading  state  by  the  laws  of  the  country. 

All  this  we  admit  to  be  true.  Most  certainly  the 
negroes  would  not  be  exempted  from  the  miseries  of 
servitude,  though  £urope  and  the  West  Indies  were 
swalioAved  up  in  the  ocean.  The  customs  of  the  coun- 
try, as  the  king  of  Daboroy  assured  Mr  Abson  Xy  will 
he  7?iade  as  long  as  black  men  shall  continue  to  possesa 
their  own  territories,  in  their  present  state  of  depravity 
and  ignorance  y  and  these  customs  appear  to  involve 
slavery  of  the  cruellest  kind.  But  if  slavery  be  in  itself 
unlawl'ul,  is  it  a  sufHcicnt  excuse  for  our  continuing  the 
traflic  that  it  is  carried  on  by  the  rude  negroes  and  the 
savage  Arabs  ?  Are  people,  whom  we  sometimes  affect 
to  consiiler  as  an  inferior  order  of  beings,  to  furnish  ex- 
amples of  conduct  to  those  who  boast  of  their  advance- 
ments in  science,  in  literature,  and  in  refinement  ?  Or 
will  the  benevolent  Lord  of  all  things  pardon  us  for 
oppressing  our  helpless  brethren,  merely  because  they 
are  cruelly  oppressed  by  olhcrs  ?  It  is  indeed  true  ihat 
the  natives  of  Guinea  cannot  be  made  really  free  but 
by  introducing  among  them  the  blessings  of  religion  and 
Vhe  arts  of  civil  life )  but  surely  tbcy  would  have  fewer 
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temptatioDS  than  at  present  to  kidnap  one  another,  dt     SIa\^^ 
to  commence  unprovoked  wars  for  the  purpose  of  making     tn<ie. 
captives,  were  the  nations  of  Europe  to  abandon  the         »     -^ 
commerce  in  slaves  (o).     That  commerce,  we  grant, 
would  be  continued    by  the  Arabs,   and    perhaps    by 
others  of  the  eastero-  nations  ;  but  the  same  number  of 
people  could  not  be  carried  off  by  them  alone  that  is 
BOW  carried  off  both  by  them  and  by  the  Europeans. 

AYere  it  indeed  possible  to  put  the  slave-trade  under 
proper  regulations,  so  as  to  prevent  all  kidnapping  and 
unjust  wars  among  the  Africans,  to  supply  the  markets; 
and  were  it  likewise  possible  to  ensure  to  the  negroes  in 
the  West  Indies  mild  treatment  and  religioas  instruct 
lion,  we  are  far  from  being  sure  that  while  the  natives 
of  Guinea  continue  so  rude,  and  their  neighbours  the 
Arabs  so  selhshly  savage,  it  would  be  proper  to  abandoa 
at  once  to  hordes  of  barbarians  the  whole  of  this  com- 
merce in  bond  servants.  ^'  The  trade,  which  in  its  pre- 
sent form  is  a  reproach  to  Britain,  might  be  made  to 
take  a  new  shape,  and  become  ultimately  a  blessing  to 
thousands  of  wretches  who,  left  in  their  native  couuii-y, 
would  have  dragged  out  a  life  of  miserable  ignmance, 
unknowing  the  hand  that  framed  them,  unconscious  of 
the  reason  of  which  they  were  made  capable,  and  heed- 
kss  of  the  happiness  laid  up  for  them  in  store  §.^'  (  /Zomm/j 

Slavery  is,  indeed,  in  every  form  an  evil  ^  but  it  seems ^Eloery, 
to  be  one  of  those  many  evils  which,  having  long  pre-P"  *9-»^^ 
vailed  in  the  world,  can  be  advantageously  removed  on- 
ly by  degrees,  and  as  the  moral  cultivation*of  the  slaves 
may  enable  them  to  support  the  rank  and  discharge  the 
duties  of  free  men.    This  is  doubtless  the  reason  why  it 
was  not  expressly  prohibited  by  the  divine  Author  of 
our  religion,  but  suffered  to  vanish  gradually  before  the 
mild  influence  of  his  Heavenly  doctrines.  It  has  ^'^oi^h-^.  ^^ 
«d  before  these  doctrines  in  ifnost  countries  of  Eui'Ope^of^i^ecUTew 
and  it  affords  us  no  small  gratiilcation  to  have  it  in  our  trade  in 
power  to  record,  what  indeed  must  be  fresh  in  the  me-^^i^. 
mory  of  our  readers,  that  the  abolition  of  the  slave-trade 
was  finally  accomplished  by  the  steady  perseverance  and 
generous  exertious  of  some  of  the  most  enlightened  and 
respectable  characters  in  the  kingdom,  who,  after  a  long 
and  arduous  struggle,  obtained  a  decree  of  the  legis- 
lature, prohibitiug,  after  a  limited  period,  the  trade  in 
slaves  to  be  continued  by  subjects  of  Britain.    The  biU 
originated  in  the  house  of  lords,  and  having  undergone 
considerable  discussion  in  the  house  of  commons,  finally 
passed  on  the  i6th  of  March,  and  received  his  majesty^s 
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would  be  advantageous  to  the  sugar-planters  -,  for  the  planters  surely  understand  their  own  interest  better  than 
those  can  do,  who,  having  never  been  in  the  \Vest  Indies,  are  obliged  to  content  themselves  with  what  informa- 
tion they  can  glean  on  the  subject  from  a  uumber  of  violent  and  contradictory  publications.     To  countenance^ 
slavery  unrler  any  form  is  undoubtedly  immoral.     This  we  know  :  and  therefore   upon   this  ground  have  we  op- 
posed the  slave-trade,  whidi  cannot  be  continued  without  preferring  interest  to  virtue. 

,  (o)  In '3  speech  which  Mr  Dalzel  says  the  king  of  Dahomy  made  to  Mr  Abson,  when  he  was  informf^d  of 
what  had  pajjsed  in  England  on  the  subject  of  the  slave-trade,  are  these  remarkable  words  :  "  In  the  name  of 
ray  ancestors  and  myself,  I  aver  that  no  Dahoman  ever  embarked  in  war  merely  for  the  sake  of  procuring 
wherewithal  to  purchase  your  commodities."  We  must  take  the  liberty  to  question  the  truth  of  this  solemn  aver- 
ment. That  the  slave-trade  is  not  the  sole  cause  of  the  Dahoman  wars  every  man  will  admit,  who  does  not  fancy 
that  those  people  have  neither  passions  nor  appetites,  but  for  the  commodities  of  Europe  :  but  the  bare  affirma- 
tion of  this  bloody  despot,  who  boasted  of  having  killed  many  thousands  at  the  customs,  will  not  convince  those ' 
who  have  read  either  Wadstrbm's  Essay  on  Colonization,  or  the  evidence  respecting  the  slave-trade  given  at  the 
bar  of  the  house  of  commons,  "  that  no  Dahoman  e^trr  embarked  in  war  merely  to  procure  slaves  to  barter  fo^^ 
li^urppean  commodities." 
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jissent  on  the  ajth  March  1807.  The  time  fixed  bj 
the.  bill,  for  the  total  abolition  of  the  trade,  we  believe, 
was  the  begianiDg  of  the  following  jear,  viz.  January 
1808. 

We  cannot  conclude  without  expressing  a  hope,  that 
the  period  is  not  very  distant  when  the  slaves  in  the 
West  Indies  shall  be  so  much  improved  in  moral  and  re- 
ligious knowledge,  as  that  they  may  be  safely  trusted 
with  their  own  freedom.  To  set  them  free  in  tbeir  pre- 
sent state  of  ignorance  and  depravity,  is  one  of  the  wild- 
est proposals  that  the  ardour  of  innovation  has  ever 
made.  Such  freedom  would  be  equally  rumous  to 
tliemse Ives. and  to  their  masters  ;  and  we  may  say  of  it 
what  Cicero  said  of  some  unseasonable  indulgences  pro- 
posed to  be  granted  to  the  slaves  in  Sicily  :  Qc/i^  cum 
acciclunt,  nemo  est^  qutn  intelligat  ruere  iliam  rempubli- 
cam  ;  hccc  ubi  veniunt^  nemo  est^  qui  ullam  spem  salu^ 
lis  reliquam  esse  arbttreturm 

Those  of  our  readers  who  wish  to  enter  into  a  detail 
of  this  subject,  may  consult,  with  much  advantage,  The 
History  of  the  Rise,  Progress,  and  Accomplishment  of 
the  Abolition  of  the  African  Slave-Trade,  by  Mr  Clark- 
pon,  2  vols  8vo. 

SLAUGHTER.  See  Manslaughter,  Homicide, 
Murder,  &c. 

SL£DG£,  a  kind  of  carriage  without  wheels,  for 
the  conveyance  of  very  weighty  things,  as  huge  stones, 
bells,  &c.  The  sledge  for  carrying  criminals,  condemn- 
ed for  high  treason,  to  execution,  is  called  HURDLE. 
The  Dutch  have  a  kind  of  sledge  on  which  they  can 
carry  a  vessel  of  any  burden  by  land.  It  consists  of  a 
plunk  of  the  length  of  the  keel  of  a  moderate  ship, 
raised  a  little  behind,  arrd  hollow  in  the  middle ;  so  that 
the  sides  go  a  little  aslope,  and  are  furnished  with  holes 
to  receive  pins,  &c.     The  rest  is  quite  even. 

Sledge  is  a  large  smith's  hammer,  to  be  used  with 
both  hands :  of  this  there  are  two  sorts,  the  up-hand 
riedge,  which  is  used  by  uuder  workmen,  when  the 
work  is  not  of  the  largest  sort  y  it  is  used  with  both  the 
{lands  before,  and  tbey  seldom  raise  it  higher  than  their 
head.  But  the  other,  which  is  called  the  about-sledge, 
and  which  is  used  for  battering  or  drawing  out  the  lar- 
gest work,  is  held  by  the  handle  with  both  hands,  and 
swung  round  over  their  beads,  i^t  their  arm's  end,  to 
strike  as  hard  a  blow  as  they  can. 

SLEEP,  that  state  of  the  body  in  which,  though  the 
vital  functions  continue,  the  senses  are  not  affected  by  the 
ordinary  impressions  of  external  objects.  See  Dreams 
and  Physiology. 

SLRBP-Walker^  one  who  walks  m  his  sleep.  Many 
instances  might  be  related  of  persons  who  were  addicted 
ta  this  practice  \  but  it  will  be  sufficient  to  select  one 
remarkable  instance  from  a  report  made  to  the  Physical 
Society  of  Lausanne,  by  a  committee  of  gentlemen  ap« 
pointed  to  examine  a  young  man  who  was  accustomed 
to  walk  in  his  sleep. 

^*'  The  disposition  to  sleep-walking  seems,  in  the  opi-* 
nion  of  this  committee,  to  depend  on  a  particular  affec- 
tion of  the  nerves,  which  both  seizes  and  quits  the  pa^* 
tient  during  sleep.  Under  the  influence  of  this  affec- 
tion, the  imagination  represents  to  him  the  objects  that 
struck  him  while  awake,  with  as  much  force  as  if  they 
really  affected  his  senses  \  but  does  not  make  him  per- 
ceive any  of  those  that  are  actually  presented  to  his 
senses,  except  In  so.  far  as  they  are  connected  with. the 
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dreams  whicli  engross  him  at  the  time.  If,  during  this 
state,  the  imaginjition  has  no  determined  purpose,  he 
receives  the  impression  of  objects  as  if  he  were  awake  % 
only,  however,  when  the  imagination  is  excited  to  bend 
its  attention  towards  them.  The  perceptions  obtained 
in  this  state  are  very  accurate,  and,  when  once  received, 
the  imagination  renews  them  occasionally  with  as  much 
force  as  if  they  were  again  acquired  by  means  of  tbo 
senses.  Lastly,  thesie  academicians  suppose,  that  the 
impressions  received  during  this  state  of  the  senses  dis-^ 
appear  entirely  when  the  person  awakes,  and  do  not  re- 
turn till  the  return  of  the  same  disposition  in  the  nervous 
system.  ^ 

'*  Their  remarks  were  made  on  the  Sieur  Devaud,  a 
lad  thirteen  years  and  a  half  old,  who  lives  in  the  town 
of  Vevey,  and  who  is  subject  to  that  singular  affection  or 
disease  called  Somnambtdism  or  sleep-walking.  This  lad 
possesses  a  strong  and  robust  constitution,  but  his  nervous* 
system  appears  to  be  organised  with  peculiar  delicacy,' 
and  to  discover  marks  of  the  greatest  sensibility  and  ir- 
ritability. His  senses  of  smell,  tast^,  and  touch,  are  es^ 
quisite  }  he  is  subject  to  fits  of  immoderate  and  involun- 
tary laughter,  and  he  sometimes  likewise  weeps  without 
any  apparent  cause. 

*'  This  young  man  does  not  walk  in  his  sleep  every* 
night  J  several  weeks  sometimes  pass  without  any  ap- 
pearance of  a  fit.   He  is  subject  to  the  disease  generally' 
two  nights  successively,  one  fit  lasting  for  several  hours. 
The  longest  are  from  three  to  four  hours,  and  tbey  com-* 
monly  begin  about  three  or  four  o'clock  in  the  mora- 

ing- 

**  The  fit  may  be  prolonged,  by  gently  passing  the- 

finger  or  a  feather  over  his  upper  lip,  and  this  slight  irri- 
tation likewise  accelerates  it.  Having  pnce  fallen  asleep > 
upon  a  staircase,  his  upper  lip  was  thus  irritated  with  a* 
feather,  when  he  immediately  ran  down  the  steps  with 
great  precipitation,  and  resumed  all  his  accustomed  ac^ 
tivity.     This  experiment  was  repeated  several  times. 

'*  The  young  Devaud  thinks  he  has  observed,  that, 
on  the  evenings  previous  to  a  fit,  he  is  sensible  of  a  cer-- 
tain  heaviness  in  his  head,  but  especially  of  a  great' 
weight  in  his  eyelids* 

*'  His  sleep  is  at  all  times  unquiet,  but  particularly^ 
when  the  fits  are  about  to  seize  him.  During  his  sleep, 
motions  are  observable  in  every  part  of  his  body,  with* 
starting  and  palpitations  \  be  utters  broken  words,  some- 
times sits  up  in  his  bed,  and  afterwards  lies  down  again.' 
He  then  begins  to  pronounce  words  more  distinctly,  be* 
rises  abruptly,  and  acts  as  he  is  instigated  by  the  dream- 
that  then  possesses  him.  He  is  sometimes  in  sleep  sub-* 
ject  to  continued  and  involuntary  motions. 

'*  The  departure  of  the  fit  is  always  preceded  by  two* 
or  three  minutes  of  calm  sleep,  during  which  he  snores. 
He  then  awakes  rubbing,  his  eyes  like  a  person  who  has* 
slept  quietly. 

^  It  is  dangerous  to  awaken  hinr  during  the  fit,  espe- 
cially if  it  is  done  suddenly ;  for  thep  he  sometimes  fallr 
into  convulsions.  Having  risen  one  night  with  the  in-« 
tention  of  going  to  eat  grapes,  he  left  the  house,  passed- 
through  the  town,  and  went  to  a  vineyaid  where  he  ex-* 
pected  good  cheer.  He  was  followed  by  several  persons, 
who  kept  at  some  distance  from  him,  one  of  whom  fired 
a  pistol)  the  noise  of  whiuh  instantly  awakened  him,  and 
he  fell  down  without  sense.  He  was  carried  home  and 
brought  to  himselfi  when'  he  recollected  very  well  thft 
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luiTiog  Wen  awakened  in  the  Tioeyard ;  bnt  nothing 
more,  except  the  fright  at  heipg  found  there  alone, 
which  had  made  him  iwoon* 

*'  After  the  fits  he  generally  feek  a  degree  of  lassi- 
tude :  sometimes^  though  rarelj,  of  indisposition.  At 
the  end  of  one  of  those  fits,  of  which  the  gentlemen  of 
the  committee  were  witnesaes,  he  was  affected  with  vo* 
mitings  ;  but  he  is  always  soon  restored. 

*'  When  he  is  awaked,  he  never  for  the  most  part  re« 
collects  any  of  the  actions  he  has  been  doing  during  the 

fit 

^  The  subject  of  his  dreams  is  circnmscribed  in  a 
small  circle  of  objects,  that  relate  to  the  few  ideas  with 
which  at  his  age  his  mind  is  furnished  i  such  as  his  les- 
sons, the  church,  the  bells,  and  especially  tales  of  ghosts. 
It  is  sufficient  to  strike  his  imagination  the  evening  be- 
fore  a  fit  with  some  tale,  to  direct  his  somnambulism  to- 
wards the  object  of  It.  There  was  read  to  him  while  in 
this  situation  the  story  of  a  robber  j  he  imagined  the 
very  next  moment  that  he  saw  robbers  in  the  room. 
However,  as  he  is  much  disposed  to  dream  that  he  is 
snrroonded  with  them,  it  cannot  be  affirmed  that  this 
was  an  effect  of  the  reading.  It  is  observed,  that  when 
his  supper  has  been  more  plentiful  than  usual,  his  dreams 
are  more  dismal. 

**  In  their  report,  the  gentlemen  of  the^  committee 
dwell  much  on  the  state  of  this  young  man*8  senses,  on 
the  impression  made  upon  them  by  strange  objects,  and 
on  the  use  they  are  of  to  him. 

**  A  bit  of  strong  smelling  wood  produced  In  him  a 
degree  of  restlessness  ;  the  fingers  had  the  same  effect, 
whether  from  their  smell  or  their  transpiration.  He 
knew  wine  in  which  there  was  wormwood  bv  the  smell, 
and  said  that  it  was  not  wine  for  his  table.  Metals 
make  no  impression  on  him. 

"  Having  been  presented  with  a  little  common  wine 
while  he  was  in  a  state  of  apathy,  and  all  his  motions 
were  performed  with  languor,  he  drank  of  it  willingly  ^ 
bnt  the  irritation  wbich  it  occasioned  produced  a  deal 
of  vivacity  in  all  his  words,  motions,  and  actions,  and 
caused  him  to  make  involuntary  grimaces. 

**  Once  he  was  observed  dressing  himself  in  perfect 
darkness.  His  clothes  were  on  a  large  table,  mixed 
with  those  of  some  other  persons  ;  he  immediately  per- 
ceived this,  and  complained  of  it  much  ^  at  last  a  small 
light  was  brought,  and  then  he  dressed  himself  with 
timicient  precision.  If  he  is  teased  or  gently  pinched, 
he  is  always  sensible  of  it,  except  he  is  at  the  time 
strongly  engrossed  with  some  other  thing,  and  wishes  to 
strike  the  offender  j  however,  he  never  attacks  the  per- 
son who  has  done  the  ill,  bnt  an  ideal  being  whom  his 
imagination  presents  to  him,  and  whom  he  pursues 
through  the  chamber  without  running  against  the  furni- 
ture, nor  can  the  persons  whom  he  meets  in  his  way  di- 
vert him  from  his  pursuit. 

**  While  his  imagination  was  employed  on  various 
subjects,  he  heard  a  clock  strike,  which  repeated  at 
erery  stroke  the  note  of  the  cuckoo.  There  are  cuc- 
koos here,  said  he  ^  and  upon  being  desired,  he  imita- 
ted the  song  of  that  bird  immediately. 

'*  When  he  wishes  to  see  an  object,  he  makes  an  ef- 
fort to  lift  his  eyelids  ^  but  they  are  so  little  under  his 
command,  that  he  can  hardly  raise  them  a  line  or  two, 
while  he  draws  up  his  eyebrows  }  the  iris  at  that  time 
appears  fixed,  and  his  eye  dim.     When  any  thing  is 
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presented  to  him,  and  he  is  told  of  it,  he  always  half    j^^ 
opens  his  eyes  with  a  degree  of  diffiool^,  and  then  shots 
them  after  he  has  taken  what  was  ofimd  to  him. 

**  The  report  infers  from  these  fiurts,  and  firom  many 
others  relative  to  the  different  senses,  that  their  fnoc- 
tioos  are  not  suspended  as  to  what  the  sleep-walker  wish- 
es to  see,  tliat  is,  as  to  all  those  perceptions  which  ac- 
cord with  the  objects  about  which  his  imagination  is  og- 
cupied ',  that  he  may  also  be  disposed  to  receive  those 
impressions,  when  his  imagination  has  no  other  object 
at  the  time  j  that  in  order  to  see,  he  is  obliged  to  open 
his  eyes  as  much  as  he  can,  but  when  the  impression  is 
once  made,  it  remains  j  that  objects  may  strike  hit 
sight  without  striking  his  imagination,  if  it  is  not  iote* 
rested  in  them ;  and  that  he  is  sometimes  informed  of  the 
presence  of  objects  without  either  seeing  or  touching 
them. 

*' Having  engaged  him  to  write  a  theme,  saj  the 
committee,  we  saw  him  light  a  candle,  take  pen,  ink, 
and  paper,  from  the  drawer  of  his  table,  and  begin  to 
wpte,  while  his  master  dictated.  As  he  was  writing, 
we  put  a  thick  paper  before  his  eyes,  notwithstanding 
which  he  continued  to  write  and  to  f6rm  his  letters  very 
distinctly  ;  showing  signs,  however,  that  something  was 
incommoding  him,  which  apparently  proceeded  from  the 
obstruction  which  the  paper,  being  held  too  near  his 
nose,  gave  to  his  respiration. 

"  Upon  another  occasion,  the  young  somnambulist 
arose  at  five  o'clock  in  the  morning,  and  took  the  ne- 
cessary materials  for  writing,  with  his  copy>book.  He 
meant  to  have  begun  at  the  top  of  a  page  ;  but  finding 
it  already  written  on,  he  came  to  the  blank  part  of  the 
leaf,  and  wrote  some  time  from  the  following  words, 
Fiunt  ignari  pigrttia — lU  devienncnt  ignorans  par  la 
paresse  i  and,  what  is  remaikable,  after  several  lines  he 
perceived  he  had  forgotten  the  9  in  the  word  ignorans^ 
and  had  put  erroneously  a  double  r  in  partsse;  he  then 
gave  over  writing,  to  add  the  9  he  had  forgotten,  and  to 
erase  the  superfluous  r. 

'^  Another  time  he  had  finished,  of  his  own  accord,  a 
piece  of  writing,  in  order,  as  he  said,  to  please  his  mas- 
ter. It  consisted  of  three  kinds  of  writing,  text,  half, 
text,  and  small  hand  \  each  of  them  performed  with  the 
proper  pen.  He  drew,  in  the  comer  of  the  same  pa- 
per, the  figure  of  a  hat  \  he  then  asked  for  a  penknife 
to  take  out  a  blot  of  ink  which  he  had  made  between 
two  letters,  and  he  erased  it  without  injuring  them. 
Lastly,  he  made  some  arithmetical  calculations  with 
great  accuracy. 

^  In  order  to  explain  some  of  the  facts  observed  by 
the  academicians  which  we  have  here  mentioned,  they 
establish  two  general  observations,  which  result  from 
what  they  have  said  with  respect  to  the  senses  and  the 
dreams  ot  this  sleep-walker. 

*'  X.  That  he  is  obliged  to  open  his  eyes,  in  order  to 
recognise  objects  wbich  he  wishes  to  see  \  but  the  im- 
pression once  made,  although  rapidly,  is  vivid  enough 
to  supersede  the  necessity  of  his  opening  them  again,  to 
view  the  same  objects  anew  j  that  is,  the  same  objects 
are  afterwards  presented  to  bis  imagination  with  as  much 
force  and  precision  as  if  he  actually  saw  them. 

^'  2.  That  his  imagination,  thus  warmed,  represents 
to  him  objects,  and  such  as  he  figures  to  himself,  with 
as  much  vivacity  as  if  he  really  saw  them  \  and,  lastly, 
that  all  his  senses,  being  subordinate  to  his  imagination, 
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seem  Concentrated  in  the  object  irith  which  it  is  occu- 
pied, and  have  at  that  time  no  perception  of  any  thing 
but  tvhat  relates  to  that  object. 

'*  These  two  causes  united  seem  to  them  sufficient 
for  explaining  one  of  the  roost  singular  facts  that  occur- 
red to  their  observftioo,  to  wit,  how  the  young  Devaud 
write,  although  he  has  his  ejes  shut,  and  an  ob- 
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stacle  before  them.  Hi)  paper  is  imprinted  on  his  ioia* 
gination,  and  every  letter  which  he  means  to  write  is 
al9o  painted  there,  at  the  place  in  which  rt  ought  to* 
stand  on  tlie  paper,  and  without  being  confounded  with 
the  other  letters  ;  now  it  is  clear  that  hiti  hand,  which 
is  obedient  to  the  will  of  his  imagination^  will  trace 
them  on  the  real^  paper,  in  the  same  order  in  which  ttiey 
are  represented  on  that  which  is  pictured  in  his  head. 
It  is  thus  that  he  is  able  to  write  several  letters,  several 
sentences,  and  entire  pieces  of  writing ;  and  what  seems 
to  confirm  the  idea,  that  the  young  Devaud  writes  ac- 
cording to  the  paper  painted  on  his  imagination  is, 
that  a  certain  sleep-walker,  who  is  described  in  the 
French  Encychp^die  (article  Soffknartibttiism)^  having 
written  somethmg  on  a  paper,  another  piece  of  paper  of 
the  same  size  was  substitntcd  in  its  stead,  which  lie 
took  for  his  own,  anil  made  upon  this  blank  papef  the 
corrections  he  meant  to  have  made  on  the  other  which 
had  been  taken  away,  pi^ecisely  in*  the  places  where 
they  would  have  been. 

**  It  appears  from  the  reeitaV  of  another  fact,  that 
Devaud,  intending  to  write  at  the  top  of  the  first  leaf 
of  a  will  to  paper  booh,  Fevty  le  -*  stopped  a  moment 
as  if  to  recollect  the  day  of  the  month,  left  a  blank 
space,  and  then  proceeded  to  jyeccmbre  1787^  after 
which  lie  asked  for  an  almanac:  a  littl«  book,  such  as 
is  given  to  children  for  a  new  year's  gift,  was  ofifered  to 
him  ^  he  took  it,  opened  it,  brought  it  near  his  eyes,, 
then  threw  it  down  on  the  table.  An  almanae  which 
he  knew  was  then  presented  to  him^  this  was  in  Ger- 
man, and  of  a  form  similar  to  th«'.  almanac  of  Vcvey  :  he 
took  it,  and  then  said,  '  What  is  this  tbef  have  given 
me }  here,  there  is  your  German  almartac*  At  last 
thpy  gave  him  the  nhnanao  of  Berne  v  he  took  this  like- 
wise, and  went  to  examine  it  at  tlie  bottoiti  of  an  alcoVe 
that  wa<)  perfectly  dark.  He  wa<«  lieard  turning  over 
the  leaves,  and  spying  24,  then  a  moment  afterwards 
t^4.  Returning  to  his  place,  %vith  the  almanac  open  at 
the  month  of  December,  he  laid-  it  on' the  table  and 
wrote  in  the  space  which  he  had  left  blank  the  24th. 
This  scene  happened  on  the  23d  ,  hot  as  he  imagined 
it  to^  be  the  24th,  he  did  not  mistake.  The  following 
i««  the  explication  given  of  this  fact  by  the  authors  of 
the  report. 

*^  The  dates  254!,  24th,  and  2'5th,  of  tlie  month  of 
December,  had  long  occupied' the  mind  of  the  young 
Devaud.  Tlie  23d  and  25th  were  holidays;  which  he 
expected  with  the  impatience  natural  to- persons  of  his 
age,  for  the  arrival  of  those  moments  when  the^r  little 
daily  laboai*4*are  to  he  sus)iended.  The  25th  especially 
was  the  objtrct  of  his  hopes;  there  was  to  be  an  illumi- 
natioir  in  the  ciunrrh,  which  had  lieen  described  to  him 
in  a  manner  that  quite  trnmsported  him.  The  24th 
was  a  d:iy of  labour,  which  came  vcty  disagreeably  be- 
tween the  two  happy  dave.  It  may  e.isily  be  con- 
ceived, how  an  imaginalioo  so  irritable  n9  that  of  the 
yeong  Devaud  would  be  struck  with  tlio^e  pleasing 
epochs.     Accordingly,  from  tlie  beginning  of  the  month 
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he  had  been  perpetually  turning  oVcr  the  almanac  of  si^'fp^ 
Vevey.  He  calculated  the  days  and  the  hours  that  wnlkcr. 
were  to  elapse  before  the  arrival  of  his  wished  for  lio- 
lidays  \  he  showed  to  his  friends  and  acquaintance  the 
dates  af  those  days  which  he  expected  with  so  mctch 
impatience  ;  every  time  he  took  up  the  almanac,  it  was 
only  to  consult  the  month  of  December.  We  now  see 
why  that  date  presented  itself  to  his  mind.  He  was 
performing  a  task,  because  he  imagit^ed  the  day  to  be 
the  Monday  which  had  so  long  ehgros'ted  him.  It  >>* 
not  surprising,  that  it  should  have  occuned  to  his  ima- 
gination, aiid  that  on  opening  the  almanac  io  the  dark 
be  might  have  thought  he  saw  this  date  which  he  wai 
seeking,  and  that  his  imagination  might  have  represent- 
ed it  to  him  in  as  lively  a  manner  as  if  he  had  actually 
seen  it.  Neither  is  it  surpnsing  that  hb  diould  have 
opened  the  almanac  at  the  month  of  December  >  the 
custom  of  perusing  tliis  niontb  must  have  made  htni 
find  it  in  the  dark  by  a  mere  mechanical  opehitioii. 
Man  never  seems  to  be  a  machine  so  much  as  in  the 
state  of  aomnambulism  ^  it  is  then  that  habit  comes  t4l- 
supply  those  of  the  senses  that  cannot  be  serviceable, 
and  that  it  makes  the  person  act  with  as'much  precision- 
as  if  aU  his  senses  were  in  the  utmost  activity.  These 
circonialaiiees  destroy  the  idea  of  there  being  any  thing! 
miraculous  in  the  behaviour  of  young  Devaud  with  re- 
spect to  die  date  and  tlie  month  that  he  was  in  quest  of; 
and  the  reader,  who  has  enferbd-  intd  odr  explanations, 
will  not  be  surprised  at  his  knowing  the  German  alma- 
riac ;  the  teach  alone  was  sufficient  to  point  it  out  to 
him  J  and  the  proof  of  this  is  the  shortness  of  the  time- 
that  it  renaained  in  his  hands. 

'^  An  experiment  was  made  by  changing  the  pla'o^ 
of  the  ink-standish  during:  the  tfme  thiit  Devaud  was 
writing  He  had  a  light  beside  him,  and  had  certified* 
himself  of  the  place  wfiere  his  ink-holder  was  staiiding' 
by  meatis  of  sight.  From  that  time  he  continued  to 
take  ink  with  precision,  witMout  being  obliged  to  open 
his  eyes  again  :  but  the  ink-standish  being  removed,  b^^ 
retimed  as  usual  to  the  phice  whciv  be  thought  it  was : 
It  nrasC  bf^ observed;  that  the  motion  of  his  li:ind  was 
rapid  till  it  reached  tlie  height  of  tite  standish,  and  then 
he  moved  it  slowly,  till  the  pen  gently  touched  the 
table  as  he  was  seeking  for  the  ink*:  he  then  perceived 
that  a  trick  had  been  put  on  biro^  and  complained  of 
it  \  he  went' in  search  of  his  ink-standish  and  put  it  in 
its  place.  This  experiment;  was  several  times  repeated, 
and  always  attended  ititli  the  saraiecircumstanreiB.  Dues 
net  what  we  have  here  sta:ted  prove,  that  the  standish, 
the  pa[ler,  the  table,  &c.  are  painted  on  his  imagination 
in  as  lively  a  manner  as  if  he  really  saw  them,  as  he 
sought  the  real  standish  in  the  place  where  his  imagina- 
tion toM  him  it  ought  to  have  been  ?  Does  it  not  prove 
that  the  same'  lively'  iiAa^nation  is  the  cause  of  the 
most  singular  action^  of  this  sleep-walker  ?  And  lastlv, 
d|ses  it  not  prove,  that  a  inere  glance  of  his  eye  is  suffi.. 
cient  to  mike  his  impressions  as  lively  as  durable  P 

^*  The  committee,  open  the  whole,  recommend  to' 
such  as^wish  to  repeat  the  same  experiments,  1.  To 
make  thc^'r  observations  on  different  sleep-walkers.  2. 
To  examine  often  whetlter  they  can  read  books  that  are 
unknown  to  them  in- perfect  dairkness.  3.  To  observe 
whether  they  can  tell  the  hosrvon  a  watch  in  die  dark. 
4.-  To  remove  wlien  they  write  the  ink-stabdi&h  from  its 
plate,  to  see  whether  they  will  return  to  the  same  place 
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in  order  to  take  ink.  5.  And,  lastly,  to  take  notice 
u'hetlier  thtj  walk  with  Uie  same  confidence  in  a  dark 
and  unknown  place,  as  m  one  with  whicb  they  are  ac* 
'^  quainted, 

"  TUey  likewise  recommend  to  sach  as  would  con* 
firm  or  invalidate  the  above  observations  to  make  all 
dieir  experiments  in  the  dark  ;  because  it  has  been  hi- 
therto supposed  that  the  ejes  of  sleep-walkers  are  of  no 
use  to  them,'* 

SLEEPERS,  in  Natural  History^  a  name  given  to 
ihose  animals  which  shsep  all  winter  j  soch  as  bears, 
marmots,  dormice,.  b»ts,  hedgehogs,  swallows,  6cc. 
These  do  not  feed  m  winter,  have  no  sensible  evacua- 
tions, breathe  little  or  none  at  all,  and  most  of  the 
viscera  cease  from  their  functions.  Some  of  these  ani- 
mals seem  to  be  dead,  and  others  return  to  a  state  like 
ihat  of  the  fostus  before  birth  :  10  this  state  they  con* 
tinue,  till  by  an  increase  of  beat  the  animal  is  restored 
to  its  former  functions. 

Sleepers,  in  a  ship,  timbers  lying  before  and  aft  \ft 
tlie  bottom  of  the  ship,  as  the  ningbeads  do  r  the  lower- 
most of  them  is  bolted  to  the  ningheads,  and  the  up- 
permost to  the  fuitocks  and  rungs. 

SLEIDAN,  John,  an  excellent  German' historian-, 
born  of  obscure  parents,  m  1506,  at  Sleidan,  a  smalt 
town  on  the  con6nes  of  the  duchy  of  Joliers.  After 
studying  some  time  in  his  own  country,  together  with 
his  townsman  the  learned  John  Sturmius,  he  went  to 
France,  and  in  1525  entered  into  the  service  of  the 
cardinal  and  archbishop  Jehn  du  Bellay.  He  retired 
to  Strasbusg  in  1542,  where  he  aeqtiired  the  esteem 
and  friendship  of  the  most  considerable  persons,  parti- 
cularly of  James  Sturmius  \  by  whose  advice  and  assist- 
ance he  was  enabled  to  write  the  history  of  his  own 
time.  He  was  employed  in  some  public  negociattons  \ 
but  the  death  of  his  wife,  in  1555^  plunged  him  into  so 
deep  a  melancholy,  that  he  lost  Ims  memory  entirely,  and 
died  the  year  following.  In  1555  came  out,  in  folio, 
De  statu  Reifgionis  et  Reipublwa  wbCaroh  Qtft>ito,&c. 
in  15  books}-  from  the  year  15179  when  Luther  began 
to  preach,  to  the  year  ofe  its  publication  j  which  history 
was  presently  translated  into  most  of  the  languages  of 
Europe*  Besides  this  great  work,  he  wrote,  De  qua- 
tuor  sumtnis  hnperus^  liinri  ires;  with  some  other  his- 
torical and  political  pieces. 

SLEIGHT  q/'HAND.    See  Legerdemain. 

SLESWICK,  an  ancient  and  considerable  town  of 
Denmark,  the  metropolis  of  a  duchy  of  the  same  name, 
in  the  province  of  Guttorp,  the  see  of  a  bishop,  which 
was  secularizsed  in  the  year  1586^  The  old  palaee  of 
Gottorp  is  close  to  it,  which  was  formerly  the  ducal 
residence,  but  afterwards  inhabited  by  the  governor. 
This  town  at  one  period  was  much  more  extensive  than 
it  is  now,  having  suiFered  greatly  by  the  German  wars. 
It  is  seated  on  the  gnlf  of  Sley,  where  there  is  a  com- 
modious harbour,  60  miles  north-west  of  Lubeck,  and 
1 25  south-west  of  Copenhagen.  The  people  boast  that 
the  Crcrman  language  is  here  spoken  with  as  much  ac- 
curacy ae  at  Vienna,  of  which,  however,  a  good  Ger- 
man scholar  can  alone  be  judge.  Sleswick  has  but  KtUe* 
trade,  as  none  bttt  small  Iroats  can  have  access  to  it,  the 
passage  of  the  Sley  having  been  long  since  choked  up 
with  sand  and  mud  \  before  which  period  it  was  both 
iourishing  and  populous.  It  is  now  chiefly  inhabited  by 
the  officera  of  the  castle,  and  the  poorer  classes,  or  the- 
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attendants  on  (he  court  and  on  them, 
pulation  is  said  to  be  about  7CO0. 
N.  Lat.  54.  40. 

Sleswick,  the  duchy  of,  or  Soyth  Jutlandi  is  about 
100  miles  in  length  and  60  in  breadtli,  and  contains 
3600  square  English  miles,  and  in  1802  about  340,800 
inhabitants.  It  is  bounded  on  the  north  by  North  Jut- 
land, on  the  east  by  the  Baltic  sea,  on.  the  soutb  by 
Holstein,  and  on  the  west  by  the  oceiiOk.  It  contains 
14  cities,  17  towns,  13  castles,  27B  parishes,.  1480  vil- 
lages, 162  farms,  116  water- mill»|  and  106  gentlemen V 
seats.  It  is  a  pleasant,  fertile,  populous  ooiintr}',  and  » 
sovereign  duchy.  Formerly  the  king  of  Denmark  hnd 
half  of  it,  and  the  other  belonged  to  the  house  of  Hol- 
stein-Gottorp ;  but  the  former  having  conquered  thi» 
duchy,  had  tlie  possession  of  it  confirmed  to  him  by  th« 
treaty  of  the  north  in  1740. 

SLEUT-HOUKDE,  the  ancient  Scote  name  of  \\m 
blood-hound.  The  word  is  &om  the  Saxon  j/o/,  '<  tb» 
impression  that  a  deer  leaves  of  its  foot  in  the  mire,** 
and  lumndy  ^  a  dog  j**  so  they  derive  their  name  from 
following  the  track.     See  the  article  BLOOD-HountL 

SLICH,  in  Meiallurgy,  the  ore  of  any  metal,  parti- 
cularly of  gold,  when  it  has  been  pounded,  and  prepa- 
red for  farther  working. 

The  nmnner  of  preparing  the  slich  at  Ghreninitz  in 
Aungary  is  this  \  they  Uy  a  foundation  of  wood  three 
yards  deep,  upon  this  they  place  the  ore,  and  over  this 
there  are  24  beams,  aimed  at  their  bottoms  with  iron  j 
these,  by  a  continual  motion,  beat  and  grind  the  orv,. 
till  ft  is  redeced  to  powder :  during  this  operation,  the 
ore  is  covered  with  water.  There  are  four  wheels  used 
to  move  these  beams,  each  wheel  moving  six  y  and  tbe- 
water,  as  it  runs  off,  carrying  some  of  the  metalline  par* 
tides  with  it,  is  received  into  several  basons,  one  pla«^ 
ced  behtqd  another ;  and  finally,  after  having  passed 
through  them  all,  and  deposited  some  sediment  in  each,, 
it  is  let  off  into  a  very  large  pit,  almost  half  an  acre  in 
extent ;  in  which  it  is  suffered  to  stand  se  long  as  to  de- 
posit all  its  sediment,  of  whatever  kind,  and  after  this 
it  is  let  out.  This  work  is  carried  on  day  and  night,, 
and  the  ore  taken  away  and  replaced  by  more  as  often 
as  occasion  requires.  That  ore  which  lies  next  the 
beams,  by  which  it  was  pounded,  is  always  the  cleanest: 
or  richest. 

When  the  slich  is  washed  as  much  as  they  can,  a  hun- 
dred weight  of  it  usually  contains  about  an  ounce,  or 
perhaps  but  half  an  ounce  of  metal,  which-  is  not  all 
gold  \  for  there  is  always  a  mixture  of  gold  and  silver, 
bat  the  gold  is  in  the  largest  quantity,  and  usually  ia 
two-thirds  of  the  mixture  :  they  then  put  the  slich  inle 
a  furnace  with  some  limestone,  and  slacken,  or  the  seo- 
ria  of  former  meltings,  and  run  them  together.  The  first 
melting  produces  a  substance  called  lech;  this  lech  they 
burn  with  charcoal,  to  make  it  lighter,  to  open  its  body,, 
and  render  it  porous,  after  which  it  is  called  rost;  to 
this  rost  they  add  sand  iu  such  quantity  as  they  find  ne- 
cessary, and  then  melt  it  over  again. 

At  Chremnitz  many  other  ways  are  practised  of  redu- 
cing gold  out  of  its  ore,  but  particularly  one,  in  which 
they  employ  no  lead  during  the  whole  operation ;  where* 
as,  in  general,  lead  is  always  necessarily,  after  the  be-^ 
fore- mentioned  processes.     See  Ojzjes,  Reduction  of. 

SLIDING  RULE,  a  mathematical  instrument,  ser* 
vihgto  workfuestionain  ganging,  measuring,  &c.  with* 
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eat  tlie  use  of  compasses  j  merel^r  by  the  sliding  of  the 
parts  of  the  instrument  one  by  another,  the  lines  and 
divisions  whereof  give  the  answer  by  inspection. 

This  instrument  is  variously  contrived,  and  applied 
by  varioDs  authors,  particularly  £verard,  Coggeshall, 
ixunter,  Hunt,  and  Partridge;  but  the  most  commoa 
lund  useful  are  those  of  Everard  and  Coggeshall. 

SLIGO,  a  county  in  the  province  of  Connaught,  Ire- 
land, 31  miles  in  length,  and  2^  in  breadth  j  bounded 
tMi  the  east  by  that  of  Leitrim,  on  the  west  by  the  coun* 
ty  of  Mayo,  on  the  north  and  north-west  by  the  western 
ocean,  and  on  the  south  and  south-west  by  Roscommon 
and  Mayo,  It  contains  11,500  houses,  41  parishes, 
60,000  inhabitants,  and  sends  two  members  to  parlia- 
ment. 

StiGO,  the  only  market  town  in  the  county,  contains 
8000  inhabitants,  and  enjoys  a  considerable  trade,  is 
seated  on  a  bay  of  the  same  name,  30  miles  west  of 
Killalla,  and  no  north-east  of  Dublin.  \V.  Long, 
8^  26.  N.  Lat  54.  13. 

SLING,  an  instrument  serving  for  casting  stones  with 
great  violence.  The  inhabitants  of  the  Balearic  islands 
were  famous  in  antiquity  for  the  dexterous  management 
of  the  sling  *,  it  is  said  they  used  three  kinds  of  slings, 
some  longer,  others  shorter,  which  they  used  according 
an  their  enemies  were  either  nearer  or  more  remote.  It 
is  added,  that  the  first  served  them  for  a  head-band,  the 
■econd  for  a  girdle,  and  that  the  third  they  constantly 
carried  in  their  hand. 

SLINGING  is  used  variously  at  sea ;  but  chiefly  for 
hoisting  up  casks  or  otbe/  heavy  things  with  slings,  i.  e. 
contrivances  of  ropes  spliced  into  themselves  at  either 
'  end,  with  one  eye  big  enough  to  receive  the  cask  or 
whatever  is  to  be  slung.  There  are  other  slings,  which 
are  made  longer,  and  with  a  small  eye  at  each  end; 
one  of  which  is  put  over  the  breech  of  a  piece  of  ord- 
nance, and  the  other  eye  comes  over  the  end  of  an  iron 
crow,  which  is  put  into  the  mouth  of  the  piece,  to  weigh 
and  hoist  the  gun  as  they  please.  There  are  also  slings 
by  which  the  yards  are  bound  fast  to  the  cross-tree  aloft, 
and  to  the  head  of  the  mast,  with  a  strong  rope  or  chain, 
that  if  the  tie  should  happen  to  break,  or  to  be  shot  to 
pieces  in  fight,  the  yard,  nevertheless,  may  not  fall  up* 
00  the  hatches. 

Slingiho  a  Man  overboard^  in  order  to  stop  a  leak 
in  a  ship,  is  done  thus :  the  man  is  trussed  up  about  the 
middle  in  a  piece  of  canvas,  and  a  rope  to  keep  him 
from  sinking,  with  his  arms  at  liberty,  a  mallet  in  looe 
hand,  and  a  plug,  wrapped  in  oakum  and  well  tarred  in 
a  tarpawling  clont,  in  the  other,  which  he  is  to  beat 
with  all  dispatch  into  the  hole  or  leak. 

SLOANE,  Sir  Hams,  Baronet,  eminently  distin- 
guished as  a  physician  and  a  naturalist,  was  of  Scotch 
extraction,  his  father  Alexander  Sloane  being  at  thto 
head  of  that  colony  of  Scots  which  King  James  I.  set- 
tied  in  the  north  of  Ireland,  where  our  author  was  born, 
at  Kiilieagh,  on  the  19th  of  April  1660.  At  a  very 
early  period,  he  displayed  a  strong  inclination  for  natu- 
ral history  ;  and  this  propensity  being  encouraged  by  a 
miitable  education,  he  employed  those  hours  which  young 
people  generally  lose  by  pursuing  low  and  trifling  amuse- 
ments, in  the  study  of  nature,  and  contemplating  her 
works.  When  about  sixteen,  he  wa«  attacked  by  a  spit- 
tiug  of  bUud,  which  threatened  to  be  attended  with 
eon^dbrable  danger,  and  which  i«terrttf  tad  tho  regular 


course  of  his  application  for  three  years ;  he  had,  how-    siomie^ 
ever,  already  learned  enough  of  physic  to  know  that  a 
malady  of  this  kind  was  not  to  be  removed  suddenly, 
and  he  prudently  abstained  from  wine  and  other  liquors 
that  were  likely  to  increase  it. 

By  strictly  observing  this  severe  regimen,  which  in 
some  measure  lie  continued  ever  after,  he  was  enabled 
to  prolong  his  life  beyond  the  ordinary  bounds  ;  being 
an  example  of  the  truth  of  bis  own  favourite  maxim, 
that  sobriety,  temperance,  and  moderation,  are  the  best 
and  most  powerful  preservatives  that  nature  has  granted 
to  mankind. 

As  soon  as  lie  recorered  from  this  infirmity,  he  re- 
solved to  perfect  himself  in  the  difierent  branches  of 
physic,  which  was  the  profession  he  had  made  choice  of; 
and  with  this  view  he  repaired  to  London,  where  be 
hoped  to  receive  that  assistance  which  he  could  not  find 
in  his  own  country. 

On  his  ai rival  m  the  metropolis,  he  entered  himself 
as  a  pupil  to  the  great  Stafforth,  nn  excellent  chemist, 
bred  under  the  illustrious  Stahl ;  and  by  bis  instructions 
he  gained  a  perfect  knowledge  of  the  composition  and 
preparation  of  the  different  kinds  of  medicine^f  then  in 
use.  At  the  same  time,  he  studied  botany  at  the  cele- 
brated garden  at  Chelsea,  assiduously  attended  the  pub- 
lic lectures  of  anatomy  and  physic,  and  in  short  neglect- 
ed nothing  that  he  thought  likely  to  prove  servtceabis 
to  him  in  his  future  practice.  His  principal  merit, 
however,  was  his  knowledge  of  natnral  history  ;  and  it 
was  this  part  of  his  character  which  introduced  him 
early  to  the  acquaintance  of  Mr  Boyle  and  Mr  Bay^ 
two  of  the  most  eminent  naturalists  oP  that  age.  Hie 
intimacy  with  these  distinguished  characters  continued 
as  long  a«  they  lived  ;  and  as  he  was  careful  to  com- 
municate to  them  every  object  of  curiosity  that  attract- 
ed his  attention,  the  observations  which  he  occasionally 
made  often  excited  their  admiration  and  obtained  their 
applause. 

After  studying  fonr  years  at  London  with  unremit- 
ting severity,  Mr  Sloane  determined  to  'visit  foreign 
countries  for  farther  improvement.  In  this  view  ho 
set  out  for  France  in  the  company  of  two  other  stu- 
dents, and  having  crossed -to  Dieppe,  proceeded  to  Paris. 
]n  tlie  way  thither  they  were,  elegantly  entertained  by 
t<ie  famous  M.  Lemeiy  the  elder ;  and  in  return  Mr 
•Sloane  presented  that  eminent  chemist  with  a  specimen 
of  four  different  kinds  (^f  phosphorus,  of  which,  upon  the 
credit  of  other  writers,  M.  Lemery  had  treated  in  his 
book  of  chemistry,  though  he  had  never  seen  any^ 
them. 

At  Paris  Mr  Sloane  lived  as  he  had  done  in  London. 
He  attended  the  hospitals,  heard  the  lectures  of  Tourne- 
fort,-De  Vemey,  and  other  eminent  masters  ;  visited 
all  the  literati,  who  received  him  with  particular  marks 
of«steeni,  and  employed  himself  .wholly  in  study. 

From  Paris  Mr  Sloane  went  to  Montpelier;  and, 
being  furnished  with  letters  ol*  recommendation  from 
M.  Tournefort  to  M.  Chirac,  then  chancellor  of  that 
university,  he  found  easy  access,  through  his  means,  to 
all  the 'learned  men  of  the  province,  .particularly  to  M. 
Magnol,'whom  he  always  accompanied  in  his  botaniciri 
excursions  in  the  environs  of  ^batcity,  where  he  beheld 
with  pleasure  and  admiration  the  spontaneous  produe-^ 
t ions  of  nature,  and  learned  tender  hi«  4 nstrnotiona  tQ 
ctass.^heman  a  proper  manner. 

3  £  2  Having 
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TTtMie.         paving  here  found  an  ample  fi«rld  (6r  contemplation, 
"'  which  wns^ntirely  soitrd  to  bis  raslCy  lie  (00k  leave  of 
his  two  compsmlonj,   whom  a  canoaitj  of  a  diticKQi 
kind  led  ioio  laJy. 

After  spendinjir  a  whole  year  in  coUecting  plaata,  lie 
ta-avcHed  tfarougfa  Jjanguedoe  mih  the  same  doMign  | 
nod  pasfing  through  Thoiilouie  and  Bourd«aax»  retMim- 
«rd  to  Farisy  where  he  made  a  btittrt  atay.  About  the 
end  of  tlie  year  1684  itc  6et  oot  for  £B|^laQd,  witli  an 
intentton  of  settling  tbere  as  a  pbyvictaa.  Oii  bis  ar- 
rival in  Londoo,  he  made  it  hi^  firitt  bnaioeM  to  visit  bia 
two  illustrious  friends  Mr  llay  and  Mr  Boyle,  in  order 
to  r^Mnnninicate  to  them  the  discoveries  he  had  made  in 
bis  travels.  The  latter  he  fouml  at  home,  hat  the  for- 
Ofier  liad  retired  to  Essex;  to  tvbich  place  Mr  Sioaoe 
SransroiUci  a  great  vaiiely  of  planta  and  seeds,  which 
jdr  Ray  bas  described  in  bis  History  of  Plants,  and  for 
which  he  nrakes  a  proper  acknowledgement. 

▲bout  the  year  1706  our  author  became  acquainted 
with  the  celebrated  Sydenham }  who  soon  contracted  ao 
warm  an  affection  for  him  tlwt  be  took  him  into  his 
house,  and  recommended  bim  in  the  strongest  manner 
10  Ills  paticnU.  He  bad  aot  been  long  in  London  be- 
fore he  waF  proposed  by  Dr  Martin  Lister  m  a  candi- 
««a(c  to  be  admitted  a  member  of  the  Royal  Society,  on 
the  261b  of  November  1684 ;  and  being  approved,  be 
was  elected  on  the  21st  of  January  Col  lowing. 

in  1685  he  communicated  some  cariosities  to  the  So- 
ciety *,  and  in  July  the  same  year  be  was  a  candidate 
for  the  efiice  of  tbeir  assistant  secretary,  but  without 
success,  as  be  was  obligtd  to  <rive  way  to  the  superior 
interest  of  has  competitor  Dr  Hallcf.  On  the  I2tb  of 
April  1687,  he  was  chosen  a  felUw  of  the  college  of 
physicians  in  London  \  and  the  same  year  his  friem  '^nd 
fellow  traveller  Dr  Tancred  Robinson,  having  mention- 
ed to  the  Society  the  plant  called  the  star  of  the  earthy 
as  a  remedy  newly  discovered  ibr  the  bite  of  a  road  dog, 
Dr  SloHpe  acquainted  them  that  this  virtue  of  the  plaikt 
was  to  be  found  in  a  hook  ca)ie<i  De  Grey^s  Farriery  ; 
and  that  be  knew  a  man  wbo  had  cured  with  it  twenty 
couple  of  dogs.  This  observation  he  made  on  the  13th 
of  July,  and  on  the  12th  of  September  folk>wing  be 
embarked  at  Portsmootli  Ibr  Jamaica  with  the  duke  of 
Albemarle,  who  had  been  appointed  governor  of  that 
island.  The  doctor  attended  his  grace  in  quality  of 
physician,  aad  arrived  at  Jamaica  on  the  iplh  of  De- 
cember following. 

Here  a  new  field  waa  opened  for  fresb  discoverieain 
natural  productions;  but  the  world  would  have  been 
deprived  of  the  fruits  of  them,  had  not  our  author,  by 
incredible  a|»plication,  converted,  as  we  may  say,  bis 
minutes  into  bonis.  Tbe  dnke  of  Albemarle  died  soon 
after  be  landed,  and  the  duchess  determined  to  return 
lo  England  whenever  an  answer  should  be  received  to 
the  letter  she  had  sent  to  court  on  that  melancholy  oc- 
casion. As  Dr  Sloane  could  not  think  of  leaving  her 
grace  in  her  distress,  whilst  tbe  rest  of  lier  retinae  were 
preparing  for  their  departure,  be  improved  it  in  making 
collections  6f  natural  curiosities  \  so  that,  though  his 
whole  stay  at  Jamaica  was  not  above  fifteen  months, 
he  bronght  together  such  a  prodigious  nuaiber  of  plants 
that  on  his  xetimi  to  England,  Mr  Ray  was  astonished 
that  one  man  coald  procure  in  one  island,  and  in  so 
fbort  a  space,  so  vast  a  variety. 

On  bis  arriTal  in  London,  he  ap^ied  hunarlf  to  tho 


practice  of  lii»  profession  -,  and  soon  became  so  easineot,  simsLut, 
that  be  was  chcw»en  pliysician  to  Christ^s  bcuipital  on  the 
]  7tb  Octob^  1694 :  and  Ibis  office  be  h^Id  till  the  year 
1 750,  wlien,  on  acooont  of  bis  great  age  a«d  infimiities, 
he  foiHHl  it  necessary  to  resign.  It  is  somewhat  singular, 
and  redou^  mnch  to  the  dodor^s  honotir,  that  though 
he  receivtd  tiie  emnhimeota  of  liis  office  puoctimUy,  he- 
canse  he  would  not  lay  down  a  |^rec«9dent  vAmh  jiught 
hurt  his  suiDCOMors,  yet  he  constantly  applied  the  monty 
to  the  relief  of  those  who  were  tbe  greatest  ejects  of 
compassion  in  the  hoHpital,  that  it  nsight  never  be  said 
he  enriched  himself  by  giving  bealth  to  tbe  poor.  He 
had  been  elected  secretary  to  tbe  Royal  Society  on  the 
30tb  of  November  1693  \  and  upon  this  occasion  he  re- 
vived tbe  publication  of  tbe  Philosophical  Transactions, 
which  bad  been  omitted  lor  aooie  time,  lie  continued 
to  be  the  tditor  of  ibis  woik  till  the  ^"car  1713  >  and 
the  volumes  which  appeared  daring  that  perjold  are  mo- 
numents  of  bis  induMtry  aad  ingenuity,  nuiny  of  the 
pieces  contained  in  them  being  irritten  by  himself. 

Li  the  meat)  time  he  pnlilislied  Calalogtis  Pieniarvm 
gu(B  in  Imttiki  Jamaica  tipante  pftnxniuni^  &c. ;  stn 
JPfx/droms  JtHstwiig  Naturo/is  pars  firifHQ  \  which  ho 
dedicated  to  the  Royal  Society  and  College  of  Phyai* 
ciaos.  About  the  same  time  lie  formed  the  plan  of  a 
dispensary,  where  tbe  poor  might  be  furnished  at  prime 
cost  with  such  medicines  as  their  several  maladieo 
might  require  \  whidi  he  afterwards  carried  into  exe- 
cution, with  the  assiiitaiice  of  the  president  and  other 
members  of  the  college  of  physicians. 

Our  autlior^s  thirst  for  natural  knowledge  aeeroa  to 
have  been  born  with  him,  so  that  his  cabinet  of  corio- 
siiies  may  be  siiid  to  have  commenced  with  his  being. 
He  was  continually  enriching  and  enlargiog  it )  ami 
the  fame  which,  in  tbe  course  of  a  few  years,  it  bad  no- 
quired,  brought  every  thing  that  was  ctirious  in  art  or 
nature  to  be  firvt  offered  to  him  for  purchase.  These 
acquisition*!,  however,  increased  it  bnt  very  slowly  in 
comparison  of  tbe  augmentation  it  received  in  lyoi 
by  the  death  ol*  William  Courten,  Esq.  a  gentlema^ 
wbo  bad  employed  all  bis  time,  and  the  greater  part  of 
his  fortune,  in  collecting  rarities,  and  wbo  bequeathed 
tbe  whole  to  Dr  Sloane,  on  condition  of  his  paying  oer* 
tain  debts  and  legacies  with  which  he  had  charp<ed  it. 
These  terms  onr  author  accepted,  and  he  exiecntcd  the 
will  of  the  dunor  with  the  most  scrupnlous  exactneso^ 
on  wktoh  Hccoont  some  people  have  said,  thai  he  pnr^ 
chased  Mr  Courten's  curiosities  at  a  dear  rate. 

In  1707  tbe  first  volume  of  Dr  Sloane's  Natural  Hi- 
story oi'  Jamaica  appeared  in  folio,  though  the  pnblica- 
tion  of  the  second  was  delayed  till  1 725.  By  this  very 
nsefnl  as  well  as  magnificent  work,  tbe  materia  medica 
was  enriched  with  a  great  number  of  excellent  drugs 
not  before  known.  In  1 708  the  Doctor  was  elected  a 
foreign  member  of  the  Royal  Academy  of  Sciences  at 
Paris,  in  the  room  of  Mr  Tscbimaos  \  an  honour  so 
much  the  greater,  at  we  were  iben  at  war  with  France, 
and  the  queen^s  express  consent  was  necessary  before  he 
could  accept  it.  la  proportion  as  his  credit  rose  among 
the  Ituiraed,  bis  practice  increased  among  the  people  3i 
rank:  Qaeen  Anno  herself  &equontly  consulted  him^ 
and  in  her  last  illness  was  blooded  by  bim» 

On  llie  advanceasent  of  George  L  to  the  throne, 
that  prince,  on  the  5d  of  April  1716,  created  the  Doc» 
toe  a  baronet,  an  hereditary  title  of  honour  tq  which 
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Slofioe.  noTla^lisli  fibyMcian  bad  before  attuiiied^  and  at  dta 
6anie  time  made  bim  fibysiCHiii  general  to  ibe  amy,  in 
ivhich  station  he  continoeil  till  17^79  wbon  be  Ava8a:|>- 
painted  pbysician  111  ordioaTy  to  Geoi^e  11.  He  at^ 
tended  the  royal  family  till  lii«  death  ^  miad  was  |»arti- 
^olarly  finvoured  iiy  Qneea  Caralioe,  who  placed  the 
frreatest  emifideDoe  in  bts  prescriptions,  in  the  moaa 
time  be  bad  been  anafluropnsly  chosen  one  of  >tbe  elects 
of  the  college  of  physicians  June  i.  17169  and  he  was 
elected  president  of  the  same  body  on  iieptember  30. 
1719,  an  office  which  he  held  for  sixteen  years.  Da* 
riag  diat  period  lie  not  only  gave  the  highest  prools  >of 
bin  zeal  and  assiduity  in  the  dis6faaif(e  of  his  duty,  b«t 
1721  made  a  pveeent  to  tltat  society  >of  lool.  ^  and 


in 


so  far  remitted  a  very  considerable  debt,  wlircb  the  €<n^ 
poratton  owed  him,  a*  to  accept  it  in  such  small  sums  as 
were  lea»t  inoonvenieiH  to  the  stat«  of  their  affairs.  "Str 
Han<)  was  «•  less  liUeral  to  other  iearned  bodies.  He 
had  no  sooner  psrciia<>ed  tlie  manor  of  Chehea,  than  be 
gave  the  company  of  npotbecaries  the  entire  fmhold  of 
their  bataaical  garden  tliere,  upon  oofiditton  only  tkuA 
they  should  present  yearly  to  the  Roy«l  Society  firfty  new 
plants,  till  the  nnmber  should  amomit  to  2003  (a).  He 
gave  besides  several  other  considerable  dimations  ler  the 
improvement  of  this  garden  ^  the  sitnation  of  whiob,  on 
the  banks  of  the  Thames,  and  in  tho  neighbourhood  of 
the  capitsd,  ivas  such  as  to  render  it  a^efnl  in  two  le* 
■pects:  First,  hy  producing  the  most  rare  medidnal 
plants ;  and,  secondly,  by  serving  as  an  excellent  sdroot 
for  young  botanists ,  aa  advantage  which  he  himself 
bad  derived  from  it  in  the  early  part  of  his  It^. 

The  death  of  Sir  Lsaac  NewUm,  which  happened  in 
1727,  made  way  for  ibe  advancement  of  Sir  Hans  to 
tbe  presjflency  of  the  Royal  Society.  He  had  been 
▼ice-president,  and  frequently  sat  in  the  chair  for  that 
great  man  }  and  by  his  loiig  connection  with  this  learn- 
'  ed  body  be  liad  contracted  so  strong  aa  affection  for  it, 
that  he  made  them  a  present  of  an  hundred  guineas, 
eaosed  a  curions  bust  of  King  Charles  II.  its  founder,  to 
be  erected  in  tbe  great  hall  where  it  met,  and,  as  is  said, 
was  very  instrumental  in  procuring  Sir  Godfrey  Copiey*s 
benefaction  of  a  medal  of  the  Taloe  of  five  guineas,  to 
be  annually  given  as  an  honorary  nmrkof  distinction  to 
the  person  who  communicates  the  best  cxperuaents  to 
the  Society.    , 

On  his  being  raised  to  the  chair.  Sir  Hans  laid  aside 
all  thoughts  of  fortlier  promotion,  And  applied  himself 
wholly  to  tbe  faithful  discharge  of  the  duties  of  the  of- 
fices which  he  enjoyed.  In  this  laudable  occupation  lie 
employed  his  time  from  2727  to  1740,  when,  at  tho 
age  of  fourscore,  he,  formed  a  resolution  of  quitting  tho 


service  of  tlie  poblic,  «i)d  «f  living  iir  liimself.  Willi 
ithis  view  he  (resigned  the  presidency  df  the  fioyal  S9^ 
•ciety  much  aigainst  the  iifclRiatfOn  of  that  TcapsctaUe 
hody^  who  chose  l^iarun  Folkea,  £s^  to  succeed  him, 
aftd  iii.a.pttblic  assembly  tbank^  iiim  for  the  great  and 
eminent  services  he  bad  rendered  them.  In  the  moiitli 
cif  January  1741^  be  began  to  remove  bis  libmry,  «nd 
has  cabinet  lof  larities,  firom  his  house  in  Bloomsbury  tn 
that  at  Chelsea  ;  mad  on  Hbe  ladi  of  Match  following, 
having  settled  all  his  affaira,  he  retired  thither  ttimseU^ 
to  enjoy  in  jioaoeful  tranqotllity  ihe  remains  cf  a  well 
spent  life.  He  did  not,  however,  biay  himseH'Jn  that 
sditode  which  excludes  <nseo  from  society.  He  recei- 
ved in  Ghelaea,  as  be  'bad  done  in  Losdnn,  the  mito  ef 
people  of  diatimAamH  of  all  leaimed  foreigners,  and  of 
the  royal  family,  who  sometimes  did  him  the  honoar  to 
wait  en  him  ^  hot,  what  was  stsU  more  to  his  pitttse,  he 
■e<ver  se&sed  admittaaoe  or  advice  to  rich  or  poor  who 
came  to  consult  him  concerning  their  health.  Not  eon* 
tented  with  this  contracted  osethcrd  of  domg  good,  ha 
now,  during  Iris  zetreat,  presented  to  thepobbc  sach  nic- 
ftil  remedies  an  suooess  had  wananted,  during  the  couna 
of  a  loDg  continued  practice.  AoioBg  these  is  the  ef- 
licacious  receipt  far  distempets  in  the  «yes,  and  his  re- 
medy for  tho  bite  of  a  mad  dog. 

DufOig  the  whole  coianm  of  his  itfo,  Sir  Haas  had- 
liTcd  with  so  much  temperance,  oa  hod  presonwd  him 
from  foeliag  tho  iafirmilies  of  old  age }  hot  ia  his  90Ch 
year  he  began  to  eoaiplain  of  pains,  and  to  bo  sensible 
of  an  aniversal  decay.    He  was  often  heard  to  say,  that 
the  apprcmch  ofdeatlt  brought  bo  terrors  along  witii  it  ^. 
that  he  had  long  expected  the  stroke  j  and  that  he  was 
prepared  to  reoeive  it  whenever  the  great  Author  of  his 
being  should  think  lit.     After  a  short  illness  of  tbiee 
days,  he  died  on  the  iith  of  January  1752,  and  was 
interred  on  the  18th  at  Chelsea,  in«the  same  vault  with« 
his  lady^  the  solemnity  being  attended  with  the  great- 
est concourse  of  paopk,  of  all  ranks  and  oonditions,  that 
had  ever  been  seen  before  on  the  like  oooasion. 

Sir  Hans  being  extremely  solicitous  lest  his  cabinet 
of  curiosities,  which  he  had  taken  so  mocfa  pains  to  coU 
lect,, should  be  again  dissipated  at  his  death,  and  being 
at  the  same  time  onwtlliag  that  so  large  a  portion  of'* 
his  fortooe  sboold  be  lost  to  his  children,  he  bequeathed 
it  to-  the  public,  on  conditioa  that  20,oool.  should  be 
made  good  bv  parliament  to  his  faaiily.     This  sum,, 
thooglj  large  ia  nppeatance,  was  scarcely  more  than  the 
intrinsic  value  of  the  gold  and  silver  medals,  the  ores . 
and  precioiM  stones  that  wers  foond  in  it ;  for  in  his 
hnt  will  he  declares,  that  the  first  cost  of  the  whole 
amounted  at  least  to  50,000!.     Besides  his  liiirary,  con- 
sisting 


(a)  This  garden  was  first  established  by  the  company  in  1673  ;  and  having  after  that  period  been  stocked  by 
them  with  a  groat  variety  of  plants,  for  tlie  improvement  of  botany^  Sir  Hans  in  order  to  encourage  so  serviceable 
an  undertaking,  granted  to  the  company  the  inheritance  of  it,  being  part  of  bis  estate  and  manor  of  Chelsea,  on 
condition  that  it  should  be  for  ever  preserved  as  a  physic  garden.  As  a  proof  of  its  being  so  maintained,  be  obliged 
the  company,  in  consideration  of  the  said  grant,  to  present  yearly  to  tbe  Royal  Society,  in  one  of  their  weekly  meet- 
ings, Bhy  specimens  of  plants  that  had  grown  in  the  garden  the  preceding  year,  and  whieli  were  all  to  b^  specifi- 
cally distinct  from  each  other,  until  the  number  of  two  thfMibsnd  sbonld  be  completed.  This  number  was  com^ 
pleted  in  the  year  1 76 1.  In  1733  the  company  erected  a  marblef  statue  of  Sir  Hans,  executed  by  Rysbrac,  which 
is  placed  upon  a  pede'^tel  in  the  centre  of  the  garden,  with  0  Latin  inscription,  expressing  his  donation,  and  thOi^ 
design  and  advantages  of  it. 
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sisting  tff  more  than  50,000  TolomeSi  347 .  of  which 
were  illustrated  with  cuts  finely  engraven  and  coloured 
from  nature,  there  were  3560  roaauscripts,  and  an  infi- 
nite number  of  rare  and  curious  works  of  every  kind. 
The  parliament  accepted  the  legacy,  and  fulfilled  the 
conditions. 

SLOANEA,  a  genus  of  plants  belonging  to  the  class 
of  polyandria,  and  order  of  monogynia  $  and  in  the  na- 
tural system  ranging  under  the  50th  order,  Ameniacuem 
See  Botany  Index. 

SLOE.     See  Pkunus,  BotaiTt  Index* 

SLOOP,  a  small  vessel  furnished  with  one  mast,lhe 
mainsail  of  which  is  attached  to  a  gaff  above,  or  to  the 
mast  on  its  foremost  edge,  and  to  a  long  boom  below, 
by  which  it  is  occasionally  shifted  to  either  quarter.  See 
faip. 

Sloop  of  War^  a  name  given  to  the  smallest  vesseb 
of  war  except  cutters.  They  are  either  rigged  as  ships 
•or  snows. 

SLOT,  in  the  sportsman^s  language,  a  term  used  to 
express  the  mark  of  the  foot  of  a  stag  or  other  animal 
proper  for  the  chace  in  the  clay  or  earth,  by  which 
diey  are  able  to  guess  when  the  animal  passed,  and 
which  way  he  went.  The  slot,  or  treading  of  the 
stag,  is  very  nicely  studied  on  this  occasion  j  if  the 
slot  be  large,  deep  printed  in  the  ground,  and  with 
an  open  cWft,  and,  added  to  these  marks,  there  is  a  large 
space  between  mark  and  mark,  it  is  certain  that  the  stag 
is  an  old  one.  If  there  be  observed  the  slots  or  tread« 
ings  of  two,  the  one  long  and  the  other  round,  and  both 
cf  one  size,  the  long  slot  is  always  that  of  the  larger 
animal.  There  is  -also  Another  way  of  knowing  the  old 
<mes  from  the  young  ones  by  the  treading ;  which  is, 
that  the  hinder  feet  of  the  old  ones  never  reach  to  their 
« fore  feet,  whereas  those  of  the  young  ones  do. 

SLOTH,  See  Bradypus,  Mammalia  Index, 

SLOUGH,  a  dee^  muddy  place.     The  cast  skin  of 

«  snal^e,  the  damp  of  a  coal-pit,  and  the  scar  of  a  wound, 

are  also  called  by  the  same  appellation.    The  slough  of 

•a  wild  boar  is  the  bed,  soil,  or  mire,  wherein  he  wallows, 

*4xr  in  which  he  lies  in  the  day-time. 

SLUCZK,  a  large  and  populous  town  in  Russian  Po- 
'land,  in  Lithuania,  and  formerly  capital  of  a  duchy  of 
*  the  same  name  \  famous  for  three  battles  gained  here 
by  Constantine  duke  of  Ostrog  over  the  Tartars,  in  the 
feign  of  Sigisimund  L  It  is  seated  on  the  river  Sluczk, 
72  miles  south-east  of  Minski,  and  70  south  of  Novo- 
grodcck.     E.  Long.  27.  44.  N.  Lat.  53.  2. 

SLUG.     SeeLiMAX,  Helminthology  Index. 

SLUICE,  a  frame  of  timber,  stone,  or  other  matter, 
serving  to  retain  and  raise  the  water  of  a  river,  &c.and 
on  occasion  to  let  it  pass. 

Such  is  the  sluice  of  a  mill,  which  stops  and  collects 
the  water  of  a  rivulet,  &c.  to  let  it  fall  at  length  in  the 
greater  plenty  upon  the  mill-wheel  ^  such  also  are  those 
used  as  vents  or  drains  to  discharge  water  oQ'  land.  And 
such  are  the  sluices  of  Flanders,  &c.  which  serve  to 
prevent  the  waters  of  the  sea  from  overflowing  the  low- 
er lands. 

Sometimes  there  is  a  kind  of  canal  inclosed  between 
two  gates  or  sluices,  in  artificial  navigations,  to  save  the 
water,  and  render  the  passage  of  boats  equally  easy  and 
safe,  upwards  and  downwaids;  as  in  the  sluices  of  Bri- 
are  in  France,  which  are  a  kind  of  massive  walls  built 
^.parallel  to  each  other,  at  the  distance  of  20  or  24  feet, 


closed  with  strong  gates  at  each  end,  between  which  is 
a  kind  of  canal  or  chamber,  considerably  longer  than 
broad  \  wherein  a  vessel  being  inclosed,  the  water  is  let 
out  at  the  first  gate,  by  which  the  vessel  is  raised  15  or 
16  feet,  and  passed  out  of  this  canal  into  another  much 
higher.  By  sueh  means  a  boat  is  conveyed  out  of  tba 
Loire  into  the  Seine,  though  the  ground  between  them 
rise  above  150.  feet  higher  than  either  of  those  riv- 

Sluices  are  made  different  ways,  according  to  the  uaemi^ 
for  which  they  are  intended:  when  they  serve  for  navi- 
gation, they  are  shut  with  two  gates,  presenting  an 
angle  towards  the  stream }  when  they  are  made  near  tha 
sea,  two  pair  of  gates  are  made,  the  one  to  keep  the 
water  out  and  the  other  in,  as  occasion  requires :  in  this 
case,  the  gates  towards  the  sea  present  an  angle  that 
vray,  and  the  others  the  contrary  way  \  and  the  spaea 
inclosed  by  those  gates  is  called  the  cha$nber.  When 
sluices  are  made  in  the  ditches  of  a  fortress,  to  keep  up 
the  water  in  some  parts  instead  of  gates,  shutters  ava 
roa4e  so  as  to  slide  up  and  down  in  grooves  \  and  when 
Ihey  are  made  to  raise  an  inundation,  they  are  then  shot 
by  means  of  square  timbers  let  down  in  cullises,  so  as  to 
lie  dose  and  firm. 

The  word  sluice  is  formed  of  the  French  etclme^  which 
Menage  derives  from  the  Latin  excluea^  found  in  the 
Salic  law  in  the  same  sense.  But  this  is  to  be  restrained 
to  the  sluices  of  mills,  &c.  for  as  to  those  serving  to  raise 
vessels,  they  were  wholly  unknown  to  the  ancients. 

SLUR,  in  MusiCf  a  mark  like  the  arch  of  a  circle, 
drawn  from  one  note  to  another,  compi*ehending  two 
or  more  notes  in  the  same  or  different  degraes.  If  the 
notes  are  in  different  degrees,  it  signifies  that  they  aia 
all  to  be  sung  to  one  syllable  j  for  wind  instruments, 
that  they  are  to  be  made  in  one  continued  breath ;  and 
for  stringed  instruments,  that  are  struck  with  a  bow,  as 
a  violin,  &c'.  that  they  are  made  with  one  stroke.  If 
the  notes  are  in  the  same  degree,  it  signifies  that  it  is 
all  one  note,  to  he  made  as  long  as  the  whole  notes  so 
connected  ;  and  this  happens  most  frequently  betwixt 
the  last  note  of  one  line  and  the  first  of  the  next ;  which 
is  particularly  called  syncopation. 

SLUYS,  a  town  of  Dutch  Flanders,  opposite  the 
island  of  Cadsand,  with  a  good  harbour,  10  niile'i  north 
of  Bruges,  containing  14,000  inhabitants.  E.  Long. 
3*  25.  N.  Lat.  51.  19. 

SMACK,  a  small  vessel,  commonly  rigged  as  a  skwp 
or  hoy,  used  in  the  coasting  or  fishing  track,  or  as  a  ten- 
der in  the  king^s  service. 

SM ALAND,  or  Calmar,  a  province  in  the  south  of 
Sweden,  which  makes  part  of  Gothland.  It  is  aboni 
112  miles  in  length,  and  62  in  breadth,  and  contains 
about  4200  square  miles.  In  1808  it  contained  66,121 
tunnas  or  about  80,000  acres  of  arable  land,  auJ 
136,296  inhabitants.  Calmar  is  the  capital  town. 

SMALKALD,  a  town  of  Germany,  in  Franconts, 
and  in  the  county  of  Henneberg  \  famous  for  the  con- 
federacy entered  into  by  the  German  Protestants.agaiust 
the  emperor,  commonly  called  the  leagtte  of  SmalkaUL 
The  design  of  it  was  to  defend  their  religion  and  lilR-r- 
ties.  It  is  seated  on  the  river  Werra,  25  miles  soutli- 
west  of  Erford,  and  50  north-west  of  Bamberg.  £. 
Long.  10.  53.  N.  Lat.  50.  49.  It  is  subject  to  tha 
prince  of  Hesse-Cassel. 

SMALLAGE.    See  A?ium,  Botany  Index. 
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^^  ffMALT,  n  kind  of  glass  of  a  dark  blue  colour, 
d        which  when  levigated  appears  of  a  most  beautiful  co« 

eatoo.  lour}  and  if  it  could  be  made  sufficieutlj  fine,  would  be 
'  an  Excellent  soccedaneum  for  ultramarine,  as  not  only 
resisting  all  kinds  of  weather,  but  even  the  most  violent 
firos«  It  is  prepared  by  melting  one  part  of  calcined 
cobalt  with  two  of  flint  powder,  and  one  of  potash. 
At  the  bottoms  of  the  crucibles  in  which  the  smalt  is 
nmnufactured,  we  generally  find  a  regulus  of  a  whitish 
cc4onr  inclined  to  red,  and  extremely  brittle.  This  is 
melted  afresh,  and  when  cold  separates  into  two  parts; 
that  at  the  bottom  is  the  cobaltic  regulus,  which  is 
employed  to  make  more  of  the  smalt  j  the  other  is  bis* 

muth. 

SMARAGDITE,  a  species  of  mineral  belonging  to 
the  magnesian  genus.     See  Mineralogy,  p.  197. 

SMARAGDUS,  an  old  name  for  the  emerald.  See 
Emerald,  Mineralogy,  p.  159.  • 
•  SMEATON,  John,  an  eminent  civil  engineer,  was 
born  the  28th  of  May  1724,  O.  S.  at  Austhorpe,  near 
Leeds,  in  a  house  built  by  his  grandfather,  and  where 
his  family  have  resided  ever  since. 

Tb»  strength  of  his  understanding  and  the  originality 
of  his  genius  apjieared  at  an  early  age  ;  his  playthings> 
were  not  the  playthings  of  children,  but  the  tools  which 
men  employ }  and  he  appeared  to  have  greater  entertain- 
ment in  seeing  the  men  in  the  neighbourhood  work,, 
afid  asking  them  questions,  than  in  an^  thing  else.  One- 
day  he  was  seen  (to  the  distress  of  hic  family)  on  the 
top  of  his  father^s  bam,  fixing  op  something  like  a 
windmill }  another  time,  he  attended  some  men  fixing 
a  pump  at  a  neighbouring  village,  and  observing  them 
cut  off  a  piece  of  bored  pipe,  he  was  so  lucky  as  to  pro- 
cure it,  and  he  actually  made  with  it  a  working  pump 
that  raised  water.  These  anecdotes  refer  to  circumstan- 
ces that  happened  while  he  was  in  petticoats,  and  most 
likely  before  he  attained  his  sixth  year. 

About  his  14th  and  I5tli  year,  he  made  for  himself 
an  engine  for  turning,  and  made  several  presents  to  bis 
friends  of  boxes  in  ivory  or  wood  very  neatly  turned. 
He  forged  his  iron  and  steel,  and  melted  his  metal ;  he 
had  tools  of  every  sort  for  working  in  wood,  ivory,  and 
metals.  He  made  a  lathe,  hy  which  be  cut  a  perpetual 
screw  in  brass,  a  thing  little  known  at  that  day,  which 
was  the  invention  of  Mr  Henry  Hindley  of  York  }  with 
whom  Mr  Smeaton  soon  became  acquainted,  and  they 
spent  many  a  night  at  Mr  Hindley^s  house  till  day-Hght, 
conversing  on  those  subjects* 

Thus  had  Mr  Smeaton,  hy  the  strength  of  his  ge- 
nius and  indefatigable  industry,  acquired,  at  the  age 
of  18,  an  extensive  set  of  tools,  and  the  art  of  work- 
ing  in  most  of  the  mechanical  trades,  without  the  as- 
sistance of  any  master.  A  part  of  every  day  was  ge- 
nerally occupied  in  forming  some  ingenions  piece  of 
mechanism. 

Mr  Smeaton ^s  father  was  an  attorney,  and  desirons 
of  bringing  him  up  to  the  same  profession  ;  Mr  Smea- 
ton therefore  cAmt  up  to  London  in  1742,  and  attend- 
ed the  courts  in  Westminster  ball  j  but  finding  (as  his 
common  expression  was)  (hat  the  law  did  not  suit  the 
bent  of  his  genius,  he  wrote  a  strong  memorial  to  his 
father  on  that  subject ;  whose  good  sense  from  that  mo- 
ment left  Mr  Smeaton  to  pursue  the  bent  of  his  genius 
in  his  own  way. 

In  1 75 1,  he  began  a  course  of  experioKnti  to  tiy  % 


machine  of  bis  invention  to  measnre  a  ship's  lyay  at  sea,.  Smeatonv 
and  also  made  two  voyages  in  company  with  Dr  Knight 
to  try  it,  and  a  compass  of  his  own  invention  and  ma- 
king, which  was  made  magnetical  by  Dr  .Knight's  arti- 
ficial magnets:  the  second  voyage  was  made  in  the  For-- 
tune  sloop  of  war,  commanded  at  that  time  by  Captain. 
Alexander  Campbell. 

In  1753  he  was  elected  member  of  the  Royal  So- 
ciety 'f  the  number  of  papers  published  in  their  Trans- 
actions will  show  the  universality  of  his  genius  and 
knowledge.  In  1 759  he  was  honoured  by  an  unani- 
mous vote  with  their  gold  medal  for  his  paper  inlitled 
"  An  Experimeittal  Inquiry  concerning  the  NaturaL 
Powers  of  Water  and  Wind  to  torn  Mills,  and  other 
Machines  depending  on  a  Circular  Motion.^' 

This  paper,  he  says,  was  the  result  of  experiments 
made  on  working  models  in  the  years  1752  and  17^3, 
but  not  communicated  to  the  Society  till  1759;  before* 
which  time  he  had  an  opportunity  of  putting  the  effect 
of  tliese  experiments- into  real  practice,  in  a  variety  of 
cases,  and  for  various  purposes,  so  as  to  assure  the  So- 
ciety he  had  found  them  to  answer. 

In  December  1755,  the  Eddystone  lighthouse  was. 
burnt  down  :  Mr  Weston,  the  chief  proprietor,  and  {]» 
others,  beii>g  desirous  of  rebuilding  it  in  the  most  sub- 
stantial manner,  inquired  of  the  earl  of  MacclesiiehP 
(then  president  of  the  Royal  Society)  whom  he  thought 
the  most  proper  to- rebuild  it^  his  lordship  recommend- 
ed Mr  Smeaton. 

Mr  Smeaton  undertook,  the  work,  and  completed  it 
in  the  summer  of  1759.  Of  the  preparation  for  this 
extraordinary  work,  of  its  commencement  and  progress,. 
Mr  Smeaton  has  given  an  ample  and  interesting  de- 
scription in  a  splendid  folio  volume  which  was  first  pulK 
lished  in  1791.  Tlie  same  volume  contains  the  history 
of  the  different  buildings  which  have  been  erected  oi». 
the  Eddystone  rock.     See  EDDYSTaNE. 

Though  Mr  Smeaton  completed  the  building  of.  the 
Eddystone  lighthouse  in  1759  (a  work  that  does  him  m>^ 
much  credit)  yet  it  appears  be  did  not  soon  get  into 
full  business  as  a  civil  engineer  j  but  in  1764,  while  in 
Yorkshire,  he  offered  himself  a  candidate  for  one  of 
the  receivers  of  the  Derwentwater  estate,  and  on  the 
3zst  of  December  in  that  year,  he  was  appointed  at  a 
full  board  of  Greenwich  hospital,  in  a  manner  highly 
flattering  to  himself ,  when  two  other  persons  strongly 
recommended  and  powerfully  supported  were  candidates, 
for  the  employment.  In  this  appointment  be  was  very 
happy,  by  tbe  assistanee  and  abilities  of  his  partner  Mr 
Walton  one  of  the  receivers,  who  taking  upon  himself 
tbe  management  and  accounts,  left  Mr  Smeaton  leisure 
and  opportunity  to  exert  his  abilities  on  public  works,  aa 
well  as  to  make  many  improvements  in  tbe  mills  and  in^ 
the  estates  of  Greenwich  hospital.  By  the  year  1775  W 
had  80  much  business  as  a  civil  engineev,  that  he  wished 
to  resign  this  appointment ;  and  woald  have  done  it 
then,  had  not  his  friend  the  late  Mr  Stuart  the  hospi- 
tal surveyor^  and  Mr  Ibbetson  their  secretary,  prevaiU 
ed  upon  him  to  continue  in  the  office  about  two  yeara 
longer. 

Mr  Smeaton  having  now  got  into  full  business  as  a 
civil  engineer,  performed  many  works  of  general  utili- 
ty. He  made  the  river  Calder  navigable  \  a  work  that 
required  great  skill  and  judgment,  owing  to  the  verf 
impetuous  floods  in  that  river :   He  planned  and  at-* 
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ioiraKMi.  tcofcd  tlie  ercpDtion  of  the  great  cMlcil  in  Scotlsnd  f«r 
cooveying  the  irwAe  of  the  coimtry  either  to  the  Atiahx 
tie  or  Gemiaii  oeeen  ^  and  having  bcoiight  it  to  the 


Mr  Aobett,  whom  be  gieatlj  lored  uai  icep«cfed»  he-   Smtaxam 


piece  originally  intended,  he  declined  a  handtone  year- 
]y  salary,  in  oraer  that  he  might  attend. to  the  ttoltipli^ 
city  of  bis  other  hnsineM. 

On  the  opening  of  the  great  arch  at  London  bridge, 
the  excavation  aronnd  aad  mder  the  fterlings  was  so 
eonstdcnible,  that  the  bridge  waa  tbonght  to  be  in  great 
danger  of  falling.  He  was  then  in  Yorhshim,  and  was 
sent  for  by  evpresa,  and  arrived  with  the  utmost  die- 
patch  :  *^  I  think  (says  Mr  Holmes^  the  author  of  hie 
life)  it  was  on  a  Saturday  rooming,  when  theapprehen- 
•ioB  of  the  bridge  falling  was  so  general  that  feW' would 
pass  over  or  nndcr  it.  He  applied  himself  immediately 
to  examine  it,  aad  to  soond  about  the  sterlinge  as  roi- 
notrly  ns  he  could  ^  and  the  comnuttee  being  calied^ 
together,  adopted  his  advice,  which  was  to  repurchase 
the  stones  that  had  been  taken  from  the  middle  pier, 
then  lying  in  Moorfields^  and  to  throw  them  into  the 
river  to  guard  the  sterlingow**  Nothing  shows  the  ap- 
prehensions concerning  the  foiling  of  the  bridge  more 
than  the  alacrity  with  which  this  advice  was  pursued  j 
the  sioneswererepopohased  that  day,  horses  carts,  and 
barges  were  got  ready,  and  they  began  the  work  on 
Sunday  rooming.  Tbns  Mr  Smeiston,  in  all  bnman 
probability,  saved  Londen  bridge  from  falling,  and  se- 
cured it  till  more  effectual  methuds  could,  be  taken. 

The  vast  variety  of  mills  which  Mr  Smeaton-  con- 
«tracted,.  so  greatly  to  the  satisfactie»  and  advantage  of 
the  owners,  will  show  the  great  use  which  he  made  of 
his  experiments  in  1 752  and  1 753 }  for  he  never  trusted 
to  theory  in  any  case  where  he  oonld  have  an  opperta- 
nity  to  investigate  it  by  experiment.  He  built  a  steam 
engine  at  Austhorpe,  aad  made  experiments  thereon, 
purposely  to  ascertain  tlie  po«'er  of  Neweomcii*s  steam- 
engine,  which  he  improved  and  brought  to  a  greater 
degree  of. perfection,  both  in  its  constmction  and  powers, 
than  it  was*  before. 

Mr  Snieatoa  daring  many  years,  of  bis  life  wast  a 
frequent  attendant  onpariiament,  his  opinion  being  con* 
tinually  called  for;  and  liere  his  strength  of  judgment 
and  perspicuity  of  expression  had  its  full  display:  it 
was  his  constant  custom,  when  applied  to,  to  plan-  or 
auppnrt  any  measure,  to  make  htmeelf  fully  acquainted 
with  it,  to  see  its  merits  before  he  would  etigage  in  it : 
by  this  caution,  added  to  tire  clearness  of  hisclescrip'* 
ikm  and  the  integi  ity  of  his  heart,  he  seldom  fan  led  to  ^ 
ol>tain  for>the  bill  which  he  supported- an;  act  of  parlia- 
ment.  No  one  was  heard  with  nwn  attention,  nor  had 
any  one  ever  more  confidence  placed 'in  hfs>  tcstimonyi 
In  the  courts  of  law  he  had  several  compliments  paid- 
himitrom-tbe  bench  by  Lortl  Mansfielt^  and  others,  for' 
the  newi  light  which  he  threw  on  dificuk  ^ubjeetsv 

About  the  year  1785  Mr  Smeaton*s  health  began  to- 
decline^  and  >  he  then  took  4he  resolution  to  endeavsup- 
to>  avoid  all  •  tlie  business-  bo  could^  ^n  that  he  might  < 
haviy  leisure 'topublieh  an-  aeceunt  oi'\m  invontienB  and' 
works,  whiclv  waft' certainly  the^fiest  wt^h  of  bis  heart ; 
for  he  has  oApn  been  heard  to  say,  that  *'  be  tliooght- 
be -coald  net  render  so  nwiclr'servioe'  to  his 'country  as 
by4loingtbat.^^     He^gotonlyhis  accretnt  of  the' F.d>- 
dystonelighthovie  completed^  and- some  prepttrntieiis  to> 
Ins^intended  Treatise  on  IV^IIs }  forhet^oold  not  resist^ 
the  solkitotionsiof  his 'frifnds^Jn-  various'works :  and^ 


ing  chosen  chairman  of  Bamegate  harbour,  prevailed 
upon  him  to  accept  the  plaee  ^  engineer  to  that  har- 
bour ;  aad  to  their  joint  eflbrts  the  public  ischiefly  in- 
debled  for  the  improveoMiits  that  have  been  made  there 
within  these  few  years,  which  fuily  appeara  in  a  repwt 
that  Mr  Smeaton  gave  in  t&  the  board  of  trusteea  in 
iTQi,  which  they  imraediAtely  pnUisbed. 

MrSmeatoB  being  at  Austhorpe,  walking  in  his  gar- 
den on  the.  I  Ah  of  September  1792,  was  struck  with 
the  paky,  and  died  the  28th  of  October.  '*  In  his  ill- 
nets  (sajrs  Mr  Holmes)  I  had  several  letters  from  him^ 
signed  with^  his  name,  hot  written  and  signed  by  aou- 
tber*s  pen  y  the  diction  of  them  showed  that  the  stiengtii 
of  his  mind  had  not  left  him.  In  one  written  the  26th 
of  September,  after  minutely  describiBg  his  health  and 
feelings,  he  says,  *^  in  oonsequenoe  of  the  fetegmng,  I 
conclude  myself  nine* tenths  dead  ^  and  the  greatest  fa- 
vanp  the  Almighty  can  do  roe  (as  I  think),  will  be  to 
complete  the  other  part  ^  but  as  it  is  likely  to  be  a  lin- 
gering illncAs,  it  is  only  in  His  power  to  say  when  that 
is  likely  to  happen.^* 

Mr  Smeaton  had  a  warmth  of  expression  that  might 
appear  to  tliose  who  did  not  know  him  well  to  border 
on  harshness  j  but  those  more  intimately  acquainted  with 
him,  knew  it  arose  from  the  intense  application  of  hie 
mind,  which  was  always  in  the  pursuit  of  trnth,  or  en- 
gaged in  investigating  difficult  subjects.  Hm  would 
sometimes  break  out  hastily,  when  any  thing  was  ftaid 
that  did  not  tally  with  his  ideas  ^  and  he  would  not 
give  up  any  thing  he  argued  for,  till  his  mind  was  coo- 
vinced  by  sound  reasoning. 

In  all  the  social  duties  of  .life  he  was  exemplary^  he 
was  a  most  affectionate  husband,  a  good  father,  m  warm, 
zealoos,  and  sincere  friend,  always  ready  to  assist  those 
whom  he  respected,  and  often  before  it  was  pointed  out 
to  him  in  wimt  way  he  could  serve  them.  He  was  a  lover 
and  encourager  of  merit  wherever  he  found  it ;  and 
many  men  are  in  a  great  measure  indebted  to  his  a»- 
sistsnce  and  advice  for  their  present  situation.  As  a 
companion,  be  was  alwa}*8  entertaining  and  iiHtruc- 
tive;  and  none  could  spend  any  time  in  his  compsay 
without  improvement. 

SMELL  ^  tlnsi  word  has  in  most  languages  two 
meanings,  signifyiopf -  either  that  uensation  of  mind  of 
wliich  we  are  conscieun^  iu  consequence  of  certain  im- 
pressioirs  made  on  the  nostrils,  and  conveyed  to  the 
brain  by  tbe  olfactory  nervea)  or  that  unknown  virtue,  > 
or  quality  in  bodieS|  whichis  the  cause  of  our  sensations 
of  smell. 

SMELLING  is-  tbe  ant  by  whicb  we  perceive 
smells,  or  become  sensifcla  of  the- presence  of  odorous 
boilied.  The  sensiuiene  of  smell,  are  excited  by  certain 
effluvia,  whicli,  iodbeopen  air,  are  always  isatiiti;^/  from 
tbe  surfaces  of  most  bodies,  and  striking  on  the  extre- 
mities o  I  the  Yilfactory  nerves,  give  them  a  prciiliar  sort 
of  impression,  whidr  as  communicated  to  tlie  bi^ia^  llie 
partioloR  irhich  issuefthus  fnnd  bmlice  are  extreme4y  vo«  < 
latile,  and  prodnee  sensation  by  a  dcf^ret*  of  contact, 
whtchy  t bough  insensible,  is. still -moi-PcHWient  titan  if 
it  weee  more  gross  aad '  palpable v  Tt.is  by  a  similar 
Kpecies  of  in seustUe  contact  that  the  (To>  and  ears  are 
affeetrd  by  external  objvcts  ;  ^vhrM,  in  tbe  t  xcttation 
of  tlu-  s^^«»alions  of  touch  and  of  tn^te,  an  actual  and 
senfiliie^conumt  of  the  lobject  with,  the  opgsn  is  neees- 
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sary.  Tlue  organs  of  smening  nre  the  nostras  And  dlfac^ 
tory  nerves  *,  the  miiiate  itimtfications  of  the  latter  be- 
ing dtstrthnted  throoghont  the  whole  concavity  of  tlie 
former.     For  a  description  of  these,  see  Anatowy. 

The  efflovia  from  odorous  bodies  are  constantly  floating 
•boot  in  the  atmosphere,  and  most  of  course  be  drawn  into 
the  nostrils  along  with  the  air  in  inspiration  ;  ^  so  that 
there  is,*'  as  Dr  Rei<l  observes,  ••  a  manifest  appearance 
of  design  in  placing  the  organ  of  smell  in  the  inside  of 
that  canal,  through  whrdi  the  air  is  contrnoaUy  passing 
in  inspiration  and  expiration.*'  It  has  been  amrmed  by 
Boerhaave,  that  the  malter  in  ftnimals,  vegeta;hles,  fos- 
oils,  &c.  which  chiefly  iiffects  the  sense  of  smelling,  is 
that  attenuated  snbstance,  inherent  in  fbeir  oily  parts, 
called  spirits  ;  because,  when  this  is  taken  away  from 
the  most  fragrant  bodies,  i^bat  remains  has  scarcely  any 
smell  at  all  ;  but  this,  he  says,  if  poured  on  the  most 
inodorous  bodies,  gives  them  a  fragi'ancy'*.  We  can- 
not, however,  enter  at  present  upon  this  inquiry. 

The  sen^e  of  smell  has  a  close  alliance  with  that  of 
taste ;  and  ii  seems  prolmble  from  the  proximity  in  the 
•situation  of  their  organs  in  all  animals,  that  both  are 
principally  intended   to  guide  them  in  the  choice  of 
their  food  ;  so  that  from  this  close  connection,  they  are 
better  enabled  to  choose  what  is  good  for  them,  and  to 
reject  what  would  be  injurious.     This  is  the  opinion  of 
Dr  Reid,  as  it  was,  in  a  very  early  period  of  the  history 
of  philosophy,  that  of  Socrates   and   of  Cicero    (a). 
Dr  Keid  also  remarks,  that  the  nense  of  smell  probably 
serves  the  same  purpose  in  the  natural  state  of  man  *,  bnt 
it  is  not  always  a  sure  guide  for  this  purpose.     The  or- 
gans of  smell  differ,  like  those  of  the  other  senses,  ac- 
cording to  the  destination  of  the  animals  to  which  they 
belong  *,  and  we  know,  that  thi?;  sense  is  in  man  niudi 
less  acute,  than  it  is  in  many  other  animals.     We  see, 
that  in  the  choice  of  their  food,  they  are  guided  by  tlie 
senses  of  smell  and  of  taste,  except  when  man  has  brought 
them  into  a  sort  of  unnatural  state  by  domestication. 
And  this  circumstance  renders   it  probable,  that  both 
these  senses  were  intended  to  serve  the  same  purpose  in 
the  natural  state  of  our  species,  although  less  calculated 
ibr  this  end  than  they  were  in  the  brutes,  on  account  of 
the  great  superiority  of  their  smelling  organs.    Besides, 
since  it  is  probable  that  man,  in  the  natural  state,  acts 
more  by  instinct  than  when  civilized  in  society,  so  also  it 
is  reasonable  to  think,  that  he  may  possess  some  of  the  ' 
senses,  (this  of  smell  for  instance),  in  greater  acuteness 
than  we  do.     This  indeed  we  are  assured  to  be  a  fact  5 


for  we  are  tclld  in  the  Histoire  des  Antilles^  that  there  Sm<^1liBfr* 
"are  negroes  who,  by  the  smell  alone, can  distinguish  the 
*fbotsteps  of  a  Frenchman  from  those  of  a  nepro. 

The  sense  of  smell  is  moch  more  obtuse  in  man  than 
>in  some  of  the  lower  animals.  Dogs  we  know  possess  a^ 
power  of  smelling,  of  which  we  can  scarcely  form  a 
conception,  and  which,  it  is  happy  for  us  we  do  not  pos- 
sess (b)  ;  and  birds  of  prey  are  said  to  possess  this  sense 
in  still  greater  acuteness.  But  although  this  be  more 
perfect,  still  the  sense  of  smelling  in  roan,  who  has  other 
means  of  jmlging  of  his  food,  &c.  is  such  as  to  fit  him 
for  deriving  enjoyment  from  a  diversity  of  scents,  parti- 
cularly those  of  flowers  and  perfumes,  to  which  dogs  and 
other  animals  seem  perfectly  insensible.  It  has  been  said, 
we  are  aware,  that  some  animals,  the  elephant  for  in- 
stance, are  capable  of  this  enjoyment  (c)  5  but  of  this 
fact  we  cannot  help  being  very  doubtful. 

There  is  a  very  great  sympathy  between  the  organs 
of  smell  and. of  taste  j  for  any  defect  or  disease  of  one  is 
generally  attended  with  some  corresponding  defect  or 
disease  of  the  other.  There  is  also  a  greater  similarity 
between  the  sensations  of  both  these,  than  between  those 
of  any  other  two  senses  :  and  hence  it  is,  that  we  can 
sometime  tell  the  taste  of  an  object  from  its  smell,  and 
vice  versa.  Hence  also  tlie  reaeon  why  we  apply  the 
same  epithets  to  the  names  of  both  these  classes  of  sensa- 
tions 'y  as  a  sweet  smell  or  taste,  &c. 

It  deserves  also  to  be  remarked,  that  both  these  senses 
seem  subservient  to  the  preservation  of  the  animal  exist- 
ence, rather  than  to  any  other  purpose.  They  accord- 
ingly constitute  an  object  of  the  natural  history  of  man, 
rather  than  of  intellectual  or  of  moral  philosophy.  The 
other  three  senses,  on  the  contrary,  seem  rather  intend- 
ed for  (as  they  certainly  are  essential  to)  our  intellec- 
tual improvement,  and  become,  of  course,  a  proper  ob- 
ject of  investigation  in  the  sciences  of  moral  philosophy, 
or  metaphysics. 

The  advantages  derived  by  man  and  the  other  ani- 
mals from  the  sense  of  smelling  are  not  confined  to  tlie 
assistance  which  it  affords  them  in  the  choice  of  their 
food.  Most  bodies  in  nattti*e,  when  exposed  to  the  open 
air,  are  constantly  sending  forth  emanations  or  effluvia 
of  such  extreme  minuteness  as  to  be  perfectly  invisible. 
These  dtfluse  themselves  through  the  air,  and  however 
noxious  or  salutary,  would  not  be  perceived  without  the 
seojc  of  snYclling,  which  if  not  vitiated  by  unnatural 
habits,  is  not  only  a  faithful  monitor  when  danger  is  at 
band,  but  conveys  to  us  likewise  the   most  exquisite 

pleasures. 


Js* 


(a)  "  Ut  gustus  (says  a  learned  physiologist)  cibi  itineri,  sic  olfactus  ostio  viaromy  quas  aer  subire  debet,  cus- 
tos  praeponitur,  moniturus  ne  quid  noxii,  via  quae  semper  patet,  in  corpus  admittatur.  .Forro,  ut  gustus,  sic  quo- 
que  olfactus  ad  salutarem  cibum  invitat,  ^  noxio  aut  corrupto,  putrido  imprimis  vel  rancido,  deterret.** 

'*  W^hen  thou  seest  the  mouth,  through  which  animals  take  in  whatever  they  desire,  always  placed  near  the 
nose  and  eyes,  thiokest  thou  not,  says  Socrates  to  Aristodemus,  that  this  is  the  work  of  a' providence."  Xeno- 
phon*s  Meroorables,  book  i.  chap.  4. 

(b)  "  The  excessive  eageniess  which  dogs  express  on  smelling  their  game,  seems  to  be  but  little  connected 
with  the  appetite  for  food,  and  wholly  independent  of  any  preconceived  ideas  of  the  objects  of  their  pursuit  being 
fit  for  it.  Hence  several  kinds  of  them  will  not  eat  the  game  which  they  pursue  with  such  wild  impetuosity  ^ 
and  of  which  the  scent  seems  to  animate  ihem  to  a  degree  of  ecstasy  far  beyond  what  the  desire  of  food  can  pro- 
duce.'*    Knight  on  Taste. 

(c)  There  is  an  animal  to  which,  naturalists  say,  perfume  is  so  agreeable  and  so  necessary,  that  nature  has 
provided  it  with  a  little  bag  stored  with  an  exquisite  odour.  '*  On  pretend,  (says  Buffon},  que  la  roangouste 
ouvre  cette  poche,  pour  se  refraichir  lorsqu*  elle  a  t^p  chaud.*' 
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BmMug.  plcttorei.  The  firrngmice  of  %  role,  sod  of  many  other 
flowers,  is  not  only  pleasant,  but  gives  a  refreshing  and 
delightful  stimolns  to  the  whole  system,  whilst  the  odours 
proceeding  from  hemlock,  or  anj  noxious  vegetable,  or 
other  substance,  are  highly  ofiensive  to  onr  nostrils. 
Hence  we  are  naturally  led  to  seek  the  one  class  of  sen- 
sations, and  to  avoid  the  other. 

In  some  species  of  animals  thr  sense  of  smell  seems  to 
be  connected  with  certain  mental  sympathies,  as  those 
of  hearing  and  sight  are  in  all  that  possess  them  in  any 
high  degree :  for  not  only  their  sexual  desires  appear  to 
be  excited  by  means  of  it,  but  other  instinctive  passions, 
which,  according  to  the  usual  system  of  natore,  should 
be  still  more  remote  from  its  influence.  Dogs,  although 
wholly  unacquainted  with  lions,  will  shudder  at  their 
roar ;  and  an  elephant  that  has  never  seen  a  tiger,  will 
in  the  same  manner  show  the  strongest  symptoms  of 
horror  and  affright  at  the  smell  of  it.  **  The  late  Lord 
Clive  (says  an  ingenious  writer),  exhibited  a  combat 
between  two  of  these  animals  at  Calcutta  }  but  the  scent 
of  the  tiger  had  such  an  effect  npon  the  elephant,  that 
nothing  could  either  force  or  allure  him  to  go  along  the 
road,  where  the  cage  in  which  the  tiger  was  inclosed, 
had  passed,  until  a  gallon  of  arrack  was  given  him.  Up- 
on this,  his  horror  suddenly  turning  into  fury,  he  broke 
down  the  paling  to  get  at  his  enemy,  and  killed  him 
without  difficulty." 

If  riding  along  a  road,  near  which  a  dead  horse,  or 
part  of  its  carcass,  happens  to  be  lying,  we  know,  that 
our  horse,  although  he  sees  it  not,  cannot  be  made  to 
pass  the  place  but  with  difficulty.  Where  blood  has 
been  shed,  particularly  that  of  their  own  species,  oxen 
will  assemble,  and  upon  smelling  it,  roar  and  bellow, 
mnd  show  the  most  manifest  signs  of  horror  and  distress. 
And  yet  these  symptoms  could  not  arise  from  any  as- 
sociated notions  of  danger  or  death,  since  they  appear 
such  as  never  had  any  opportunities  of  acquiring 
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them.'  They  must  therefore  be  instinctive,  like  other 
instinctive  antipathies  and  propensities.  But  although 
in  their  mutual  intercourse,  animals  make  much  use  of 
the  sense  of  smell,  still  it  does  not  seem  to  be  further 
concerned  in  exciting  their  sexual  desires,  than  in  indi- 
cating their  object. 

Some  of  those  splenetic  philosophers,  who  are  ready 
npon  all  occasions  to  quarrel  with  the  constitution  of  na- 
ture, have  taken  the  liberty  of  condemning  their  Maker, 
liecause  it  has  pleased  his  unfathomable  wisdom  to  be- 
stow in  some  instances  npon  the  brutes  senAs  and  in- 
stincts more  perfect  than  he  has  given  to  man,  without 
reflecting  that  he  has  given  to  man  an  ample  equivalent ; 
for  it  may  be  asked  with  the  poet, 

**  Is  not  his  reason  all  these  powers  in  one  f 
*'  Is  Heaven  unkind  to  man  and  man  alone  ? 
"  Shall  he  alone,  whom  rational  we  call, 
^*  Be  pleased  with  nothing  if  not  blessed  with  all.*' 

With  respect  to  that  unknown  peculiarity  of  bodies, 
which  is  the  cause  of  our  sensations  of  smell,  the  opinions 
of  philosophers  have  been  very  various.  Until  of  late, 
the  doctrine  of  Descartes  and  Locke  on  this  subject  was 
pretty  generally  received  ^  but,  since  the  publication  of 
Doctor  Reid's  works,  his  opinion,  which  we  deem  the 
roost  correct  and  satisfactory,  has  become  very  popular. 
We  will  endeavour  to  abridge  his  account  of  this  matter. 
For  this  purpose,  let  us  supposes  person,  who  has  grown 
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op  withoot  the  sense  of  smell,  to  be  immediatelj  cadosmJ 
with  the  use  of  this  organ,  and  placed  near  some  iowcn 
of  an  exquisite  savour.  When  he  ezaounes  what  he  feeb 
in  such  a  situation,  he  ean  find  no  leainblance  between 
this  new  sensation,  and  any  thing  with  which  he  is  alrea- 
dy acquainted.     He  finds  himself  unable  to  explain  its 
nature,  and  cannot  ascribe  to  it  figore,  extension,  or  any 
known  property  of  matter.     It  is  a  simple  affection,^  or 
feeling  of  mind,  and,  considered  abstractedly,  can  bavo 
no  necessary  connection  with  the  nerves,  the  nostrils,  or 
effluvia,  or  with  any  thing  material  whatever.     By  tbo 
nature  of  his  constitution  he  is,  however,  led  to  refer  this 
peculiar  sensation  to  the  nostrils,  as  its  organ  >  and  when, 
from  experience,  and  by  means  of  touch,  he  learns  thai 
external  objects  have  the  power  of  exciting  this  sensation, 
he  concludes,  that  there  most  exist  in  bodies  some  n»> 
known  cause  by  which  it  is  excited.  In  the  firit  part  of 
this  process  he  considers  t  he  feeling,  or  sensation,  abstract 
edly.     As  such  it  exists  in  the  mind  only ;  and  cannot 
exbt  there  hot  when  the  mind  is  conscious  of  it.     His 
consciousness  soon  enables  him  to  distingnish  different 
sorts  of  smells,  all  of  them  very  distinct  from  one  another, 
but,  conformably  to  the  nature  of  all  sensation,  extremo- 
ly  simple.    He  concludes,  that  each  of  these  most  havo 
a  distinct  cause  ;  and  finding,  by  experience,  that  this 
cause  is  an  unknown  something  in  bodies,  he  concludes, 
that  it  must  be  a  property  of  matter,  and,  for  want  of 
another,  gives  it  the  name  of  smell.   When  he  removes 
an  odorous  body  from  the  organ,  the  sensation  vanishes : 
when  the  body  is  again  applied,  the  sensation  is  excited : 
and  hence  it  is,  that  he  is  led  naturally  to  connect  the 
sensation  with  this  unknown  peculiarity  of  bodies  by 
which  it  is  produced.  But  since  we  see,  that  the  sensar 
tion  is,  in  a  great  degree,  related  to  other  objects  besides 
its  unknown  cause,  to  the  mind  in  which  it  exists,  for 
instance,  and  to  the  organ  which  is  its  instrument,  il 
may  be  asked  why  it  becomes  associated  in  the  mind  with 
its  cause  only  ?  The  reason  seems  pretty  obvious.     No 
single  sensation  or  class  of  sensations,  is  more  connected 
with  the  mind,  than  any  others  of  which  it  is  susceptible. 
Nor  is  the  connection  subsisting  between  the  organ  and 
any  of  the  sensations  peculiar  to  it  greater  than  that 
which  subsists*  between  it  and  every  other  sensation  of 
which  it  is  the  inlet.     Hence  the  connection  between 
the  smell  of  an  orange  and  the  mind,  or  between  it  and 
the  nostrils,  is  very  general,  and  cannot,  in  the  former 
instance,  distinguish  it  from  any  other  sensation  of  whaU 
ever  kind,  nor,  in  the  latter  from  any  other  particular 
smell.     But  the  connexion  between  this  sensation  and 
the  orange  is  peculiar  and  permanent ;  and  we  accord- 
ingly find  them  always  associated  in  the  mind,  just  as  wo 
associate  the  notion  of  fire  with  the  sensation  of  burn- 
ing.    The  relation  which  a  sensation  of  smell,  or  any 
sensation,  bears  to  tlie  mind,  to  an  organ,  or  to  the  me* 
mory  and  conception  of  itself,  is  common  to  all  sensa^ 
tions.  The  relation  which  any  sensation  bears  to  its  own 
cause,  suppose  of  the  sensation  of  smell  to  a  particular 
virtue  or  quality  of  bodies,  is  common  to  it  with  every 
other  sensation,  when  considered  with  respect  to  its  pe- 
culiar cause.  And  finally,  a  sensation  of  any  kind  bears 
the  same  sort  of  relation  to  the  memory  and  conception 
of  itself,  that  any  other  feeling  or  operation  of  mind  bears 
to  the  conception  and  memory  of  that  particular  feeling 
or  operation. 

Whatever  then  be  the  nature  of  the  minute  particles 
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wllmg.   of  bodies  by  which  our  tensations  of  smell  are  excited,, 
•we  cannot  help  considering  their  unknown  cause  as  a 
virtue  or  quality  of  matter.    Like  all  other  modifica- 
tions of  material  substance,  it  must  be  confessed,  that  this 
can  have  no  resemblance  to  the  sensations  of  mind.  But 
we  are  not  therefore,  to  conclade  with  the  followers  of 
Des  Cartes  and  Locke,  that  this  secondary  quality  is  a 
mere  sensation }  especially  as  we  can  readily  conceive  it 
existing  where  It  is  not  smelled,  or  even  after  supposing 
the  annihilation  of  every  sentient  being  throughout  the 
universe.     The  existence  of  the  sensation  we  know  to  be 
momentary  and  fugitive)  but  in  the  existence  of  its  cause 
we  can,  without  difficulty,  or  inconsistency,  conceive  a 
permanency  independent  of  mind  and  of  its  sensations. 
The  doctrine  we  have  been  illastrating  has  of  late 
been  called  in  question  by  a  sceptical  writer,  who,  it  ap- 
^ars  to  08,  has  upon  this  occasion  been  entirely  deficient 
in  his  accustomed  acuteness.   Dr  Reid's  account  of  this 
sfiair  seems  so  full,  so  clear  and  convincing,  that  we  are 
at  a  loss  to  conceive  how  his  meaning  can  be  misunder- 
stood 'y  and  yet  the  arguments  and  objections  of  the  wri- 
ter to  whom  we  allude,  derive  all  their  plausibility  from 
a  misinterpretation  of  Dr  Reid^s  meaning,  and  from  a 
deviation  from  the  established  use  of  language.     **  An 
eminent  metaphysician  *  (savs  this  author)  has  declared 
that  he  has  not  the  least  diiticulty  in  conceiving  the  air 
perfumed  with  aromatic  odours  in  the  deserts  of  Arabia  ^ 
and  he  has  decided,  that  the  man  who  maintains  smells 
to  exist  only  in  the  mind,  must  be  mad,  or  must  abuse 
language  and  disgrace  philosophy.     There  are  some  au- 
thors, nevertheless,  who  difier  widely  on  this  subject 
from  the  learned  metaphysician.   Is  it  possible  for  a  sen- 
sation to  exist  where  there  is  no  sentient  ?  The  authors 
to  whom  I  allude  think  it  impossible.*'     And  so,  we 
may  tell  this  learned  author,  does  Dr  Reid,  if  he  will 
talce  his  word  for  it.     Of  the  sensation  of  smell  he  re- 
marks :  **  It  is  indeed  impossible,  that  it  can  be  in  any 
body  :  it  is  a  sensation  'j  and  a  sensation  can  be  in  a  sen- 
reuTt !».  tient  thing  only  i.**     Again,  **  I  can  think  of  the  smell 
*3^  ^°*    of  a  rose  when  I  do  not  smell  it }  and  it  is  possible  that 
*   when  I  think  of  it  there  is  no  rose  any  where  existing  j 
but,  when  1  smell  it,  I  am  necessarily  determined  to  be- 
lieve that  the  sensation  really  exists.     This  is  common 
to  all  sensations,  that,  as  they  cannot  exist  but  in  being 
perceived^  so  they  cannot  be  perceived  but  they  must 
hid,  eL  exist  {•**     But  continoes  this  acute  metaphysician,  **  a 
"^^  ^    smell  is  nothing  else  than  a  sensation.     It  is  a  fueling, 
which  may  be  agreeable  or  disagreeable  ^  which  may,  as 
some  think,  be  excited  by  various  combinations  of  ele- 
ments \  but  which,  since  it  is  a  feeling,  cannot  be  those  . 
elements  which  are  said  to  cause  it,  and  cannot  exist 
where  there  is  no  creature  to  perceive  it.     What  is  to 
be  understood,  in  philosophical  strictness,  by  the  per- 
fumes of  the  desert  P  We  can  excuse  the  poet  when  be 
'**^    makes  the  ocean  smile  *,  the  winds  dance  +,  and  the 
y^^L.  flowers  respire  t  y  or  even  were  he  to  perfume  the  de- 
sert.    But  the  philosopher  is  no  such  magician,  and  had 
better  not  wander  through  the  regions  of  fancy  in  search 
of  sensations  where  there  is  no  sentient.^*   And  is  it  then 
true  that  the  word  smell  means  only  a  sensation  ?  A  sen- 
sation is  no  more  than  an  e fleet ;  it  is  a  transient  modifi- 
cation of  the  mind,  which  the  mind  itself  can  never  pro- 
duce.    It  must  then  have  some  cause  which  is  external 
to  the  mind.     Now,  it  is  to  this  cause,  and  not  to  the 
aensatiQ(».,.  that  the  name  snuU  is  ai03t  frequently  applied 


in  all  languages;  and  it  is  this  cause  which  Dr  Reid  sop-  Smelling. 
poses  capable  of  existing  in  the  deserts  of  Arabia,  where  '       >i       ' 
there  is  no  sentient  being  to  perceive  it.  But  let  us  hear 
himself:   *' We  have  considered  smell  as  signifying  a 
sensation,  feeling,  or  impression  upon  the  mind  \  and  in 
this  sense  it  can  only  be  in  a  mind  or  sentient  being: 
but  it  is  evident  that  mankind  give  the  name  of  smell 
much  more  frequently  to  something  which  they  con- 
ceive to  be  external,  and  to  be  a  quality  of  body  \  tliej 
understand  by  it  something  which  does  not  at  ail  infer  a 
mind,  and  have  not  the  least  difficulty  in  conceiving  tlie 
air  perfumed  with  aromatic  odours  in  the  deserts  of 
Arabia,  of  some  uninhabited  island  where  the  human 
foot  never  trod  *."     "  The  faculty  of  smelling  is  some- *  ^''5J''*n^» 
thing  very  different  from  the  actual  sensation  of  smell- ^^g  "* 
ing  \  for  the  faculty  may  remain  when  we  have  no  sen- 
sation.    And  the  mind  is  no  less  different  from  the  fa^ 
culty,  for  it  continues  the  same  individual  being  when 
the  faculty  is  lost.     What  is  smell  in  the  rose  ?  It  is  a 
quality  or  virtue  of  the  rose,  or  of  something  proceeding 
from  it,  which  we  perceive  by  the  sense  of  smelling ; 
and  this  is  all  we  know  of  the  matter.     But  what  is 
smelling  ?  It  is  an  act  of  the  mind,  but  is  never  imagined 
to  be  a  quality  of  the  mind.     Again,  the  sensation  of 
smelling  is  conceived  to  infer  necessarily  a  mind  or  sen- 
tient being ;  but  smell  in  the  rose  infers  no  such  thing. 
We  say,  this  body  smells  sweet  and  that  stinks  ;  but  we 
do  not  say,  this  mind  smells  sweet  and  that  stinks  \  there- 
fore, smell  in  the  rose,  and  the  sensation  which  it  causes', 
are  not  conceived,  even  by  the  vulgar,  to  be  things  of 
the  same  kind,  although  they  have  the  same  name  +."   t  ^^*  "^ 

There  are  some  other  remarks  on  Dr  Reid^s  opinion 
in  the  work  upon  which  we  have  been  commenting, 
which  we  shall  pass  by  *,  we  may,  however,  notice  the 
author^s  concluding  argument :  after  mentioning  some 
examples,  he  observes,  *'  Now  in  these  instances  we  see 
men  and  animals  that  must  have  perception  of  smeli,  if 
I  may  be  permitted  to  say  so,  altogether  different  from 
each  other.  Is  not  smell  sensation  when  the  spaniel  finds 
sport  in  the  field  for  his  master  \  when  the  shark  pur- 
sues through  the  ocean  its  expected  victim  ^  and  when 
the  camel  conducts  the  thirsty  wanderer  to  a  fountain  of 
fresh  water  across  the  burning  sands  of  the  Arabian  de- 
sert ?   If  no  animal  had  the  sensation  of  smell,  there 
would  be  no  odour  j  for  aroma  and  oils  may  be  thought 
to  be  material  compositions,  but  are  neither  agreeable 
nor  disagreeable  feelings."  If  men  and  animals  differ  in 
their  perceptions  of  smell,  (and  no  doubt,  difference  of 
organization  will  cause  them  to  do  so^  the  conclusion 
should  not  be,  we  think,  that  smell  is  merely  sensation, 
but  that  there  is  actually  something  external  which  is 
the  cause  of  their  sensations,  and  about  which  they  differ. 
A  rose  put  to  the  nostrils  of  a  man  and  then  to  those  of 
a  dog,  may  excite  very  different  sensations  j  but  we  can- 
not think  Chat  the  peculiarity  of  the  rose,  which  excites 
tbose  different  sensations,  varies  by  thus  changing  the 
position  of  the  rose.     If  at  table  one  person  mistakes 
mutton  for  beef,  and  another  thinks  that  it  is  venison, 
(he  conclusion  may  be,  that  it  is  neither  venison  nor 
b^ef^  but  no  man  m  his  senses  can  conclude  that  there 
is  no  meat  at  the  table.     But,  *'  is  not  smell  sensation 
when  the  spaniel  finds  sport  for  his  master  in  the  field  ?" 
There  is  sensation  no  doubt  'y  but  we  may.be  permitted 
to  ask,  what  would  become  of  the  spaniePs  sensation  of 
smell  and  of  his  master^s  sport,  were  there  no  game  in 
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SiDeItiji|{.  the  field  ?  TVbat  of  the  sliark^s  sensation  of  smell  and 
'  V  '  par^uity  were  there  no  victim  in  the  ocean  ?  and  what 
of  the  camel  and  the  thiretj  wanderer,  were  there  no 
fountain  of  fresh  water  in  the  Arabian  desei  ts  ?  "  The 
smell  of  a  rote  signifies  two  things,  sajra  Dr  Reid ;  Firgty 
A  St  nsation  which  can  have  no  existence  but  when  it  is 
perceived,  and  can  only  be  in  a  sentient  being  or  mind. 
Secondly y  It  hignifies  some  power,  quality,  or  virtue,  in 
the  rose,  or  in  effluvia  proceeding  from  it,  which  hath 
a  permanent  existence  independent  of  the  mind  j  and 
whicl),  by  the  constitution  of  nature,  produces  the  sen- 
sation in  us.  By  the  original  constitution  of  our  nature 
we  arc  both  led  to  believe  that  there  is  a  p(*rmaneat 
can»e  of  the  sensation,  and  prompted  to  seek  after  it ; 
and  ex{>erience  determines  us  to  place  it  in  the  rose. 
The  nanies  of  all  smells,  tastes,  soonds,  as  well  as  beat 
and  cold,  hnve  a  like  ambiguity  in  all  languages  9  but  it 
deserves  our  attention,  that  these  names  are  but  rarely, 
In  common  language,  used  to  signify  the  sensations^  for 
the  most  part,  ihey  signify  the  external  qualities  which 
•  Tnquin/f  are  indicated  by  the  sensations*.  We  have  lieen  induced 
cha^  iL  ||J^g  iq  di'<cuss  this  topic  at  some  length,  because  we  re- 
gretted to  see  Dr  Ueid^s  opinion  and  reasoning  misre- 
presented ;  and  we  shall  now  conclude,  aot  as  this  mo- 
dern Berkleian  does,  **  that,  if  no  animal  had  the  sen- 
Fation  of  smell,  there  would  be  no  odour  ;^*  but,  if  that 
thrre  were  no  odour  or  external  cause  of  smell,  no  ani- 
mal would  have  this  sensation* 

The  sense  of  smell  becomes  sometimes  too  acute, 
either  in  consequence  of  some  defect  or  disease  of  the 
organ,  or  from  too  great  a  sensibility  of  the  whole  ner- 
vous system,  such  as  we  sometimes  observe  in  fevers,  10 
phrenitis,  and  in  hysterical  diseases.  It  is  however  more 
frequently  blunted  in  consequence  of  affections  of  the 
lirain  and  nerves,  arising  from  blows  on  the  head,  or 
from  internal  causes }  or  this  may  happen  bn  account  of 
too  great  a  dryness  of  the  organ,  owing  to  a  suppression 
of  the  accustomed  humours,  or  to  their  being  conveyed 
off  by  some  other  channel :  or  it  may  arise  from  too 
great  a  quantity  of  tears  and  of  mucus  choking  up  the 
nostrils.  ^Ve  have  instances  of  both  in  cases  of  common 
cold,  in  which,  at  the  beginning  of  the  disease,  the  nos- 
trils are  dry,  but  as  it  advances,  begin  to  discbarge  a 
great  deal  of  humour,  or  become  obstructed  by  a  thick 
mucus.  Whatever  hinders  the  free  entrance  of  the  air 
into  the  nostrils  or  its  passage  through  them,  must  also 
injure  the  sense  of  smell.  It  is  also  sometimes  so  de- 
praved as  to  perceive  smells  when  there  is  no  odorous 
body  present,  or  to  perceive  smells  different  from  those 
that  are  really  present.  Some  of  the  particles  of  the 
odorou"-:  effluvia,  after  having  remained  for  some  time  in 
the  caverns  of  the  nostrils,  issuing  forth  again  and  affect- 
ing the  organ,  will  sometimes  cause  this  species  of  false 
perception,  even  in  the  most  healthy  persons. 

The  sense  of  smelling  may  be  diminished  or  destroy- 
ed by  diseases  ^  as  by  the  moisture,  dryness',  inflamma- 
tion, or  suppuration  of  the  olfactory  membrane,  the  com- 
prehsion  of  the  nerves  which  supply  it,  or  some  fault  in 
the  brain  itself  ut  their  origin.  A  defect,  or  too  great 
a  degree  of  solidity  of  the  small  spongy  bones  of  the  up- 
per jaw,  the  caverns  of  the  forehead,  &c.  may  likewise 
impair  this  sense  ^  and  it  may  be  also  injured  by  a  col- 
lection of  fetid  matter  in  these  caverns,  which  is  conti- 
nually exh.ilitig  from  them,  and  also  by  immoderate  use 
of  snuff.    When  the  nose  abounds  with  moisture,  after 
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gentle  evacuations,  svch  things  as  tend  to  take  off  irri-  Sniellia^ 
tation  and  coagulate  tfie  thin  sharp  semm  may  be  ap-  f) 
plied  )  as  the  oil  of  anise  mixed  with  fine  flour,  cam-  Souik 
phor  dissolved  in  oil  of  almonds,  &c.  the  vaponrs  of  am- 
ber, frankincense,  gum-mastic,  and  benjamin,  may  Irke- 
wise  be  received  into  the  nose  and  mouth.  For  moist- 
ening the  mucus  when  it  is  too  dry,  some  recommend 
snuff  made  of  the  leaves  of  marjoram,  mixed  with  oil  of 
amber,  marjoram,  and  aniseed ;  or  a  sternutatory  of  cal- 
cined white  vitriol,  twelve  grains  of  which  may  be  mix- 
ed with  two  ounces  of  marjoram  water  and  filtrated. 
Tlie  steam  of  vinegar  npon  hot  iron,  and  received  up 
the  nostrils,  is  also  of  use  for  softening  the  mucus,  re<« 
moving  obstructions,  &c.  If  there  be  an  ulcer  in  the 
no.'te,  it  ought  to  be  dressed  with  some  emollient  oint- 
ment, to  which,  if  the  pain  be  very  great,  a  little  lau- 
danum may  be  added.  If  it  be  a  venereal  nicer,  1 2 
grains  of  corrosive  sublimate  may  be  dissolved  in  a  pint 
and  a  half  of  brandy,  a  table  spoonful  of  which  may  be 
taken  twice  a- day.  The  ulcer  ought  likewise  to  be 
washed  with  it,  and  the  fnraes  of  cinnabar  may  be  re- 
ceived up  the  nostrils. 

If  there  be  reason  to  suspect  that  the  nerves  which  sup- 
ply the  organs  of  smelling  are  inert,  or  want  stimulating, 
volatile  salts,  or  strong  snuffs,  and  other  things  which  oc- 
casion sneezing,  may  be  applied  to  the  nose  ;  the  fore- 
head may  likewise  be  anointed  with  balsam  of  Peru,  to 
which  may  be  added  a  little  oil  of  amber* 

SMELT.     See  Salmo,  Ichthyology  Index, 

SMELTING,  in  Metallurgy^  the  fusion  or  melting 
of  the  ores  of  metals,  in  order  to  separate  the  metalline 
part  from  the  earthy,  stony,  and  other  parts.  See  OsESf 
Reduction  of. 

SMEW.    See  Mergus,  Ornithology  Indct. 

SMI  LAX;  Rough  Bindweed,  a  genus  of  plants 
belonging  to  the  class  of  dioccia  and  order  of  Aexandria; 
and  in  the  natural  system  ranging  under  the  nth  or- 
der, Sarmentaceee.  See  Botany  and  Mat£RIA  Me- 
Die  A  Index. 

SMITH,  Sir  Thomas,  was  bom  at  Walden  in  Es- 
sex in  1 51 2.  At  14  he  was  sent  to  Qucen^s  colle^ 
Cambridge,  where  he  distinguished  himself  so  much, 
that  he  was  made  Henry  VIII.^s  scholar,  together  with 
John  Cheke.  He  was  chosen  a  fellow  of  his  col- 
lege in  1 53 1,  snd  appointed  two  years  after  to  read 
the  public  Greek  lecture.  The  common  mode  of  read- 
ing Greek  at  that  time  was  very  faulty  \  the  same  sound 
being  given  to  the  letters  and  diphthongs,  1,  n,  9,  «,  m,  vu 
Mr  Smith  and  Mr  Cheke  had  been  for  some  time  sensible 
that  this  pronunciation  was  wrong :  and  after  a  good 
deal  of  consultation  and  research,  they  agreed  to  intro- 
duce that  mode  of  reading  which  prevails  at  present. 
Mr  Smith  was  lecturing  on  Aristotle  de  Repuhiica  in 
Greek.  At  first  he  dropped  a  word  or  two  at  inter* 
vals  in  the  new  pronunciation,  and  sometimes  he  would 
stop  as  if  he  had  committed  a  mistake,  and  correct  him- 
self. No  notice  was  taken  of  this  for  two  or  three 
days;  but  as  he  repeated  more  frequently,  his  audience 
began  to  wonder  at  the  unusual  sounds,  and  at  lastsom^ 
of  his  friends  mentioned  to  him  what  they  had  remark- 
ed. He  owned  that  something  was  in  agitation,  but 
that  it  was  not  yet  sufficiently  digested  to  i)e  made  pub- 
lic. They  entreated  him  earne>*tly  to  discover  his  pro- 
ject: he  did  so;  and  in  a  short  time  great  numbers  re- 
sorted to  him  for  information.    The  new  proDunciation 
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Soittli.     ^^  aJopteil  wUU  entbusiasm,  and  soon  became  .univer- 
■  sal  at  Cambridge.     It  was  afterwards  opposed  liy  Bi- 
shop Gardiner  the  chancelior  j  hut  its  superiority  to 
the  old  luode  was  so  visibLoi  tlui^  ia  a  few  years  it 
spread  over  all  England. 

In  IS39  be  travelled  into  foreign  countries  and  stu- 
died for  some  time  in  the  luaiverbitifla  of  France  and  Ita- 
ly. Oa  bia  return  he  was  qiade  regius  processor  of  ci- 
vil law  at  Cambrid|Te.  About  this  time  be  published  a 
treatise  on  the  mode  of  pronoHnciog  English.  He  was 
useful  likewise  in  promoting  tlie  reformation.  Having 
gone  into  the  family  of  the  duke  of  Somerset,  the  pro- 
tector d»riog  llie  Qiinority  of  Edward  VI.  he  was  em- 
'  ployed  by  that  nobleman  in  public  affairs  }  and  in  1348 
was  made  secretary  of  state,  and  received  the  honour  of 
knighthood.  "W  bik  that  nobleman  continued  iu  office, 
lie  was  sent  ambawador,  fiost  to  Brussels  and  afterwards 
to  France. 

Upon  Mary^s  accession  be  lost  all  bis  places,  but  was 
fortunate  enough  to  preserve  the  friendship  of  Gardiner 
and  Bonner.  He  was  exempted  from  persecution,  and 
vrta  allowed,  probably  by  tii^ir  influence,  a  pension  of 
loo).  Dnring  Elizabeth's  reign  he  was  employed  in 
public  affairs,  and  was  sent  three  times  by  that  prin- 
cess aa  her  ambassador  to  France.  He  died  in  1577* 
His  abilities  were  excellent,  and  bis  attainments  un- 
commonly great :  He  was  a  pbilosopher,  a  pliysician,  & 
chemist,  matbematioian,  linguist,  historian,  and  archi- 
tect. He  wrote,  x.  A  treatise  ealled  the  English  Com* 
fkonweaUh,  a.  A  letter  De  Recta  et  Erwndala  LiH' 
fua  Gracie  pronunciatione,  3,  De  Moribus  Turcth 
rum,    4.  De  Druidum  Maribiu. 

Smith,  Edmund^  an  English  poet,  the  only  son  of 
Mr  Neale  an  eminent  merchant,  by  a  daughter  of  Ba- 
ron Lechmere,  was  born  in  1668.    By  bis  father's  death 
lie  was  left  yonng  to  the  care  of  Mr  Smith,  who  bad 
married  bis  father's  sister,  and  who  treated  him  with  so 
much  tenderness,  that  at  the  death  of  his  generous  guar- 
dian he  assumed  his  name.   His  writings  are  not  many^ 
and  those  are  scattered  about  in  miscellanies  and  colleo- 
tions  :  his  celebrated  tragedy  of  Phsedra  and  Hippolitua 
was  acted  in  1707  \  and  being  introduced  at  a  time 
when  the  Italian  opera, so  much  engrossed  the  polite 
world,  gave  Mr  Addison,  who  wrote  tbe  prologue,  aa 
opportunity  to  rally  the  vitiated  taste  of  the  public. 
However,  notwithstanding  the  esteem  it  has  always 
been  held  in,  it  is  perhaps  rather  to  be  considered  as  a 
fine  poem  than  as  a  good  play.     This  tragedy,  with  a 
Poem  to  the, memory  of  Mr  John  Philips,  three  or  four 
Odes,  with  a  Latin  oration  spoken  at  Oxford  in  hu^ 
fiem  ThfmuB  .Bodlegt\  were  published  as  his  works  by 
liis  friend  Mr  Oldiswortb.     Mr  Smith  died  in  1 7 10, 
annk  into  indolence  and  interoperanee  by  poveity  and 
disappointments :  the  bard  finte  of  many  a  man  of  go- 
nitis. 

Smith,  Jokn^  an  excellent  me%zotinter,  flourished 
about  1700;  but  neither  the  time  of  his  birth  nor 
death  is  accurately  known.  lie  united  softness  with 
strength,  and  finished  with  freedom.  He  served  his 
time  with  one  Tillet  a  painter  in  Moorfields  j  and  as 
soon  as  he  became  his  own  master,  learned  from  Becket 
the  secret  of  mezzotinto,  and  being  farther  instructed 
by  Van  der  Vaart,  was  taken  to  work  in  Sir  Godfrey 
Kne Iter's  house  \  and  as  he  was  to  be  the  publisher  of 
that  master's  works,  doubtless  received  cousiderf^ble  hints 
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from  him,  which  he  amply  repaid.     '*  To  posterity  per-     Smitb. 
baps  his  prints  (says  Mr  Walpole)  will  carry  an  idea  of '—^'v-'T^ 
something  burlesque^  perukes  of  an  enormous  length  ^''''^®'" 
flowing  over  suits  of  ^imour,  compose  wonderful  habit;?.  ^^^,^?J!^ 
It  is  equally  strange  that   iasliion  could  introduce  the  ^.^.r*! 
one,  and  establish  the  practice  pf  representing  the  other 
when  it  was  out  of  fushlpn.     Smith  excelled  in  exhibit 
ting  both,  as  he  found  them  in  the  portraits  of  Knel- 
ler,  who  was  less  happy  in  what  he  substituted  to  ar- 
In  the  Kit-cat  club  he  has  poured  full  bottoms 
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chiefly  over  Dig^)t-gowns.  If  those  streams  of  hair  were 
incommode  in  a  battle,  I  know  nothiiig  (he  adds)  they 
were  adapted  to  that  can  be  done  in  a  night-gown. 
Smith  composed  two  large  volumes,  with  proofs  of  his 
own  plates,  for  which  he  asked  50I.  His  finest  works 
are  Duke  Schomberg  on  horseback  5  that  duke's  son 
and  successor  Maynbard  ;  the  earls  of  Pembroke,  Dor- 
set, and  Albemarle  \  three  plates  with  two  Bgures  in 
each,  of  youug  persons  or  children,  in  which  he  shone: 
William  Cowper)  Gibbons  and  his  wife  ^  Queen  Anne; 
the  duke  of  Gloucester,  a  whole  length,  with  a  flower- 
pot \  a  very  curious  one  of  Queen  Mary,  in  a  high  head, 
fan,  and  gloves  \  tne  earl  of  Godolphin  ;  the  duchess  of 
Ormond,  a  whole  length,  with  a  black  -,  Sir  George 
Biooke,  &c.  There  ia  a  print  by  him  of  James  fl.  with 
an  ancbor,  but  no  inscription ;  which  not  being  finished 
when  the  king  weat  away*  is  so  scarce  that  it  is  some- 
times sold  for  above  a  guinea.  Smith  also  performed 
many  historic  pieces ;  as  tbe  loves  of  the  gods,  from 
Titian,  at  Blenheim^  in  ten  plates;  Venus  standing  in  a 
abell,  from  a  picture  by  Corregio,  and  many  more,  of 
which  perhaps  the  most  delicate  is  the  holy  family  with 
angels,  after  Carlo  Maratti." 

Smith,  Dr  Adam^   the  celebrated  author  of  i\ie  PtUUmpU' 
Inquiry  into  the  Nature  and  Causes  of  the  Wealth  of  <^<i^  Trana^ 
Nations,  was  the  only  son  of  Adam  Smith  comptroller  ?5''*^*®/ 
of  tbe  customs  at  Kirkaldy,  and  of  Margaret  ^^^g\^s^c^^% 
daughter  of  Mr  Douglas  of  Strathenry.     He  was  born  Edinbm^h, 
at  Kirkaldy  on'the  5th  June  1723,  a  few  months  after  vol.  iiL 
tbe  death  of  his  father.     His  constitution  during  his 
infancy  was  infirm  and  sickly,  and  required  all  the  care 
of  bi«  surviving  parent.     When  only  three  years  old  he 
vras  carried  by  bis  mother  to  Strathenry  on  a  visit  to 
his  uncle  Mr  Douglas  \  and  happening  one  day  to  be 
amusing  himself  alone  at  the  door  of  the  house,  he  was 
stolen  by  a  party  of  those  vagrants  who  in  Scotland  are 
called  tinkers*  Luckily  he  was  missed  immediately,  and 
the  vagrants  pursued  and  overtaken  in  Leslie  wood  > 
and  thus  Dr  Smith  was  preserved  to  extend  the  bounds 
of  science,  and  reform  tbe  commercial  policy  of  Eu- 
rope. 

He  received  the  rudiipepts  of  his  education  in  the 
school  of  Kirkaldy  under  David  Miller,  a  teacher  of 
considerable  eminence,  and  whose  name  deserves  to  be 
recorded  on  account  of  the  great  number  of  eminent 
men  which  that  seminary  produced  while  under  his  di* 
rection.  Dr  Smith,  even  while  at  school,  attracted  no- 
tice by  his  passionate  attachment  to  hooks,  and  by  tbe 
extraordinary  po\Ters  of  bis  memory  \  while  his  friend- 
ly and  generous  disposition  gained  and  secured  the  af- 
fection of  his  schoolfellows.  Even  then  be  was  remark- 
able for  tho«e  habits  which  reniaintd  with  him  through 
life,  of  speaking  to  himself  wlien  alone  and  of  absence 
in  company.  He  was  sent  in  1737  to  the  university  of 
Glasgow^  where  be  remahied  till  1740,  when  he  went 
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Saiih.  Jkxi  Baliol  college  Ozfon!,  as  an  exblbitioner  on  SnelPs 
foundation.     His  favourite  pursuits  while  at  the  uni« 
versity  were  mathematics  and  natural  philosophy.    Af- 
'  ter  bis  removal  to  England  Jie  frequently  employed  bim- 
'  self  in  translating,  partkulaj*ly  from  the  French,  with  a 
•  view  to  the  improvement  of  his  own  style :  a  practice 
-f  which  he  often  recommended  to  all  who  wished  to  cul- 
tivate the  art  of  composition.    It  was  probl&bly  then  al* 
so  that  he  applied*  himself  with  the  greatest  care  to  the 
study  of  languages,  of  which,  both  ancient  and  modem. 
Ills  knowledge  was  uncommonly  extensive  add  accu- 
.  rate. 

After  seven  years  residence  at  Oxford  he  returned  to 
^Kirkaldy,  and  lived  two  years  with  bis  mother  without 
amy  fixed  plan  for  bis  future  life.  He  bad  been  design- 
ed for  the  church  of  England  ;  but  disliking  the  eccle- 
siastical profession,  he  resolved  to  abandon  it  altogether, 
and  to  limit  his  ambition  to  the  prospect  of  obtaining 
some  of  those  preferments  to  ^bich. literary  attainroenti 
lead  in  Scotland.    In  1748  be  fixed  his  residence  in  E- 
dinburgh,  and  for  three  years  read  a  coarse  of  lectures 
.on  rhetoric  and  belles  lettres.  under  ihe  patronage  of 
Lord  Kames.  '  In  1751  he  was  elected  professor  of  lo- 
gic in  the  university  of  Cilasgow,  and  the  year  follow- 
'ing  was  ^removed  to  the  professorship  of  moral  phi- 
fosophy,  vacant  by  the' death  of  Mr  Thomas  Craigie, 
.  the  immediate  successor  of  Dr  Hutcbeson.  '  In  this  si- 
'  tuation  he  remained  13  years,  a  period  he  used  freqoent- 
Iv  to  look  back  taas  the  most  osefnl  part  of  his  lifie. 
.  His  lectures  on  moral  philosophy  were'divided  into  four 
parts:  llie  first  contained  natural  theology j  in  whi<4i 
he  considered  the  proofs  ,of  the  being  and  attributes  of 
'  God,  and  those  t^nitba  on  which  religion  is  founded : 
the  second  comprehended  ethics,  strictly  so  called,  and 
.  consisted  chiefly  of  those  doctrines  ^hich  he  afterwards 
.  published  in  his  theory  tf  moral  sentiments:  in  the 
'  third  part  he  treated  more  at  length  of  that  part  of  mo- 
rality cviWed Justice ;  aAd  which,  being  susceptible  of 
precise  and  accurate  rules,  is  for  that  reason  capable  of 
a  full  and  accurate  explanation  :  in  the  last  part  of  his 
lectures  he  examined  those  political  regulations  which 
,  are  founded,  not  upon  the  principle  of  justice,  but  6f 
expediency ;   and  which  are  calculated  to  increase  the 
riches,  the  power,  and  the  prosperity  of  a  state.     Un- 
der this  view  he  considered^  the  political  institutions  re- 
flating to  commerce,  to'  finances,  to  ecclesiastic&l  and 
military  governments  :  this  contained  the  substance  of 
hvi  Wealth  of  Nations,     In  delivering  his  lectures  he 
f  trusted  almost  entirely  to  extemporary  elocution  :  his 
manner  was  plain  and  unaffected,  and  he  never  failed  to 
interest  bis  hearers.  His  reputation  soon  rose  very  high, 
.and  many  students  resorted  to  the  university  merely  up- 
on his  account. 

When  his  acquaintance  with  Mr  Hume  first  com- 
^menced  is  uncertain  ;  but  it  had  ripened  intO^  friendship 
before  the  year  1.75  a. 

In  1759  he  published  bis  Theory  of  Moral  Senti- 
ments \  a  work  which  deservedly  extended  bis  reputa- 
tion :  for,  though  several  of  its  conclusions  be  ill- 
founded,  it  must  be  allowed  by  all  to  be  a  singular  ef- 
fort of  invention,  ingenuity,  and  subtilty.  Besides,  it 
contains  a  great  mixture  of  important  truth  ;  and, 
though  the  author  has  sometimes  been  misled,  he  has  had 
the  merit  of  directing  the  attention  of  philosophers  to  a 
view  of  human  nature,  which  had  formerly  in  a.great 


measure  escaped^  their  notice.  It  abounds  everywhere 
with  the  purest  and  most  elevated  maxims  ooaceming 
the  practical  conduct  of  life  ;  and  when  the  sobject  of* 
his  work  leads  him  to  addiess  the  imagination  and  the 
heart,  the  variety  and  felicity  of  his  illustratioRs,  the 
richness  and  fluency  of  bis  eloquence,  and  the  skill  with 
which  he  wins  the  attention  and  corooMUids  the  passionia 
of  bis  readers,,  leave  him  among  our  British  moralisis 
"without  a  rival. 

Towards  the  end  of  1 763  Dr  Smith  received  an  in- 
'vitatiott  from  Mr  Charles  Townsend  to  accompany  the 
duke  of  Bncclengh   on  bis  travels ;  and  the  liberal 
terms  in  wbtth  this  proposal  was  made  induced  him  te 
resign  bis  office  at  Glasgow.     He  joined   the  duke  of 
Buccleughat  London  early  in  the  year  1764,  and  set 
out  with  him  for  the  continent  in  the  month  of  March 
following.    After  a  atay  of  •  about  tan  days  at  Paris^ 
they  proceeded  to  Thoulouse,  where  they  fixed  their 
Tesidence '  for  aboot    ^8   months' j   thence  they  went 
by  a  pretty  extensive  route  through  the  south  of  Francis 
to   Geneva,  where  they  passed  two  months.     About 
Christmas  1765  they  returned  to  Paris,  and  remained 
'there  till  October  following.     The  society  in  which 
Dr  Smith  passed  these  ten  months  may  be  conceived  ia 
-eonseq  uence  of  the  recommendation  of  Mr  Hume.  Tor- 
got,  Quesnai,  Necker,  d^Alembert,  Helvetius,  Mar- 
-montel,  Madame  Riccoboni,  were  among  the  number 
t)f  bis  acquaintances  ;  and  some  of  them  he  continuedl 
ever  afier  to  reckon  among  the  number  of  his  friends. 
In  October  1766  the  duke  of  Buccleugh  returned  to 
'England. 

Dr  Smith  spent  the  next  ten  years  of  his  life  with 
'his  mother  at  Kirkaldy,  occupied  habitually  in  Intense 
study,  but  unbending  his  mind  at  times  in  the  company 
-of  some  of  his  old  schoolfellows,  who  still  continued  to 
Teside  near  the  place  of  their  birth.  In  1776  be  pub- 
lished his  Inquiry  into  the  Nature  and  Causes  of  ihe 
WeAith  of  Nations  ;  a  book  so  universally  known,  that 
any  panegyric  on  it  would  be  useless*  The  variety,  imr 
portance,  and  (may  we  not  add),  novelty,  of  the  infor- 
mation which  ^t  contains  j  the  skill  and  comprehensive 
ness  of  mind  displayed  in  the  anrangement ;  the  admir- 
able illustrations  with  which  it  abounds  j  together  with 
^  plainness  and  perspicuity  which  make  it  intelligible 
to  all— render  it  unquestionably  the  most  perfect  work 
which  has  yet  appeared  on  the  general  principles  of  any 
branch  of  legislation. 

He  spent  the  next  two  years  of  his  life  in  London, 
where  be  enjoyed  the  society  of  some  of  the  most  emi- 
nent men  of  the  age  :  but' he  removed  to  Edinburgh  in 
1778,  in  consequence  of  having  been  appointed,  at  the 
request  of  the  duke  of  Buccleugh,  one  of  the  commis- 
sioners of  the  customs  in  Scotland.  Here  he  spent  the 
last  twelve  years  of  his  life  in  an  affluence  which  was 
more  than  equal  to  all  his  wants.  But  his  studies  seem- 
ed entirely  suspended  till  the  infirmities  of  old  age  re- 
minded him^  when  it  was  too  late,  of  what  he  yet  owed 
to  the  public  and  to  bis  own  fame.  The  principal  mate- 
rials of  the  works  which  he. had  annouuced  had  long 
ago  been  collected,  and  little  probably  was  wanting  but 
a  few  years  of  health  and  retirement  to  complete  them. 
The  death  of  his  mother,  who  bad  accompanied  him  to 
Edinburgh  in  1784,  together  with  that  of  his  cousin 
Miss  Douglas  in  1 788,  contributed  to  frustrate  these 
projects.    They  had  been  the  objects  of  his  affactioa 
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for  morte  tbah  60  years,  and  in  tbeir  societ j  he  had  en- 
joyed from  his  infancy  all  that  he  ever  knew  of  the  en- 
dearments of  a  family.  He  was  now  alone  and  help- 
less ;  and  though  he  bore  his  loss  with  equanimity,  and 
i^gained  apparently  his  former  cheerfulness,  yet  his 
health  and  stren^h  gradually  declined  till  the  period 
of  his  death,  which  happened  in  July  1790.  Some 
days  before  his  death  be  ordered  all  his  papers  to  be 
burnt  except  a  few  essays,  which  have  since  been  pub- 
lished. 

Of  the  originality  and  comprehensiveness  of  his  views; 
the  extent,  the  variety,  and  the  correctness  of  his  infor- 
mation; the  inexhaustible  fertility  of  his  invention — he 
has  left  behind  him  lasting  monuments.  To  his  private 
worth,  the  most  certain  of  all  testimonies  may  be  found 
in  that  confidence,  respect,  and  attachment,  which  fol- 
lowed him  through  all  the  various  relations  of  life.  He 
was  habitually  absent  in  conversation,  and  was  apt 
when  he  spoke  to  deliver  his  ideas  in  the  form  of  a  lec- 
ture. He  was  rarely  known  to  start  a  new  topic  him- 
self, or  to  appear  unprepared  upon  those  topics  that  were 
introduced  by  others.  In  bis  external  form  and  appear* 
ance  there  was  nothing  uncommon.  When  perfectly  at 
ease,  and  when  warmed  with  conversation,  his  gestures 
were  animated  and  not  ungraceful ;  and  iu  the  society 
of  those  he  loved,  his  features  were  often  brightened  by 
■  a  smile  of  inexpressible  benignity.  In  the  company  of 
strangers,  his  tendency  to  absence,  and  perhaps  still 
more  his  consciousness  of  that  tendency,  rendered  his 
roannei's  somewhat  embarrassed  ;  an  efiect  which  was 
probably  not  a  little  heightened  by  those  speculative 
ideas  of  propriety  which  his  recluse  habits  tended  at 
once  to  perfect  in  his  conception,  and  to  diminish  his 
power  of  realizing. 

SMITHIA,  a  genus  of  plants  belonging  to  the  dia- 
delpbia  class;  and  in  the  natural  method  ranking  under 
the  3 2d  order,  Papilionace^E,     See  Botany  Indcx^ 

SMITHERY,  a  smithes  shop;  also  the  art  of  a  smith, 
by  which  iron  is  wrought  into  any  shape  by  means  of 
fire,  hammering,  filing,  &c. 

6MITING-LINC,  in  a  ship,  is  a  small  rope  fastened 
to  the  mizen-yard-arm,  below  at  the  deck,  and  is  always 
furled  up  with  the  mizen-sail,  even  t&  the  upper  end 
of  the  yard,  and  thence  it  comes  down  to  the  poep% 
Its  use  is  to  loose  the  raizen-sail  without  striking  down 
the  yard,  which  is  easily  done,  beeaose  the  mizeo-sail 
is  furled  up  only  with  rope-yarns  ;  and  therefore  when 
this  rope  is  pulled  hard,  it  breaks  all  the  rope-yarns, 
and  so  the  sail  falls  down  of  itself.  The  sailor^s  phrase  is, 
fmite  the  fnizen  (whence  this  rope  takes  its  name),  that 
is,  hale  by  this  rope  that  the  sail  may  fall  down. 

SMOKE,  a  dense  elastic  vapour,  arising  from  bum* 
ing  bodies.  As  this  vapour  is  extremely  disagreeable 
to  the  senses,  and  often  prejudicial  to  the  health,  man- 
kind have  fallen  upon  several  contrivances  to  enjoy  the 
benefit  of  fire,  witliout  being  annoyed  by  smoke.  The 
most  universal  of  th^se  contrivances  is  a  tube  leading 
from  the  chamber  in  which  the  fire  is  kindled  to  the 
top  of  the  building,  through  which  the  smoke  ascends, 
and  is  dispersed  into  the  atmosphere.  These  tubes  are 
called  chimneys  ;  which,  when  constructed  in  a  proper 
manner,  carry  oflF  the  smoke  entirely ;  but,  when  im- 
properly constructed,  they  cany  off  the  smoke  imper- 
fectly, to  the  great  annoyance  of  the  inhabitants.  As 
our  masons  at  present  seem  to  have  a.  very  imperfect 


knowledge  of  the  manner  in  which  chimneys  ought  to  Sr oke.  • 
be  built,  we  can  hardly  perform  a  more  acceptable  ser-  ^  t  > 
vice  to  the  public  than  to  point  out  the  nianner  in 
which  they  ought  to  be  constructed,  so  as  to  carry  off 
the  smoke  entirely ;  as  well  as  to  explain  the  causes 
from  which  the  defects  so  often  complained  of  generally 
proceed,  and  the  method  of  removing  them. 

Those  who  would  be  acquainted  with  this  subject,  7Vtifiia«u 
should  begin  by  considering  on  what  principle  smokt^if^u  of  tkc 
ascends  in  any  chimney.  At  first  many  are  apt  to  t^'"'^^!^!?"??. 
that  smoke  is  in  its  nature,  and  of  itself,  specifically  ^*^J^«  1 
lighter  than  air,  and  rises  in  It  for  the  same  reason  that 
cork  rises  in  water.  These  see  no  cause  why  smok« 
should  not  rise  in  the  chimney  though  the  room  be  ever 
so  close.  Others  think  there  is  a  power  in  chimneys  to 
draw  up  the  smoke,  and  that  there  are  different  forms 
of  chimneys  which  afford  more  or  less  of  this  powes* 
These  amuse  themselves  with  searching^for  the  best  form. 
The  equal  dimensions  of  a  funnel,  in  its  whole  length  is 
not  thought  artificial  enough,  and  it  is  made,  for  fancied 
reasons,  sometimes  tapering  and  narrowing  from  below 
upwards,  and  sonietimes  the  contrary,  &c.  &c.  A 
simple  experiment  or  two  may  serve  to  give  more  cof^ 
rect  ideas.  Having  lighted  a  pipe  of  tobacco,  plunge 
the  stem  to  the  bottom  of  a  decanter  half  filled  with 
cold  water ;  then  putting  a  rag  over  the  bowl,  blow 
through  it,  and  make  the  smoke  descend  in  the  stem  oC 
the  pipe,  from  the  end  of  which  it  will  rise  in  bubbles 
through  the  water ;  and  being  thus  cooled,  will  not  aP 
terwards  rise  to  go  out  through  the  neck  of  the  decaiVi- 
ter,  but  remain  spreading  itself  and  resting  on  the  sur- 
face of  the  water.  This  shows  that  smoke  is  really  hea» 
vier  than^air,  andthat  it  is  carried  upwards  only  when 
attached  to  or  acted  upon  by  air  that  is  heated,  and 
tliereby  rarefied  and  rendered-  specifically  lighter  than 
the  air  in  its  neighbourhood. 

Smoke  being  rarely  seen  but  in  company  with  heat- 
ed air,  and  its  upward  motion  being  visible,  though  that 
of  the  rarefied  air  that  drives  it  is  not  so,  has  naturally 
given  rise  to  the  error.  It  is  now  well  known  that  air 
is  a  fluid  which  has  weight  as  well  as  others,  though 
about  800  times  lighter  than  water  ;  that  heat  makes 
the  particles  of  air  recede  from  each  other,  and  take  up  - 
more  space,  so  that  the  same  weight  of  air  heated  will 
have  more  bulk  than  equal  weights  of  celd  air  which 
may  surround  it,  and  in  that  case  must  rise,  being  forced 
upwards  by  such  colder  and  heavier  air,  which  presses 
to  get  under  it  and  take  its  place.  That  air  is  so  ra- 
refied or  expanded  by  heat,  may  be  proved  to  their  com- 
prehension by  a  lank  blown  bladder,  which  laid  before  ' 
a  fire,  will  soon  swell,  grow  tight,  and  burst. 

Another  experiment  may  be  to  take  a  glass   tube' 
about  an  inch  in  diameter,^nd  12  inches  long,  open  at     piats 
both  ends,  and  fixed  upright  on  legs,  so  that  it  need  not  coccxcvii* 
be  handled,  for  the  hands  might 'Warm  it.     At  the.  end 
of  a  quill  fasten  five  or  six  inchesof  the  finest  light  fila* 
ment  of  silk,  so  that  it  may  be  held  either  above  the 
upper  end  of  the  tube  or  under  the  lower  end,  your 
warm  hand  being  at  a  distance  by  the  length  of  the 
quill.      If  there  were  any  motion  of  air  through  the 
tube,  it  would  manifest  itself  by  its  effect  on  the  silk; 
but  if  the  tube  and  the  air  in  it  are  of  the  same  tvmpe- 
rature  with  the  surrounding  air,  there  wiU  be  no  such 
motion,  •whatever  maybe  the  form  of  the -tube,,  whet  her 
crooked'Or  straight,  narrow  below  and  widening  np- 
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Smoke.  fVhrdsy  or  the  contnrjf  the  air  in  it  will  he  qQieacent. 
Warm  the  tube,  and  tou  will  find  is  long  m  h  cootinnes 
warm,  a  constant  corrent  fs£  air  efftering  below  and  pas- 
sing up  throogh  it  till  discharged  at  the  top  \  because 
the  warmth  of  the  tube  being  coftimonicated  to  the  air 
it  contains,  rarefies  that  air,  and  nnrkes  it  lighter  ihan 
the  £iir  without ;  which  therefore  presses  in  below,- foreea 
it  npwards,  follows  and  takes  its  place,  and  is  rarefied 
in  its  tarn.  And,  without  warming  the  tnbe,  if  yoa 
huld  under  it  a  knob  of  liot  iron,  the  ahr  thereby  heat- 
ed will  rise  and  fill  the  tnl>e,  going  out  at  its  top  ^  and 
thiii  motion  in  the  tobe  will  eontinoe  as  long  as  the 
knob  remains  hot,  because  the  air  entering  the  tube  be- 
low, is  heated  and  rarefied  by  passing  near  aiHl  over 
that  knob. 

That  this  motion  is  produced  merely  by  the  difierence 
of  specific  gravity  between  the  fioid  mthin  and  that 
without  the  tube,  and  not  by  any  fancied  form  of  the 
tube  itself,  may  appenr  by  plunging  it  into  water  con- 
tained in  a  glass  jar  a  foot  deep,  thtoogh  which  sueh 
motion  might  be  seen.  The  water  within  and  without 
the  tobe  being  of  the  same  specific  gravity,  balance 
each  other,  and  both  remain  at  rest.  But  take  out  the 
tube,  stop  its  bottom  with  a  finger,  and  fill  it  with  olive 
oil,  which  is  lighter  than  water;  then  stopping  the 
top,  place  it  as  before,  its  lower  end  under  water,  its 
top  a  very  little  above.  As  long  ofi  you  keep  the  bot- 
tom stopped  the  fluids  remain  at  rest ;  but  tlie  moment 
it  19  unstopt,  the  heavier  entci**'  below,  forces  up  the 
liglHer,  and  takes  its  place :  and  the  motion  then  ceases, 
merely  because  (he  new  fluid  cannot  be  successively 
made  lighter,  as  air  may  be  by  a  warm  tube. 

In  fact,  no  form  of  the  funnel  of  a  chimney  has  any 
share  in  its  operation  or  eflect  respecting  smoke  except 
its  height.  The  longer  the  funnel,  if  erect,  the  greater 
its  force  when  filled  with  heated  and  rarefied  air  to 
draw  in  below  and  drive  up  the  smoke,  if  one  may,  in 
compliance  with  cnstom,  use  the  expression  draw,  when 
in  fact  it  is  the  superior  weight  of  the  surrounding  at- 
mosphere that  pressed  to  enter  the  fimnel  below,  and 
so  drives  up  before  it  the  smoke  and  warm  air  it  meets 
with  in  its  passage. 

What  is  it  then  which  makes  a  9moky  chimney,  that 
is,  a  chimney  which,  instead  of  conveying  op  all  the 
smoke,  discharges  a  part  of  it  into  the  room,  offending 
the  eyes  and  damaging  the  furniture  ? 

The  causes  of  this  effect  may  be  reduced  to  fftVzr,  dif- 
fering from  each  other,  and  therefore  requiring  different 
remedies. 

I .  Smoky  chimnetfs  in  a  new  house  are  such  frequently 
from  inere  want  of  air.  The  workmans-hip  of  the  rooms 
being  all  good,  and  just  nut  of  the  workman*8  hands,  the 
joints  of  the  boards  of  the  flooring,  and  of  the  pannels 
of  wainscotting,  are  all  true  and  tight ;  the  more  so  as 
the  walls,  perhaps  not  yet  thoroughly  dry,  preserve  a 
dampness  in  the  air  of  the  room  which  keeps  the  wood- 
work swelled  and  close.  The  doors  and  the  sashes  too, 
being  worked  with  triith,  shot  with  exactness,  so  that 
the  room  is  as  tight  as  a  snuff-box,  no  passage  being 
left  open  for  air  to  enter  except  the  keyhole,  and  even 
that  U  sometimes  covered  by  a  little  dropping  shutter. 
Now  if  smoke  cannot  rise  but  as  connected  with  rare- 
fied air,  and  a  column  of  such  air,  strppose  it  filling  the 
funnel,  cannot  rise  unless  other  air  be  admitted  to  sup- 
ply its  place  ;  and  if  therefore  no  current  of  air  enter 


the  opening  of  the  dynmcy  ■  there  is  aothing  to  pieveat 
the  smoke  from  coming  out  into  the  room.  If  the  motion  ^ 
npwards  of  the  air  in  a  chimney  that  is  freely  supplied 
be  observed  by  the  risii^  of  the  smoke  or  a  feather  in 
it,  and  it  be  considered  that  in  the  time  such  feather 
takes  in  rising  from  the  fire  to  tiie  top  of  the  cfairoDey, 
a  coloron  of  air  equal  to  the  content  of  ike  funnel  most 
be  discharged,  and  an  «qnal  quantity  supplied  from  the 
room  helow^  it  will  appear  abaololely  impossible  tliat 
this  operation  should  go  on  if  the  tight  room  is  kept 
shut )  for  were  there  any  fiwce  capable  of  drawing  con- 
stantly so  much  air  out  of  it,  it  most  soon  be  exhausted 
like  the  receiver  of  an  air-pump,  and  no  animal  could 
live  in  it.  Those  therelbre  who  stop  every  crevice  in  a 
room  to  prevent  the  adntnioa  of  fresh  air,  and  yet  would 
have  their  chimney  carry  op  the  smoke,  rec|nire  incon- 
sistencies, and  expect  impossibilities.  Yet  under  this  si- 
tuation it  is  not  uncommon  to  see  the  owner  of  a  new 
bouse  in  despair,  and  ready  to  sell  it  fmr  much  less  than 
it  cost  ^  conceiving  it  nn inhabitable  because  not  a  chim- 
ney in  any  one  of  its  roomti  will  carry  off  the  smoke  mi« 
k'is  a  door  or  window  be  left  open.  Much  expenoe 
.  has  also  been  made  to  alter  and  amend  new  chimneys 
which  had  really  no  fault :  in  one  house  particularly 
which  Dr  Franklin  knew  that  belonged  to  a  nobleman 
in  Westminster,  that  expence  amounted  to  no  less  than 
300I.  after  his  house  had  been,  as  he  thought,  finished 
and  all  ciiarges  paid.  And  after  all,  several  of  the  al- 
terations were  inefiectual,  for  want  of  understanding 
the  true  principles. 

Remedies,  When  you  find  on  trial  that  opening  the 
door  or  a  window  enables  the  chimney  to  carry  up  all 
the  spwke,  you  may  be  sure  that  want  of  air  from  with* 
out  is  the  cause  of  its  smoking.  **  I  say  from  miU" 
9ui^  (adds  Dr  Franklin),  to  guard  you  against  a  com- 
mon mistake  of  those  who  may  tell  you  the  r^Him  is 
large,  contains  abundance  of  air  sufficient  to  sopply  any 
chimney,  and  therefore  it  canqot  be  that  the  chimney 
wants  air.  These  reasoners  are  ignorant  that  the  large* 
ness  of  a  room,  if  tight,  is  in  this  case  of  small  import- 
ance, since  it  cannot  part  with  a  chimneyfull  of  its  air 
without  occasioning  so  much  vacuum ;  which  it  requires 
a  greai  force  to  effect,  and  could  not  be  borne  if  ef- 
fected." 

It  appearing  plainly  then,  that  some  of  the  ontward 
air  must  be  admitted,  the  question  will  be,  how  much 
is  absolutely  necessary  ?  for  you  would  avoid  admitting 
more,  as  being  contrary  to  one  of  your  intentions  in 
having  a  fire,  viz.  that  of  warming  your  room.  To 
discover  this  quantity,  shut  the  door  gradually  while  a 
middling  fire  is  burning,  till  you  fii^d  that  before  it  is 
quite  shut  the  smoke  b^ins  to  coom  out  into  the  room  y 
then  open  it  a  little  till  you  perceive  the  smoke  conies 
o^t  no  longer.  There  hold  the  door,  and  observe  the 
width  of  the  open  crevice  between  the  edge  t>f  the  door 
and  the  rabbet  it  should  shut  into.  Suppose  tbe  dis- 
tance to  be  half  an  inch,  and  the  door  eight  feet  high  ; 
you  find  thence  that  your  room  requires  an  entrance 
£(iT  air  equal  in  area  to  96  half  inches,  or  48  square 
inehes,  or  a  passage  of  6  inches  by  8.  This,  however, 
is  a  large  supposition  j  there  being  few  chimneys  that, 
having  a  moderate  opening  and  a  tolerable  height  of 
funnel,  will  not  be  satisfied  with  such  a  crevice  of  a 
qoarter  of  an  inch  :  Dr  Franklin  found  ^a  square  of  6 
by  6,  or  36  square  inches,  to  be  pretty  good  medium 
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Sfaibke.  thftt  will  serve  for  most  chimneys.  High  funnels  with 
small  and  low  openings  may  indeed  be  supplied  through 
a  less  space  ;  because,  for  reasons  that  will  appear  here- 
after, the  force  of  levity,  if  one  may  so  speak,  being 
greater  in  such  funnels,  the  cool  air  enters  the  room 
with  greater  velocity,  and  consequently  more  enters  in 
the  same  time.  This,  however,  has  its  limits  ^  for  ex- 
perience shows,  that  no  increased  velocity  so  occasioned 
has  made  the  admission  of  air  through  the  key  hole 
equal  in  quantity  to  that  through  an  open  door,  though 
through  the  door  the  current  moves  slowly,  and  through 
^e  key-hole  with  great  rapidity. 

It  remains  then  to  he  considered,  how  and  where 
this  necessary  quantity  of  air  from  without  is  to  be  ad- 
mitted so  as  to  be  least  inconvenient :  for  if  at  the  door, 
left  BO  much  open,  the  air  thence  proceeds  directly  to 
the  chimney,  and  in  its  way  comes  cold  to  your  back 
and  hrels  as  you  sit  before  your  fire.  If  you  keep  the 
door  shut,  and  raise  a  little  the  sash  of  your  window, 
you  feel  the  same  inconvenience.  Various  have  been 
the  contrivances  to  avoid  this  ^  such  as  bringing  in  fresh 
air  through  pipes  in  the  jams  of  the  chimney,  which 
pointing  upwards  should  blow  the  smoke  up  the  funnel} 
opening  passages  into  the  funnel  above,  to  let  in  air  for 
the  same  purpose.  But  these  produce  an  eflect  con- 
trary to  that  intended  s  for  as  it  is  the  constant  current 
of  air  passing  from  the  room  through  the  opening  of  the 
ciiimney  into  the  funnel  which  prevents  the  smoke  from 
coming  out  into  the  room,  if  you  supply  the  funnel  by 
other  means  or  in  other  ways  with  the  air  which  it 
wantA,  and  especially  if  that  air  be  cold,  you  diminibh 
tiie  force  of  that  current,  and  the  smoke  in  its  efforts  to 
enter  the  room  finds  less  resistance. 

The  wanted  air  must  then  indispensably  be  admitted 
into  the  room,  to  supply  what  goes  off  through  the 
opening  of  the  chimney.  M.  Gauger,  a  very  ingenious 
and  intelligent  French  writer  on  the  subject,  proposes 
with  judgment  to  admit  it  above  the  opening  of  the 
ehiranf  y  ;  and  to  prevent  inconvenience  from  its  cold- 
nc^.'i,  he  directs  that  it  mny  be  so  made,  that  it  shall 
pa.sj  in  its  entrance  through  winding  cavities  made  be- 
hind tlic  iron  hack  and  sides  of  the  fii*e-place,  and  un- 
der the  Iron  hearth-plate ;  in  which  cavities  it  will  be 
wanned,  and  even  heated,  so  as  to  contribute  much,  in- 
stead of  cooling,  to  the  warming  of  the  room.  This 
invention  is  excellent  in  itself,  and  may  he  used  with 
advantage  in  building  new  houses  ^  because  the  chim- 
neys may  then  be  so  disposed  as  to  admit  conveniently 
the  cold  air  to  enter  such  passages :  hut  in  houses  built 
wiihout  such  vicWx^,  the  chimneys  are  often  so  situated 
aa  not  to  afford  that  convenience  without  great  and  ex- 
pensive alterations.  Easy  and  cheap  methods,  though 
not  quite  so  perfect  in  themselves,  arc  of  more  geueral 
utility  ',  and  such  are  the  following. 

hi  all  room^  where  there  is  a  fire,  the  body  of  air 
warmed  and  rarefied  before  the  chimney  is  continually 
changing  place,  and  making  room  for  other  air  that  is 
to  be  warmed  in  its  turn.  Part  of  it  eaters  and  goes 
up  the  chimney,  and  the  rest  rises  and  takes  place  near 
the  ceilini^.  If  the  room  be  loftv.  that  warm  air  re- 
mains  above  our  heads  as  long  as  it  continues  warm, 
and  we  are  little  benefited  by  it,  because  it  does  not 
descend  till  it  is  cooler.  Few  can  imagine  the  diflference 
of  climate  between  the  upper  and  lower  parts  of  such  a 
room,  who  have  not  tried  it  by  tJie  thermometer,  or  by; 
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foing  up  a  laddef  till  their  heads  are  near  the  ceiling.  Sm6k#>. 
t  is  then  among  this  warm  air  that  the  wanted  quan-  ^i-— v* 
tity  of  outward  air  is  best  admitted,  with  which  being 
mixed,  its  coldness  is  abated,  and  its  inconvenience  di- 
minished so  as  to  become  scarce  observable.  This  may 
be  easily  done  by  drawing  down  about  an  inch  the  upper 
sash  of  a  window  )  or,  if  not  moveable,  by  cutting  such 
a  crevice  through  its  frame  ;  in  both  which  cases  it  will 
be  well  to  place  a  thin  shelf  of  the  length  to  conceal 
the  opening,  and  sloping  upwards,  to  direct  the  entering 
air  horizontally  along  and  under  the  ceiling.  In  sonM 
houses  the  air  may  be  admitted  by  such  a  crevice  made 
in  the  wainscot,  cornice,  or  plastering,  near  the  ceiling 
and. over  the  opening  of  the  chimney.  I'his,  if  practi- 
cable, is  to  be  chosen,  because  the  entering  cold  air 
will  there  meet  with  the  warmest  rising  air  from  before 
the  fire,  and  be  soonest  tempered  by  the  mixture.  The 
same  kind  of  shelf  should  also  be  placed  here.  Another  p£^  ,^ 
way,  and  not  a  very  difficult  one,  is  to  take  out  an  up- 
per pane  of  glass  in  one  of  your  sashes,  set  it  in  a  tin 
firame,  giving  it  two  springing  angular  sidcF,  and  then 
replacing  it,  with  hinges  below  on  which  it  may  be 
turned  to  open  more  or  less  above.  It  will  then  have 
the  appearance  of  an  internal  sky-light.  By  drawing 
tliis  pane  in,  more  or  less,  yon  may  admit  what  air  you 
find  necessary.  Its  position  will  naturally  throw  that 
air  up  and  along  the  ceiling.  This  is  what  is  called  in 
France  a  fFas  ist  das^  As  this  is  a  German  question,- 
the  invention  is  probably  of  that  nation,  and  takes  its 
name  from  the  frequent  asking  of  that  question  when  it 
first  appeared.  In  England  some  have  of  late  years  cut 
a  round  hole  about  five  inches  diameter  in  a  pane  of  the 
sash,  and  placed  against  it  a  circular  plate  of  tin  hung  on 
an  axis,  and  cut  into  vanes  \  which,  being  separately 
bent  a  little  obliquely,  are  acted  upon  by  the  entering 
air,  so  as  to  force  the  plate  continually  round  like  the 
vanes  of  a  windmill.  This  admits  the  outward  air, 
and  by  the  continual  whirling  of  the  vanes,  does  in 
some  degree  disperse  it.  The  noise  only  is  a  little  in- 
convenient. 

2.  A  second  cause  of  the  smoking  of  chimneys  is, 
thtir  openings  in  the  room  being  too  large;  that  is,  too 
wide,  too  high,  or  both.     Architects  in  general  have  no 
other  ideas  of  proportion  in  the  opening  of  a  chimney 
than  what  relate  to  symmetry  and  beauty  respecting  the 
dimensions  of  the  room ;  while  its  true  proportion  re- 
specting its  function  and  utility  depends  on  quite  other 
principles  \  and  they  might  as  properly  proportion  the 
step  in  a  stab-case  to  the  height  of  the  story,  insteod  of 
the  natural  elevation  of  men^s  legs  in  mounting.     The 
proportion  then  to  be  regarded,  is  what  relates  to  the 
height  of  the  funnel.     For  as  the  funnds  in  the  different 
stories  of  a  house  are  necessarily  of  diflerent  heights  or 
lengths,  that  from  the  lowest  floor  being  the  higliest  or 
longest,  and  those  of  the  other  floors  shorter  and  shorter, 
till  we  come  to  those  in  the  garrets,  which  ai-e  of  course 
the  shortest^  and  the  force  of  draft  being,  as  already 
said,  in  proportion  to  the  height  of  funnel  filled  with  ra- 
refied air,  and  a  current  of  air  from  the  room  into  the 
chimney,  sufficient  to  fill  the  opening,  being  necessary 
to  oppose  and  prevent  the  smoke  from  coming  out  into 
the  room ;  it  follows,  that  the  openings  of  the  longest 
ftinnels  may  be  larger,  and  that  those  of  the  ^^horter  fun- 
nels should  be  smaller.     For  if  there  be  a  large  opening 
to  a  chimney  that  does  not  draw  strongly,  the  funnd' 
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SMOki.  ^^y  bapp«il  t«  be  fmoiskcd  wilb  the  air  wbick  it  de^ 
maods  by  a  partial  corrent  cotering  on  one  aide  of  tlie 
opening,  and  leaving  the  other  aide  free  of  any  opposing 
current,  may  permit  the  tfmoke  to  e»&ae  there  into  tho 
room.  Much  too  of  the  force  of  draft  in  a  funnel  de- 
pendn  on  the  degree  of  rarefaction  in  the  air  it  contains, 
and  that  depends  on  the  neameae  to  the  fire  of  its  pas- 
sage in  enteiing  the  fanncl.  If  it  can  enter  far  from 
the  fire  on  each  side,  or  far  above  the  fire,  in  a  wide  or 
liigb  opening,  it  receives  little  beat  in  passing  by  the 
fire,  and  the  contents  of  the  funnel  are  by  those  means 
less  diflferent  in  levity  from  the  surrounding  atmosphere, 
and  its  force  in  drawing  cousequcntly  weaker.  Hence 
if  too  large  an  opening  be  given  to  chimneys  in  upper 
rooms,  those  rooms  will  be  smoky  :  On  the  other  band, 
if  too  small  openings  be  given  to  chimneys  in  the 
lower  rooms,  the  entering  air  operating  too  directly  and 
violently  on  the  fire,  and  afterwards  atrengtiiening  the 
draft  as  it  ascends  the  funnel,  will  consume  the  fuel  too 
rapidly. 

Remedy,    As  different  circumstanoes  frequently  mix 
themselves  in  these  matters,  it  is  difficult  to  give  preciiie 
dimensions  for  the  openings  of  all  chimneys.     Our  fa- 
thers made  them  generally  much  too  large ;  we  have 
lessened  them  \  but  tliey  are  often  still  of  greater  di- 
mensions tban  they  should  be,  the  human  eye  not  being 
easily  reconciled  to  sodden  and  great  changes.     If  you 
suspect  that  yoox  chimney  smokes  from  the  too  great  di« 
raension  of  its  opening,  contract  it  by  placing  moveable 
hoards  so  as  to  lower  and  narrow  it  gradually  till  you 
find  the  smoke  no  longer  issues  into  the  room.    Tlie  pro- 
portion so  found  will  be  that  which  is  proper  for  that 
chimney,  and  you  may  employ  the  bricklayer  or  mason 
to  reduce  it  accordingly.    However,  as  in  building  new 
houses   something   must    be  sometimes  hazarded,  Dr 
Franklin  proposes  to  make  the  openings  in  the  lower 
rooms  about  30  inches  square  and  1 8  deep,  and  those  in 
the  upper  only  18  inches  square  and  not  quite  so  deep  \ 
the  intermediate  ones  diminishing  in  propoiiion  as  the 
height  of  the  funnel  is  diminished.     In  the  larger  open- 
ings, billets  of  two  feet  long,  or  half  the  common  length 
of  cord  wood,  may  be  burnt  conveniently  \  and  for  the 
smaller,  such  wood  may  be  sawed  into  thirds.     Where 
coals  are  the  fuel,  the  grates  will  be  proportioned  to  the 
openings.     The  same  depth  is  nearly  necessary  to  all, 
the  funnels  being  all  made  of  a  size  proper  to  admit  a 
chimney-sweeper.     If  in  large  and  elegant  rooms  cus- 
tom or  fancy  should  requite  the  appearance  of  a  larger, 
chimney,  it  may  be  formed  of  expensive  marginal  de- 
corations, in  marble,  &c.     But  in  time  perhaps,  that 
which  is  fittest  in  the  nature  of  things  may  come  to  be 
tliooght  handsomest. 

3.  Another  cause  of  smoky  chinmeys  is  too  short  a 
juuneL  This  happens  necessarily  in  some  cases,  as 
where  a  chimney  is  required  in  a  low  building  \  for,  if 
the  funnel  be  raised  high  above  the  roof,  in  order  to 
strengthen  its  draft,  it  is  then  in  danger  of  being  blown 
down,,  and  crushing  the  roof  in  its  falL 

Remedies.  Contract  the  opening  of  the  chimney,  so 
aa  to  oblige  all  the  entering  air  to  pass  through  or  very 
near  the  fire  y  whereby  it  will  be  more  heated  and  rare- 
fied, tbe  funnel  itself  be  more  warmed,  and  its  contents 
have  more  of  what  may  be  called  the  force  of  levity,  so. 
as  to  rise  strongly  and  maintain  a  good  draft  at  the 
apening. 
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Or  yen  may  in  some  ca^es,  to  ndrantage,  build  aJJl- 
tional  stories  over  the  low  building,  which  will  snpport 
a  high  funnel. 

if  the  low  boilding  be  nsed  as  a  kitclicn,  and  a  eon* 
traction  of  tbe  opening  therefore  inconvenient,  a  largn 
one  being  necessary,  at  least  when  there  are  great  din- 
ners, for  the  free  management  of  so  many  cooking  nten- 
sils  \  in  such  case  the  best  expedient  perhaps  would  be 
to  build  two  more  funnels  joining  to  tlie  first,  and  hav- 
ing three  nuMlerate  openings,  one  to  each  funnel,  instead 
of  one  large  one.  \Vhen  there  is  occasion  to  use  but 
one,  the  other  two  may  be  kept  sbnt  by  sliding  plates, 
hereafter  to  be  described  \  and  two  or  all  of  them  may 
be  used  together  when  wanted.-  This  will  indeed  be  an 
ex  pence,  but  not  an  useless  one,  since  your  cooks  will 
work  with  more  comfort,  see  better  than  in  a  smoky 
kitchen  what  they  are  about,  yonr  victuals  will  be 
cleaner  dressed  and  not  taste  of  smoke,  as  is  often  the 
case  'y  and  to  render  the  effect  more  certain,  a  stack  of 
three  funnels  may  be  safely  built  higher  above  the  roof 
than  a  single  funnel. 

llie  case  of  too  short  a  funnel  is  more  general  than 
would  be  imagined,  and  often  found  where  one  would 
not  expect  it.  For  it  is  not  uncommon,  in  ill-contrived 
buildings,  instead  of  having  a  funnel  for  each  room  or 
fire-place,  to  bend  and  turn  the  funnel  of  an  npper  room 
so  as  to  make  it  enter  tbe  side  of  another  funnel  that 
comes  from  below.  By  these  means  the  upper  room 
funnel  is  made  short  of  course,  since  its  length  can  only 
be  reckoned  fi*om  the  place  where  it  enters  the  lower 
room  funnel  \  and  that  funnel  is  also  shortened  by  all 
the  distance  between  the  entrance  of  the  second  funnel 
and  the  top  of  the  stack  :  for  all  that  part  being  readily 
supplied  with  air  through  the  second  funnel,  adds  no 
strength  to  the  draft,  especially  as  that  air  is  cold  when 
there  is  no  fire  in  the  second  chimney.  The  only  easy 
remedy  here  is,  to  keep  the  opening  of  that  funnel  shut 
in  which  there  is  no  fire. 

4.  Another  very  common  eause  of  the  smoking  of 
chimneys  is,  their  overpowering  one  another.  For  in* 
stance,  if  there  be  two  chimneys  in  one  large  room,  and 
you  make  fires  in  both  of  them,  the  doors  and  windows 
close  shut,  you  will  find  that  the  greater  and  stronger 
fire  shall  overpower  tbe  weaker,  from  the  funnel  of 
which  it  will  draw  air  down  to  supply  its  own  demand  $ 
which  air  descending  in  the  weaker  funnel,  will  drive 
down  its  smoke,  and  force  it  into  the  room.  If,  instead 
of  being  in  one  room,  the  two  chimneys  are  in  two  dif- 
ferent rooms,  communicating  by  a  door,  the  case  is  the 
same  whenever  that  door  is  open.  In  a  very  tight 
house,  a  kitchen  chimney  on  the  lowest  floor,  when  it 
had  a  great  fire  in  it,  has  been  known  to  overpower 
any  other  chimney  in  the  house,  and  draw  air  and 
smoke  into  its  room  as  often  as  the  door  communicating 
with  the  staircase  was  opened. 

Remedy.  Take  care  that  every  room  have  the  means 
of  supplying  itself  from  without  with  the  air  which  its 
chimney  may  require,  so  that  no  one  of  them  may  be 
obliged  to  borrow  from  another,  nor  under  tbe  necessity 
of  lending.  A  variety  of  these  means  have  been  al- 
ready described. 

5.  Another  cause  of  smoking  is,  when  the  tops  of 
chimneys  are  commanded hy  higher  huildings^orhy  a  hilly 
so  th-<^t  the  wind  blowing  over  such  eminences  falls  like 
water  over  a  dam,  sometimes  almost  perpendicularly  on 
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^^«*    tbe  tops  of  the  chimneys  that  lie  in  iU  wfty,  and  Uats 
down  the  smoke  contained  in  them. 

To  illustrate  this,  let  A  (fig.  3.)  represent  a  small 
hnilding  at  the  side  of  a  great  rock  B,  and  the  wind 
coming  in  the  direction  CD  j  when  the  current  of  air 
comes  to  the  point  D,  being  hurried  forward  with  great 
velocity,  it  goes  a  little  forward,  but  soon  descends 
downward,  snd  gradually  is  reflected  more  and  more  in- 
ward, as  represented  by  the  dotted  lines  ££,  &c.  so« 
that,  descending  downwards  upon  the  top  of  the  chim- 
aey  A,  the  smoke  is  heat  back  again  into  the  apait- 
tnents. 

It  is  evident  that  houses  situated  near  high  hills  or 
thick  woods  will  be  in  some  nHfa^ure  exposed  to  the 
tame  inconvenience  ^  bnt  it  is  likewise  plain,  that  if  a 
house  be  situated  upon  the  slope  of  a  hill  (as  at  F, 
fig.  3.),  it  will  not  be  in  any  danger  of  smoke  when  the 
wind  blows  towards  that  side  of  the  bill  upon  which  it 
is  situated  ^  for  the  current  of  air  coming  over  the  house* 
top  in  the  direction  GM,  is  immediately  changed  by  the 
alope  of  the  hill  to  the  direction  HC,  which  powerfully 
draws  the  smoke  upward  from  tlie  top  of  the  chimney. 
Sut  it  is  also  evident,  that  a  house  in  this  situation  will 
be  liable  to  smoke  when  the  wind  blows  from  the  hill  \ 
for  the  current  of  air  c^uning  downwards  in  the  direction 
CH,  will  beat  downward  on  the  chimney  F,  and  pre* 
vent  the  smoke  from  ascending  with  freedom.  The  ef- 
fect will  be  mnch  heightened  if  the  dooi'S  and  windows 
are  chiefly  in  the  lowermost  side  of  the  house. 

Retnedy,  Tbat  commonly  applied  in  this  case  is  a* 
tumcap  made  of  tin  or  plate  iron,  covering  the  chimney 
above  and  on  three  sides,  open  on  one  side,  turning  on 
m  spindle  \  and  which  being  guided  or  governed  by  a 
vane  always  presents  its  back  to  the  current.  This 
may  be  generally  eflfectual,  though  not  certain,  as  there 
may  be  cases  in  which  it  will  not  succeed.  Raising  your 
funnels  if  practicable,  so  as  their  tops  may  be  higher, 
vr  at  least  equal,  with  the  commanding  eminence,  is 
more  to  be  depended  on.  But  the  turning  cap,  being 
easier  and  cheaper  should  first  be  tried.  ^^  If  obliged  to 
build  in  such  a  situation,  I  would  choose  (says  Dr 
Franklin)  to  place  my  doors  on  tlie  side  next  the  hill, 
and  the  backs  of  my  chimneys  on  the  farthest  side  \  for 
then  the  column  of  air  falling  over  the  eminence,  aiid  of 
course  pressing  on  that  below,  and  forcing  it  to  enter 
the  doors  or  was-isi'dans  on  that  side,  would  tend  to 
balance  the  pressure  down  the  chimneys,  and  leave 
the  funnels  more  free  in  the  exercise  of  their  func- 
tions.*^ 

6.  There  is  another  case  which  is  the  reverse  of  that 
last  mentioned.  It  is  where  the  commanding  eminence 
is  farther  firom  the  wind  than  the  chimney  commanded. 
To  explain  this  a  figure  may  be  necessary.  Suppose  then 
a  building  whose  side  AB  happens  to  be  exposed  to  the 
wind,  and  forms  a  kind  of  dam  against  its  progress. 
Suppose  the  wind  blowing  in  the  direction  F£.  The 
air  obstructed  by  this  dam  or  building  AB  will  like 
water  press  and  search  for  passages  thro^igh  ]t|  but  find- 
ing none,  it  is  beat  back  with  violence,  and  spreads  it- 
self on  every  side,  as  is  represented  by  the  curved  lines 
'»  ^9  ^f  ^>  ^»  ^*  ^t  will  therefore  force  itself  down  the 
small  cliimney  €,  in  order  to  get  through  by  some  door 
or  window  open  on  the  other  side  of  the  building.  And 
if  there  be  a  hw  in  such  chimney,  its  smoke  is  of  course 
beat  down,  and  fills  the  room. 


Remedy.  There  is  bnt  one  remedy,  which  is  to  raise  ftMks. 
such  a  funnel  higher  than  the  roof,  supporting  it  if  ne- 
cessary by  iron  bars.  For  a  tumcap  in  this  case  has 
no  efi'ect,  the  dammed-up  air  pressing  down  through  it 
in  whatever  position  the  wind  may  have  placed  its  open- 
ing- 

Dr  Franklin  mentions  a  city  in  which  many  houses 
are  rendered  smoky  by  this  operation.  For  their  kitch- 
ens being  built  behind,  and  connected  by  a  passage  with 
the  houses,  and  the  tops  of  the  kitchen  chimneys  lower 
than  tlie  tops  of  the  houses,  the  whole  side  of  a  street 
when  the  wind  hlowH  against  its  back  forms  such  a  dam 
as  above  described  j  and  the  wind  so  obstructed  forces 
down  those  kitchen-chinraeys  (especially  when  they  have 
but  weak  fires  in  them)  to  pa^is  through  the  passage  and 
house  into  the  street.  Kitchen-chimneys  so  formed  and 
situated  have  another  inconvenience.  In  summer,  if  you 
open  your  upper  room  windows  for  air,  a  light  bieeze 
blowing  over  your  kitchen  chimney  towards  the  house^ 
though  not  strong  enough  to  force  down  its  smoke  as 
aforesaid,  is  sufficient  to  waft  it  into  your  windows,  and 
fill  the  rooms  with  it ;  which,  besides  the  disagreeable^ 
ness,  damages  your  furniture. 

7.  Chimneys,  otherwise  drawing  well,  are  sometimes 
made  to  smoke  by  the  improper  and  inconvenient  titua- 
tioH  of  a  door*  When  the  door  and  chimney  are  on  the 
same  side  of  the  room,  if  the  door  being  in  the  corner 
is  made  to  open  against  the  wall,  which  is  common,  a^ 
being  there,  when  open,  more,  out  of  the  way,  it  fol- 
lows, that  when  the  door  is  only  opened  in  part,  a  ciir>- 
rent  of  air  rushing  in  passes  along  the  wall  into  aad 
across  the  opening  of  the  chimney,  and  flirts  some  of  the 
smoke  out  into  the  room.  This  happeus  more  certainly 
when  the  door  is  shutting,  for  tfa«n  the  force  of  the  cuj^ 
rent  is  augmented,  and  becomes  very  inconvenient  to 
those  who,  warming  themselves  by  the  fire,  happen  to 
sit  in  its  way. 

The  remedies  are  obvious  and  easy.  Either  pot  an 
intervening  screen  from  the  wall  round  great  part  of 
the  fireplace  \  or,  which  is  perhaps  preferable,  shift  the 
hinges  of  your  door,  so  as  it  may  open  the  other  way, 
and  when  open  throw  the  air  along  die  other  wall. 

8.  A  room  that  has  no  fire  in  its  chimney  is  some- 
times filled  with  sm^ke  which  is  received  at  the  top  of  its 

funnel^  and  descends  into  tfie  room.  Funnels  without 
fires  have  an  effect  according  to  their  degree  of  cold- 
ness or  warmth  on  the  air  that  happens  to  be  contained 
in  them.  ^The  surrounding  atmosphere  Is  frequently 
changing  iu  temperature ;  but  stacks  of  funnels  covered 
from  winds  and  sun  by  the  hoase  that  contains  them, 
retain  a  more  equal  temperature.  If,  after  a  warm  sea- 
son, the  outward  air  suddenly  grows  cold,  the  empty 
warm  funnels  begin  to  draw  strongly  upward ;  that  is, 
they  rarefy  the  air  contained  in  them,  which  of  course 
rises,  cooler  air  enters  below  to  supply  its  place,  is  ra- 
refied in  its  turn,  and  rises ^  and  its  operation  continues 
till  the  funnel  grows  cooler,  or  the  outward  air  warmer, 
or  both,  when  the  motion  ceases.  On  the  other  hand, 
if  after  a  cold  season  the  outward  air  suddenly  grows 
Warm  and  of  course  lighter,  the  air  contained  in  the 
cool  funnels  being  heavier  descends  into  the  room  \  and 
the  warmer  air  which  enters  their  tops  being  cooled  in 
its  turn,  and  made  heavier,  continues  to  descend  ^  and 
this  operation  goes  on  till  the  funnels  are  warmed  by  tha 
passin(^  of  warm  air  through  them,  or  the  air  itself  grows 
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Smoke,  cooler.  Wlien  the  tempemtare  of  the  air  and  of  the 
,v  '  funnels  is  nearly  equal,  the  difference  of  warmth  in  the 
air  between  day  and  night  is  sufficient  to  produce  these 
currents :  the  air  will  begin  to  ascend  the  funnels  as  the 
cool  of  the  evening  comes  on,  and  this  current  will  con- 
tinue till  perhaps  nine  or  ten  oVlock  the  next  morning, 
when  it  begins  to  hesitate  ^  and  as  the  heat  of  the  day 
approaches,  it  sets  downwards,  and  continues  so  till  to- 


ces  the  effrct^  because  when  yrni  mo^  want  your  fife 
you  are  sometimes  obliged  to  extingntsh  it.  To  UDdeF> 
stand  this,  it  may  be  considered  that  the  rising  light  air, 
to  obtain  a  free  issue  from  the  funnel,  munt  push  out  of 
its  way  or  oblige  the  air  that  is  over  it  to  rise.  lo  n 
time  of  calm  or  of  little  wind  this  is  done  visibly  }  fbv 
we  sec  the  smoke  that  is  brought  up  by  that  air  rise  in  ft 
column  above  the  chimney  :  but  when  «  violent  current 


Anelfp- 


wards  evening,  when  it  again  hesitates  for  some  time,   4  of  air,  Uiat  itf,  a  strong  wind,  pas^^es  over  the  top  of  ft 


and  then  goes  upwards  constantly  during  the  night,  as 
before  mentioned.  Now  when  smoke  issuing  from  the 
tops  of  neighbouring  fnnnels  passes  over  the  tops  of  fun- 
nels which  are  ut  the  time  drawing  downwards,  as  they 
often  are  in  the  middle  part  of  the  day,  such  smoke  is 
of  necessity  drawn  into  these  funnels,  and  descends  with 
the  air  into  the  chamber. 

The  remedy  is  to  have  a  slidingv  plate  that  will  shut 
perfectly  the  offending  funnel.  Dr  Franklin  has  thus 
described  it :  '*  The  opening  of  the  chimney  is  contract- 
ed by  brick-work  faced  with  marble  slabs  to  about  two 
feet  between  the  jams,  and  the  breast  brought  down  to 
within  about  three  feet  of  the  hearth.  An  iron  frame  is 
placed  just  under  the  breast,  and  extending  quite  to  the 
back  of  the  chimney,  so  that  a  plate  of  the  same  metal 
may  slide  horizontally  backwards  and  forwards  in  the 
grooves  on  each  side  of  the  frame.  This  plate  is  just  so 
large  as  to  fill  the  whole  space,  and  shut  the  chimney 
entirely  when  thrust  quite  in,  which  is  convenient  when 
there  is  no  fire.  Draw  it  out,  so  as  to  leave  between 
its  further  edge  and  the  back  a  space  of  abouttwo  inches ; 
this  space  is  sufficient  for  the  smoke  to  pass^  and  so  large 
a  part  of  the  funnel  being  stopt  by  the  rest  of  the  plate, 
t)ie  passage  of  warm  air  out  of  the  room,  np  the  chim- 
ney, is  obstructed  and  retarded  j  and  by  those  means 
much  cold  air  is  prevented  from  coming  in  through  cre- 
irices,  to  supply  its  place.  This  effect  is  made  manifest 
three  ways.  I.  When  the  fire  burns  briskly  in  cold 
weather,  the  howling  or  whistling  noise  made  by  the 
wind,  as  it  enters  the  room  through  the  crevices,  when 
the  chimney  is  open  as  usual,  ceases  as  soon  as  the  plate 
is  slid  in  to  its  proper  distance.  2.  Opening  the  door 
of  the  room  about  half  an  inch,  and  holding  your  hand 
against  the  opening,  near  the  top  of  the  door,  you  feel 
the  cold  air  coming  in  against  your  hand,  but  weakly, 
if  the  plate  be  in.  Let  another  person  suddenly  draw  it 
out,  so  as  to  let  the  air  of  the  room  go  up  the  chimney, 
with  its  usual  freedom  inhere  chimneys  are  open,  and 
Tou  immediately  feel  the  cold  air  rushing  in  strongly. 
3.  If  something  be  set  against  the  door,  just  sufficient, 
w!ien  the  plate  is  in,  to  keep  the  door  nearly  shot,  by 
resisting  the  pressure  of  the  air  that  would  force  it  open  : 
then,  when  the  plate  is  drawn  out,  the  door  will  be  for- 
ced open  by  the  increased  pressure  of  the  outward  cold 
air  endeavouring  to  get  in  to  supply  the  place  of  the 
warm  air  that  now  passes  out  of  the  room  to  go  up  th«i 
oliimney.  In  our  common  open  chimneys,  half  the  fuel 
u  wasted,  and  its  effect  lost  *,  the  air  it  has  warmed  be- 
ing immediately  drawn  off.'^ 

9.  Chimneys  which  generally  draw  well,  do  neverthe- 
less sometimes  give  smoke  into  the  rooms,  tt  being  driven 
drAvn  by  strong  winds  passing  over  the  tops  oft  heir fvnfiels^ 
though  not  descending  from  any  commanding  eminence. 
I'his  case  is  most  frequent  where  the  funnel  is  short  and 
the  opening  turned  from  the  wind.  It  is  the  more 
grievous,  when  it  happens  to  be  a  cold  wind  that  produ- 


chimney,  its  particles  have  received  so  much  force,  which 
keeps  them  in  a  horizontal  direction  and  follow  each 
other  so  rapidly,  that  the  rising  light  air  has  not  strength 
sufficient  to  oblige  them  to  quit  that  direction  and  move 
upwards  to  permit  its  issue. 

Remedies,  \  n  Venice,  the  costom  is  to  open  or  widen 
the  top  of  the  flue,  rounding  it  in  the  true  form  of  ft  foo- 
nel.  In  other  places  the  contrary  is  practised ;  the  tope 
of  the  flues  being  narrowed  inwaixis,  so  as  to  form  a  «]it 
for  the  issue  of  the  smoke,  long  as  the  breadth  of  the  fun- 
nel, and  only  four  inches  wide.  This  seems  to  have  beeii 
contrived  on  a  supposition  that  the  entry  of  the  wind 
would  thereby  be  obstructecl  *,  and  perhaps  it  might  have 
been  imagined,  that  the  whole  force  of  the  rising  wami 
air  being  condensed,  as  it  were,  in  the  narrow  openings 
would  thereby  be  strengthened,  so  as  to  overcome  tlie  re* 
sistance  of  wind.  This,  however,  did  not  always  succeed^ 
for  when  the  wind  was  at  north-east  and  blew  fresh,  the 
Smoke  was  forced  down  by  fits  into  the  room  where  Dr 
Franklin  commonly  sat,  so  as  to  oblige  him  to  shift  tba 
fire  into  another.  The  position  of  the  slit  of  this  fun- 
nel was  indeed  north-east  and  south-west.  Perhaps  if 
it  had  lain  across  the  wind,  the  eflect  might  have  beea 
difl'erent.  But  on  this  we  can  give  no  certainty.  It 
seems  a  matter  proper  to  be  referred  to  experimeot* 
Possibly  a  tumcap  might  have  been  aerviceable,  but  it 
was  not  tried. 

With  all  tiie  science,  however,  that  a  man  sitall  sup- 
pose himself  possessed  of  in  thisarticle,  he  may  sometimef 
meet  with  cases  that  shall  puzzle  binu  **  I  once  lodged 
(says  Dr  Franklip)  in  a  house  at  London,  which  id  ar 
little  room  had  a  single  chimney  and  funnel.  The  open- 
ing was  very  small,  yet  it  did  not  keep  in  the  smoke, 
and  all  attempts  to  have  a  fire  in  this  room  were  fruit- 
less. 1  could  not  imagine  the  reason,  till  at  length  ob- 
serving that  the  chamber  over  it,  which  had  no  fireplace 
in  it,  was  always  filled  with  smoke  when  a  fire  was  kind- 
led below,  and  that  the  smoke  came  through  the  cracks 
and  crevices  of  the  wainscoat*,  I  had  the  wainscot  takes 
down,  and  discovered  that  the  funnel  which  went  np 
behind  it  had  a  crack  many  feet  in  leni^h,  and  wide 
enough  to  admit  my  arm;  a  breach  very  dangerous  witb 
regard  to  fire,  and  occasioned  probably  by  an  apparent 
irregular  settling  of  one  side  of  the  house.  The  air  en- 
tering this  breach  freely,  destroyed  the  drawiog  force- 
of  the  funnel.  The  remedy  would  have  been,  filling 
up  the  breach,  or  rather  rebuilding  the  funnel :  but  the 
landlord  rather  chose  to  stop  up  the  chimney. 

*^  Another  puzzling  case  1  met  with  at  a  fnend^a 
country  house  near  London.  His  best  room  had  a^ 
chimney  in  whicb,  he  told  me,  he  never  could  have  a 
fire,  for  all  the  smoke  came  out  into  the  room.  I  flat- 
tered myself  I  could  easily  find  the  cause  and  prescribe 
the  cure.  I  opened  the  door,  and  perceived  it  was  not 
want  of  air.  I  made  a  temporary  contraction  of  the 
opening  of  the  chimney,  and  found  that  it  was  not  its 
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being  too  large  tbat  caused  tbe  smoke  to  i$8uc.  I  went, 
out  and  looked  up  at  the  top  of  the  chimney :  Its  fun- 
nel was  joined  in  the  same. stalk  with  others  }  some  of 
tiiem  shorter,  tbat  drew  very  well,  and  I  saw  nothing  to 
prevent  its  doing  the  same.  In  fine,  after  every  other 
ezaminHtion  I  could  think  of,  I  was  obliged  to  ow,n  the 
insufficiency  of  my  skill.  But  my  friend,  who  made  no 
pretension  to  such  kind  of  knowledge,  afterwards  disco* 
vered  the  cause  himself.  He  got  to  the  top  of  the  fun- 
nel by  a  ladder,  and  looking  down  found  it  filled  with 
twigs  and  straw  cemented  by  earth  und  lined  with  fea- 
tilers.  It  seems  the  house  after  being  built,  had  stood 
empty  some  years  before  he  occupied  it  ^  and  he  con- 
cluded that  some  large  birds  had  taken  the  advantage  of 
its  retired  situation  to  make  their  nest  t]\ere.  I'he  rub* 
bish,  considerable  io  quantity,  being  removed,  and  the 
funnel  cleared,  the  chunney  drew  well,  and  gave  satis* 
faction.^' 

Chimneys  whose  funnels  go  up  in  the  north  wall  of  a 
house,  and  are  exposed  to  the  north  winds,  are  not  so  apt. 
to  draw  well  as  those  in  a  south  wall  j  because  when 
rendered  cold  by  those  winds,  they  draw  downwards. 

Chimneys  inclosed  in  the  body  of  a  house  are  better 
thaii  those  whose  funnels  are  exposed  in  cold  walls. 

Chimneys  in  stacks  are.  apt  to  draw  better  than  se- 
parate funnels,  because  the  funnels  that  have  constant 
fires  in  them  warm  the  others  in  some  degree  that  have 
none. 

SjnoKsJark,  This  inpeaious  mac*iiue  is  of  German 
origin,  and  Messinger,  in  his  Collection  of  Mechanical 
Performances^  says  it  is  very  ancient,  being  represent- 
ed m  a  painting  at  Nurenbergh,  which  is  known  to  be 
older  than  the  year  1350. 

Its  construction  is  abundantly  simple.     An  upright 
Bcxcvii.  iron  spindle  QL  (fig.  5.),  placed  in  the  narrow  part  of 
fig-  5.      the  kitchen  chimney,  turns  round  on  two  points  H  and 
L    The  upper  one  H  passes  through  an  iron  bar,  which 
is  built  in  across  tlie  chimneys  and  the  lower  pivot  I  is 
of  tempered  steel,  and  is  conical  or  pointed,  resting  in  a 
conical  bell  metal  socket  fixed  on  another  cross  bar. 
On  the  upper  end  of  the  spindle  is  a  circular  fly  G,  con- 
sisting of  4,  6,  8,  or  more  thin  iron  plates,  set  obliquely 
OD  the  spindle  like  tlie  sails  of  a  windmill,  as  we  shall 
describe  more  paxticularly  by  and  by.     Near  the  lower 
eod  of  the  spindle  is  a  pinion  A,  which  works  in  the 
teeth  of  a  contrate  or  face  wheel  B,  turning  on  a  ho- 
rizontal axis  BC.     One  pivot  of  this  axis  turns  in  a 
cock  fixed  on  the  cross  bar,  which  supports  the  lower 
ead  of  the  upright  spindle  HI,  and  the  other  pivot  turns 
in  a  cock  fixed  on  the  side  wall  of  the  chimney  \  so 
that  this  axle  is  parallel  to  the  front  of  the  chimney. 
On  the  remote  end  of  this  horizontal  axle  there  is  a 
small  pulley  C,  having  a  deep  angular  groove.     Over 
this  pulley  there  passes  a  chain  CD£,  in  the  lower  biglit 
of  which  hangs  the  large  pulley  £  of  the  spit.     This 
end  of  the  spit  turns  loosely  between  the  branches  of  tlie 
fork  of  the  rack  or  raxe  F,  but  without  resting  on  it. 
This  is  on  the  top  of  a  moveable  stand,  which  can  be 
shifted  nearer  to  or  fartlicr  from  the  fire.     The  other 
end  turns  in  one  of  the  notches  of  another  rack.     l*he 
number  of  teeth  in  the  pinion  A  and  wheel  B,  and  the 
diameters  of  the  pulleys  C  and  £,  are  so  proportioned 
that  the  fly  G  makes  from  x  2  to  20  turns  fos  one  turo 
of  the  spit. . 
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The  maitner  of  operation  of  tliis  useful  machine  is. 
easily  understood.     The  air  which  contributes  to  the 
burning  of  the  fuel,  and  pisses  through  the  midst  of  it, 
U  greatly  heated,  and  expanding  prodigiously  in  bulk, 
becomes  lighter  than  the  neighbouring  air,  and  is  there- 
fore pushed  by  it  up  the  chimney.     In  like  manner,  all 
the  air  which  comes  near  the  fire  is  heated,  expanded, 
becomod  lighter,  and  is  driven  ud  the  chimney*     This 
is  called  the  di^ught  or  suction^  but  would  with  greater 
propriety  be  termed  the  drift  of  the  chimney.     As  the. 
chimney  gradually  contracts  in  its  dimensions,  and  as, 
the  same  quantity  of  heated  air  passes  through  ewerj. 
section  of  it,  it  is  plain  that  the  rapidity  of  its  ascent 
most  be  greatest  in  the  narrowest  place.     There  the  fly 
G  should  be  placed,  because  it  will  there  be  exposed  to. 
the  strongest  current.     The  air,  striking  the  fly  vanes, 
obliquely  pushes  them  aside,  and  thos  turns  them  round, 
with  a  considerable  force.     If  the  joint  of  meat  is  ex- 
actly balanced  on  the  spit,  it  is  plain  that  the  only  re- 
sistance to  the  motion  of  the  fly  Is  what  arises  from  tins, 
fnction  of  the  pivots  of  the  upright  spindle,  the  friction^ 
of  the  pinion  and  wheel,  the  friction  of  the  pivots  of 
the  horizontal  axis,  the  friction  of  the  small  end  of  the 
spit,  and  the  friction  of  the  chain  in  the  top  pulleys.; 
The  whole  of  this  is  but  a  mere  trifle.     But  there  is  fre- 
quently a  considerable  inequality  in  the  weight  of  tha 
meat  on  different  sides  of  the  spit :  there  must  therefore 
be  a  sofljcient  overplus  of  force  in  the  impulse  of  the 
ascending  air  on  the  vanes  of  the  fly,  to  overcome  this, 
want  of  equilibrium  occasioned  by  the  unskilfulness  or 
negligence  of  the  cook.     There  is,  however,  common- 
ly euough  of  power  when  the  machine  is  properly  con- 
structed.    The  utility  of  this  machine  will,  we  hope,, 
procure  us  the  indulgence  of  some  of  our  readers,  while 
we  point  out  the  circumstances  on  which  its  performance 
depends,  and  the  maxims  which  should  be  followed  in. 
its  construction.  ] 

The  upward  current  of  air  is  the  moving  power,  and 
should  be  increased  as  much  as  possible,  and  applied  ia« 
the  most  advantageous  manner.     Every  thing  will  in-- 
crease  Uie  current  which  improves  the  draught  of  the 
chimney  and  secures  it  from  smoking.    A  smoky  chim-; 
ney  must  always  have  a  weak  current.     For  this  parti- 
cular, therefore,  we  refer  to  what  has  been  delivered  ia, 
the  article  Pk£UMATICs,   N^  359^    and   the   article 
Smoke.  ^ 

With  respect  to  the  manner  of  applying  tjiis  force,  it. 
is  evident  that  the  best  construction  of  a  windmill  sails . 
will  be  nearly  the  best  construction  for  the  fly.     Ac- 
cording to  the  usual  theory  of  the  impulse  of  fluids,, 
the^nreatest  eflective  impulse  (that  is,  in  the  direction  of 
the  fly's  motion)  will  be  produced  if  the  plane  of  the . 
vane  be  inclined  to  the  axis  in  an  angle  of  54  degrees- 
46  minutes.     But,  since  we  have  pronounced  this  the-- 
oiT  to  be  so  very  defective,  we  had  better  take  a  deter- 
mination founded  on  the  experiments  on  the  impulse  of 
fluids  made  by  the  academy  of  Paris.     These  authorise 
us  to  say,  that  ^^  or  50  degrees  will  be  the  best  angle 
to  give  the  vane :  but  this  most  be  understood  only  of 
that  pavt  of  it  which  is  close  adjoining  to  the  axis.     The , 
vane  itself  must  be  twisted,  or  weathered  as  the  mill- 
wrightH.term  it,  and  most  be  much  more  oblique  at  its. 
outer  extremity.     The  exact  position  cannot  be  deter- 
mmed  with  any  precision  j  because  tliis  depends  on  the- 
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Smoke-  ^oportion  of  tlie  velocity  of  the  vftne  to  that  of  the 
Jack,  cuh'ent  of  heated  air.  This  is  subject  to  no  rule,  being 
changed  according  to  the  load  of  the  jack.  We  ima- 
gine that  an  obliquity  of  65  degrees  for  the  oater  ends 
of  the  vanes  will  be  a  good  position  for  the  generality 
of  cases.  Messinger  describes  an  ingenious  contrivance 
for  changing  this  angle  at  pleasarci  in  order  to  vary  the 
velocity  of  the  motion.  Each  vane  is  made  to  torn 
round  a  midrib,  which  stands  out  like  a  radius  from  the 
spindle,  and  the  vane  is  moved  by  a  stiff  wire  attached,  to 
one  of  the  corners  adjoining  to  the  axle.  These  wires 
are  attached  to  a  ring  which  slides  on  the  spindle  like 
the  spreader  of  an  umbrella  ;  and  it  is  stopped  on  any 
part  of  the  spindle  by  a  pin  thrust  through  a  hole  in  <Ut 
spindle  and  ring.  We  mention  this  briefly,  it  being 
easily  understood  by  any  mechanic,  and  but  of  little  con- 
sequence, because  the  machine  is  not  susceptible  of  much 
precision. 

It  is  easy  to  see  thatanlncreaseof  the  surface  of  the 
Tanes  will  increase  the  power:  therefore  they  should  oc- 
cupy the  whole  space  of  the  circle,  and  not  consist  of 
four  narrow  arms  like  the  sails  of  a  windmill.  It  in  bet- 
ter to  make  many  narrow  vanes  than  a  few-broad  ones ) 
as  will  appear  plain  to  one  well  acquainted  with  the 
mode  of  impulse  of  fluids  acting  obliquely.  We  recom- 
mend eight  or  twelve  at  least  ^  and  each  vane  should 
be  so  broad,  that  when  the  whole  is  held  perpendicular 
between  the  eye  and  the  light,  no  light  shall  come 
.through  the  fly,  the  vanes  overlapping  each  other  a  very 
smalt  matter^  We  also  recommend  the  making  them 
of  stiff  plate.  Their  weight  contributes  to  the  steady 
motion,  and  enables  the  fly,  which  has  acquired  a  con- 
siderable velocity  during  a  favourable  position  of  things, 
to  retain  a  momentum  sufficient  to  pull  round  the  spit 
^hile  the  heavy  side  of  the  meat  is  rising  from  its  lowest 
position.  In  such  a  situation  a  light  fly  soon  loses  its 
momentum,  and  the  jack  staggers  under  its  load. 

It  is  plain,  from  what  has  been  said,  that  the  fly  shooM 
occupy  the  whole  of  that  section  of  the  vent  where  it  is 
placed.  The  vent  must  therefore  be  brought  to  a  round 
form  in  that  place,  that  aone  of  the  current  may  pass 
uselessly  by  it. 

It  is  an  important  question  where  the  fly  should  be 
placed.     If  in  a  wide  part  of  the  vent,  it  will  have  a 
great  surface,  and  act  by  a  long  lever  j  but  the  current 
in  that  place  is  slow,  and  its  impulse  weak.    This  is  a  fit 
subject  of  calculation.     Suppose  that  we  have  it  in  our 
choice  to  place  it  either  as  it  is  drawn  in  the  figure,  or 
farther  up  at  f,  where  its  diameter  must  be  one  half  of 
what  it  is  at  6.     Since  the  same  quantity  of  heated  air 
passes  through  both  sections,  and  the  section  g  has  only 
one- fourth  of  the  area  of  the  section  G,  it  is  plain  that 
the  air  must^ie  moving  four  times  faster,  and  that  its  im- 
pulse is  1 6  times  greater.     But  the  surface  on  which  it 
is  acting  is  the  fourth  part  of  that  of  the  fly  G }  the  ac- 
tual impulse  thereibre  is  only  four  times  greater,  soppo- 
^ng  both  flies  to  be  moving  with  the  same  relative  ve- 
locity in  respect  of  the  current^  that  is,  the  rim  of  each 
moving  with  the  same  portion  of  tlie  velocity  of  the  cur- 
rent.    This  will  be  the  case  when  the  small  fly  turns 
eight  times  as  often  in  a  minute  as  the  large  fly  t  for 
the  air  is  moving  four  times  as  quick  at  g^  and  the  dia- 
meter of^  is  one-half  of  that  of  G.     Therefore,  when 
]the  small  fly  is  turning  eight  times  as  quick  as  the  great 
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one,  there  is  a  quadruple  impulse  acting  %t  half  the  di- 
stance from  the  axis.  The  momeniom  or  energy  there- 
fore of  the  current  is  doable.  Therefore,  supposing  the 
pinion,  wheel,  and  pulleys  of  both  jacks  to  be  the  same, 
the  jack  with  the  small  fly,  placed  in  ^he  narrow  part  of 
tlie  vent,  will  be  16  times  more  powerful. 

By  this  example,  more  easily  understood  than  a  ge- 
neral process,  it  appears  that  it  is  of  particalar  impor- 
tance to  place  the  iiy  in  «n  elevated  part  of  the  vent, 
where  the  area  may  be  much  contracted.  In  order  still 
farther  to  increase  the  power  of  the  machine,  it  would 
be  very  proper  to  lengthen  the  spindle  still  morst  and  to 
put  another  fly  on  it  at  a  considerable  dirtance  above  the- 
first,  and  a  third  above  this,  &e. 

As  the  velocity  of  the  current  changes  by  every 
change  of  the  fire,  the  motion  of  this  jack  roust  be  very 
unsteady.  To  render  it  as  adjustable  as  may  be  to  the- 
particular  purpose  of  the  cook,  the  pulley  E  has  several 
grooves  of  difl^rtnt  diameters,  and  the  spit  turns  more 
or  less  slowly,  by  the  same  motion  of  the  fly,  according 
as  it  hangs  in  the  chain  by  a  larger  or  smaller  pulky  or 
groove. 

Such  is  the  construction  of  the  smoke- jack  in  its  most 
simple  form.  Some  are  more  artificial  and  complicated, 
having,  in  place  of  the  pulleys  and  connecting  chain,  a 
spindle  coming  down  from  the  horizontal  axis  BC.  On 
the  upper  end  of  this  spindle  is  a  horizontal  contrate 
wheel,  driven  by  a  piuion  in  place  of  the  pulley  C.  On 
the  lower  end  is  a  pinion,  driving  a  contrate  wheel  in 
place  of  the  pulley  £.  This  construction  is  represent- 
ed in  fig.  6.  Others  are  constructed  more  simply,  in  f*if<  ^ 
the  manner  represented  in  fig.  7.  But  our  firf»t  con-  ^i^-  ?• 
struction  has  great  advantage  in  point  of  simplicity,  and 
allows  a  more  easy  adjustment  of  the  spit,  which  may  he 
brought  nearer  to  the  fire  or  removed  farther  from  it 
without  any  trooble  \  whereas,  in  the  others,  with  a 
train  of  wheels  and  pinions,  this  cannot  be  done  with- 
out several  changes  of  pins  and  screws.  The  only  im- 
perfection of  the  pulley  is,  that  by  long  use  the  grooves 
become  slippery,  and  an  ill-balanced  joint  is  apt  to  bold 
back  the  spit,  while  the  chain  slides  in  the  grooves. 
This  may  be  completely  prevented  by  makmg  the 
grooves  flat  instead  of  angular  (which  greatly  diminishes 
the  friction),  and  furnishing  them  with  short  stnds  or 
pins  which  take  into  every  third  or  fourth  link  of  the 
chain.  If  the  chain  be  made  of  the  simplest  form,  with 
flat  links,  and  each  link  be  made  of  an  exact  length 
(making  them  all  on  a  mould),  the  motion  will  be  as 
easy  as  with  any  wheel  work,  and  without  the  least 
chance  of  slipping. 

It  is  always  of  importance  to  avoid  this  slipping  of 
the  chain  by  balancing  tbe  loaded  spit.  For  this  pur- 
pose it  will  be  extremely  convenient  to  have  what  is 
called  a  balance-skewer*  Let  a  part  of  the  spit,  imme- 
diately adjoining  to  the  pulley,  be  made  round,  and  let 
an  arm  be  made  to  turn  on  it  stifily,  so  that  it  may  be 
made  fast  in  any  position  by  a  screw.  Let  a  leadeu  ball 
be  made  to  slide  along  this  arm,  with  a  screw  to  liasten 
it  at  any  distance  from  the  spit.  When  the  meat  is 
spitted,  lay  it  on  the  rack«i,  and  the  heaviest  side  will 
immediately  place  itself  undermost.  Now  turn  rouml 
the  balance-skewer,  so  that  it  may  point  straight  up- 
wards, and  make  it  fast  in  that  position  by  the  screw. 
Put  the  leaden  ball  on  it,  and  slide  it  inwards  or  out- 
wards 
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wards  till  it  exactly  balances  the  heavy  side,  which  will 
appear  by  the  spites  remaining  in  any  position  in  which 
it  is  put. 

The  greatest  dlflSculty  is  to  keep  the  macliinc  in  re- 
pair. The  essential  part  of  it,  the  first  mover,  the  fly, 
and  the  pinion  and  wheel,  by  which  its  motion  is  trans* 
mitted  to  the  rest  of  the  machine,  are  situated  in  a  place 
©f  difficult  access,  and  where  they  are  exposed  to  vio- 
lent heat  and  to  the  smoke  and  soot.  The  whole  weight 
#f  the  fly,  resting  on  the  lower  pivot  I,  must  exert  a 
great  pressure  tliere,  and  occasion  great  friction,  even 
when  this  pinion  is  reduced  to  the  smallest  size  that  is 
compatible  with  the  necessary  strength.  The  pivot  must 
be  of  hardened  steel,  tapei*ed  like  an.  obtuse  cone,  and 
must  turn  in  li  conical  socket,  also  of  hardened  steel  or 
ef  bell-metal  ^  and  this  seat  of  pressure  and  friction  must 
be  continually  supplied  with  oil,  which  it  consumes  very 
quickly.  It  is  not  sufl&cient  that  it  be  from  time  to  time 
smeared  with  an  oiled .  feather  ^  there  must  be  an  iron 
cup  formed  round  the  socket,  ahd  kept  filled  with  oiL 
It  is  surprbing  bow  quickly  it  disappears  j  it  soon  be- 
comes clammy  by  evaporation,  and  by  the  soot  which 
gathers  about  it.  The  continued  rubbing  of  the  pivot 
and  socket  wears  them  both  very  fast ;  and  this  is  in- 
creased by  bard  powders,  such  as  sandy  dost,  that  are 
hurried  up  by  the  rapid  current  every  time  that  the 
cook  stirs  tlie  fire.  These,  getting  between  the  rub- 
bing parts,  cause  them  to  grind  and  wear  eaeli  other 
prodigiously.  It  is  a  great  improvement  to  invert  these 
rubbing  parts.  Let  the  lower  end  of  the  spindle  be  of 
a  considerable  thickness,  and  have  a  conical  hollow  nice- 
ly drilled  in  its  extremity.  Let  a  blunt-pointed  coni- 
cal pin  rise  up  in  the  middle  of  the  oil  cop,  on  which 
the  conical  hollow  of  the  spindle  may  rest.  Here  will 
be  the  same  steady  support,  and  the  same  friction  as  in 
the  other  way  j  but  no  grinding  dust  can  now  lodge  be- 
tween the  pivot  and  its  socket :  and  if  this  upright  pin 
be  screwed  up  through  the  bottom  of  the  cup,  it  may 
be  screwed  farther  up  in  proportion  as  it  wears  >  and 
thus  the  upper  pivot ^  will  never  desert  its  hole,  a  thing 
which  soon  happens  in  the  common  way.  We  can  say 
from  experience,  that  a  jack  constructed  in  this  way  will 
not  require  the  fifth  part  of  the  repairs  of  one  done  ia 
ihe  other  way. 

It  is  of  importance  that  the  whole  be  so  put  toge- 
ther as  to  be  easily  taken  down,  in  order  to  sweep  the 
vent,  or  to  be  repaired,  See.  For  this  purpose,  let  tlie 
cross  bar  which  carries  the  lower  end  of  the  upright 
spindle  be  placed  a  little  on  one  side  of  the  perpendicu- 
lar line  from  the  upper  pivot  hole.  Let  the  cock  which 
carries  the  oil  cup  and  the  pivot  of  the  horizontal  axis 
BC  be  screwed  to  one  side  of  this  cross  bar,  so  that  the 
centre  of  the  cop  may  be  exactly  under  the  upper  pivot 
bole.  By  this  construction  we  have  only  to  unscrew 
this  cock,  and  then  both  axles  come  out  of  their  places 
at  once,  and  may  be  replaced  without  any  trouble.  We 
have  sketched  in  fig.  8.  the  manner  in  which  this  may 
be  done,  where  M  represents  a  section  of  the  lower  cross 
bar.  BCDE  is  the  cock,  fixed  to  the  bar  by  the  pins 
vrhich  go  through  buth,  with  finger  nuts  a  and  b  on  the 


Afler  all,  we  must  acknowledge  that  the  smoke- jack-  Smoke- 
is  inferior  to  the  common  jack  that  is  moved  by  a  weight.  J&ok 
It  is  more  expensive  at  first,  and  requires  more  frequent 
repairs  ^  its  motion  is  not  so  much  under  command  ^  it 
occasions  soot  to  be  thrown  about  the  fire,  to  the  great 
annoyance  of  the  cook  ^  and  it  is  a  great  encumbrance 
when  we  would  clean  the  vent. 

SMOKE'Farl/inigs.  The  pentecostals  or  customary 
oblations  offered  by  the  dispersed  inhabitants  within  a 
diocese  when  they  made  their  procession  to  the  mother 
or  cathedral  church,  came  by  degrees  into  a  standing 
annual  rent  called  smoke  Jar  things. 

Smoke  Silirr,  Lands  were  holden  in  some  places  by 
the  payment  of  the  sum  of  6d.  yearly  to  the  sheriQ*, 
called  smoke-silver  (Par.  4.  Edw.  Vl.),  Smoke-silver 
and  smoke- penny  are  to  be  paid  to  the  ministers  of  di- 
vers parishes  as  a  modus  in  lieu  of  tithe- wood :  and 
in  some  manors  formerly  belonging  to  religious  houses,, 
there  is  still  paid,  as  appendant  to  the  said  manors,  the 
ancient  Peter-pence,  by  the  name  of  Smoke-numetf 
{Twisd*  Hist,  Vindicat.  77.). — ^The  bishop  of  London 
anno  1444,  issued  out  his  commission.  Ad  ievatidum  k 
smoke- farthings,  &Cr 

SMOLENSKO,  a  large  and  strong  city  of  Russia, 
and  capital  of  a  government  of  the  same  name,  with  a 
castle  seated  on  a  mountain,  and  a  bishop's  see.  It  i» 
strong  by  its  situation.  It  has  been  taken  and  retakeiv 
several  times  by  the  Poles  and  Russians  \  but  these  last 
have  had  possession  of  it  ever  since  the  year  1687.  ^t 
was  taken  by  the  French  in'  their  irruption  into  Russia 
in  1 81 2.  It  is  seated  on  the  river  Nieper,  near  the 
frontiers  of  Lithuania,  188  miles  south-west  of  Moscow* 
E.  Long.  31.  22.  N.  Lat.  54,  50.^ 

Smolensko,  a  government  of  Russia,  bounded  on 
the  north  by  Twer,  on  the  east  by  Moscow,  on  the 
south  by  Kalouga,  and  on  the  west  by  Witepek.  It  is 
full  of  forests  and  mountains,  but  is  fertile  in  grain. 
The  population  in  1815  was  965,000. 

SMOLLET,  Dr  Iobias,  an  author  whose  wTiting9 
will  transmit  his  name  with  honour,  to  posterity,  was 
bom  in  the  year  1720  at  a  small  village  within  two 
miles  of  Cameron,  on  the  banks  of  the  river  Leven* 
He  appears  to  have  received  a  classical  education,  and 
was  bred  to  the  practice  of  physic  and  surgery  \  and  ia 
the  early  part  of  his  life  served  as  a  surgeon's  mate  VfL 
the  navy. 

The  incidents  that  befel  him  during  his  continuance 
in  this  capacity  served  as  a  foundation  for  Roderic  Ran- 
dom, one  of  the  most  entertaining  novels  in  the  English 
tongue.  He  was  present  at  the  siege  of  Cartbagena ; 
and  in  the  before-mentioned  novel  he  has  given  a  faitli- 
ful,  though  not  very  pleasing,  account  of  the  managb- 
ment  of  that  ilKconducted  expedition,  which  he  censures 
in  the  warmest  terms,  and  from  circumstances  which  fell 
under  his  own  particular  observation. 

}lis  connection  with  the  sea  seems  not  to  have  beea 
of  long  continuance  \  and  it  is  probable  that  he  wrote 
several  pieces  before  he  became  known  to  the  public  by 
his  capital  productions.     The  first  piece  we  know  of 


with  certainty  ia  a  Satire  in  two  parts,  printed  first  in 
opposite  side,   l^i  is  the  hard  ^teet  pin  with  the  conical  ^  the  years  1746  and  1747,  and  reprinted  in  a  Collection 

je  lower  end  I  of  the  upright  spindle     of  his  Plays  and  Poems  in  1777.    Ab 


top  f,  on  which  the 

JiG  rests,  in  the  manner  recommended  as  the  best  and 
most  durable.  The  pivot  of  the  horizontal  axis  turns 
in  a  hole  at  E  the  top  of  the  cock. 


About  this  period,  or 
some  time  before,  he  wrote  for  Mr  Rich  an  opera  intitled 
Alceste,  which  has  never  been  performed  nor  printed. 
At  the  age  of  18  he  wrote  a  tragedy  intitled  The 
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Sm<Jler.  Regicide,  founded  on  the  story  of  tbe  assanination  of 
James  I.  of  Scotland.  In  the  preface  to  this  piece, 
published  by  subscription  in  the  year  17499  he  bitterly 
exclaimed  against  false  patrons,  and  the  duplicity  of 
theatrical  managers.  The  warmth  and  impetuosity  of 
bis  temper  hurried  him,  on  this  occasion,  into  unjust  re- 
flections against  the  late  George  Lord  Lyttleton  and 
Mr  Garrick  :  the  character  of  the  former  he  character- 
ised in  the  novel  of  Peregrine  Pickle,  and  he  added  a 
burlesque  of  the  Monody  written  by  that  nobleman  on 
the  death  of  his  lady.  Against  Mr  Garrick  he  made 
illiberal  ill-fgunded  criticisms  ;  and  in  his  norel  of  Ro- 
derick Random  gave  a  very  unfair  representation  of  his 
treatment  of  him  respecting  this  tragedy.  Of  this  con- 
duct he  afterwards* repented,  and  acknowledged  his  er- 
rors 'j  though  in  the  subsequent  editions  of  the  novel 
the  passages  which  were  the  hasty  effusions  of  disap- 
pointment were  not  omitted. 

However,  in  giving  a  sketch  of  the  liberal  arts  in 
his  History  of  England,  he  afterwards  remarked,  "  the 
edihibitions  of  the  stage  were  improved  to  the  most  ex- 
qnisite  entertainment  by  the  talents  and  management  of 
Garrick,  who  grtatly  surpassed  all  his  predecessors  of 
this  and  perhaps  every  other  nation,  in  his  genius  for 
acting,  in  the  sweetness  and  variety  of  his  tones,  the  ir- 
resistible  magic  of  his  eye,  the  fire  and  vivacity  of  his 
Bctidn,  the  eloquence  of  attitude,  and  the  whole  pathos 
of  expression. 

*  Not  satisfied  with  this  public  declaration,  he  wrote 
an  apology  to  Mr  Gairick  in  still  stronger  terms.  With 
these  ample  concessions,  Mr  Garrick  was  completely  sa- 
tisfied 'y  so  that  in^i757,  when  Dr  SmolletV  comedy  of 
the  Reprisals,  an  afterpiece  of  two  acts,  was  performed 
at  Drury  Lane  theatre,  the  latter  acknowledged  himself 
highly  obliged  for  the  friendly  care  of  Mr  Garrick  ex« 
e)rtcd  in  preparing  it  for  the  stage ;  and  still  more  for 
his  acting  the  part  of  Lusignan  in  Zara  for  his  benefit, 
on  the  sixth  instead  of  the  ninth  night,  to  whicli  he  was 
(Ally  in  titled  by  the  custom  of  the  theatre. 

The  Adventures  of  Roderic  Random,  published  in  1748, 
2  vols  l2mo,  a  book  which  still  continues  to  have  a  most 
extensive  sale,  first  established  the  I>octor*s  reputation. 
All  the  first  volume  and  the  beginning  of  the  second  ap- 
pear to  consist  of  real  incident  and  character;  though 
certainly  a  good  deal  heightened  and  disguised.  The 
Judge  his  grandfather.  Crab  and  Potion  the  two  apo- 
thecaries; and  ^Squire  Gawky,  were  characters  \9ell 
known  in  that  part  of  the  kingdom  whero  the  scene  was 
laid.  Captains  Oakhum  and  Whiffle,  Doctors  Mack- 
sfiane  and  Morgan,  were  also  said  to  be  real  personages ; 
hut  thenr  names  we  have  either  never  learned  or  have 
now  forgotten.  A  bookbinder  and  barber  long  eager- 
ly contended  for  being  shadowed  under  tbe^  name  of 
Strap,  The  Doctor  seems  to  have  enjoyed  a  peculiar 
felicity  in  describing  sea  characters,  particularly  the 
officers  and  sailors  of  the  navy.  His  Trunnion,  Hatch- 
way, ahd  Pipes,  are  highly  finished  originals;  but 
what  exceeds  them  all,  and  perhaps  equals  any  charac- 
ter that  has  yet  been  painted  by  the  happiest  genius  of 
ancient  or  modern  times,  is  his  Lieutenant  Bowling. 
This  is  indeed  nature  itself)  original,  unique  and  sui 
generis, 

'  By  the  publication  of  this  work  the  Doctor  had  ac- 
quired so  great  a  reputation,  that  henceforth  a  certain 
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degree  of  success  was  insured  to  every  thing  known  OF  Sai^et 
suspected  to  proceed  from  his  band.  In  the  course  of 
a  few  years,  the  Adventures  of  Peregrine  Pickle  ap« 
peared  ;  a  work  of  great  ingenuity  and  contrivance  in 
the  composition,  and  in  which  an  uncommon  degree  of 
erudition  is  displayed,  particularly  in  the  description  of 
the  entertainment  given  by  the  Republican  Doctor,  af- 
ter the  manner  of  the  ancients.  Under  this  personage 
the  late  Dr  Akenside,  author  of  The  Pleasures  of  Ima- 
gination, is  supposed  to  be  typified  ;  and  it  would  be 
difficult  to  determine  whether  profound  learning  or  ge- 
nuine humour  predominate  most  in  this  episode.  An* 
Other  episode  of  the  Adventures  of  a  Lady  of  Quality, 
likewise  inserted  in  this  work,  contributed  greatly  to  ita 
success,  and  is  indeed  admirably  executed  ;  the  mate* 
rials,  it  is  said,  the  lady  herself  (the  celebrated  Lady 
Pane)  furnished. 

These  were  not  the  only  original  compositions  of  this 
stamp  with  which  the  Doctor  has  favoured  the  public. 
Ferdinand  Count  Fathom,  and  Sir  Launcelot  Greaves, 
are  still  in  the  ]Ut  of  what  may  be  called  reading  mnreU^ 
and  have  gone  through  seteral  editions  \  but  there  is  no 
injustice  in  placing  them  in  a  rank  far  below  the  former. 
P/o  doubt  invention,  character,  composition,  and  con- 
trivance, are  to  be  found  in  both  ^  but  then  sitoaticns 
are  described  which  are  hardly  possible,  and  ^characters 
are  painted  which,  if  not  altogether  unexampled,  are  at 
I^ast  incompatible  with  modern  manners  \  and  whith 
Ought  not  to  be,  as  the  scenes  are  laid  in  modem 
times. 

The  last  work  which  we  believe  the  Doctor  published 
Was  of  much  the  same  species,  bnt  cast  into  a  difierenl 
form— The  Expedition  of  Humphrey  Clinker.  It  con- 
sists of  a  series  of  letters,  written  by  different  persons  to 
their  respective  correspondents.  He  has  here  carefully 
avoided  tlie  faults  which  may  be  justly  charged  to  his 
two  former  productions.  Here  are  no  extravagant 
characters  nor  unnatural  situations  On  the  contrary, 
an  admirable  knowledge  of  life  and  manners  is  display- 
ed \  and  most  useful  lessons  are  given  applicable  to  in« 
teresting  but  to  y^ij  Common  situation's. 

We  know  not  whether  the  remark  has  been  made, 
but  there  is  certainly  a  very  obvious  similitude  between 
the  characters  of  the  three  heroes  of  the  Doctor^s  chief 
productions.  Roderic  Random,  Peregrine  Pickle,  and 
Matthew  Bramble,  are  all  brothers  of  the  same  family. 
The  same  satirical,  cynical  disposition,  the  same  gene- 
rosity and  benevolence,  are  the  distinguishing  and  cha- 
racteristical  features  of  all  three :  but  they  are  far  from 
being  servile  copies  or  imitations  of  each  other.  They 
differ  as  much  as  the  Ajax,  Diomed,  and  Achilles  of 
Homer.  This  was  undoubtedly  a  great  effort  of  ge- 
and  the  Doctor  seems  to  have  described  his  own 


nius 


character  at  the  different  stages  and  situations  of  his  life. 
Before  he  took  a  house  at  Chelsea,  he  attempted  to 
Settle  as  practitioner  of  physic  at  Bath  ;  and  with  that 
view  wrote  a  treatise  on  the  waters  \  hut  was  unsuccess- 
ful, chiefly  because  he  could  not  render  himself  agree- 
able to  the  women,  whose  favour  is  certainly  of  great 
consequence  to  all  candidates  for  eminence,  whether  iii 
medicine  or  divinity.  This,  however,  was  a  little  ex- 
traordinary J  for  those  who  remembered  Dr  Smollet  at 
that  time,  cannot  but  acknowledge  that  he  was  as  grace- 
ful and  handsome  a  man  as  aiiy  of  the  age  he  lived  in ; 
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.net  besides,  tlicre  was  a  certain  dignity  in  litsairand  man- 
ner winch  could  not  but  Inspire  respect  wherever  he  ap- 
peared. Perhaps  be  was  too  soon  discouraged  ^  in  all 
probability,  had  he  persevered,  a  man  ofhis  great  learn- 
ing, profound  sagacity,  and  intense  application,  besides 
being  endued  with  every  other  external  as  well  as  inter- 
nal accomplishment,  must  have  a't  last  succeeded,  and, 
had  be  attained  to  common  old  age,  been  at  the  head  of 
Jiis  profession. 

Abandoning  physic  altogether  as  a  profession,  he  Bx- 
ed  his  residence  at  Chelsea,  and  turned  his  thoughts  en- 
tirely to  writing.  Yet,  as  an  author,  he  was  not  near 
80  successful  as  his  happy  genius  and  acknowledged 
merit  certainly  deserved.  He  never  acquired  a  patron 
among  the  great,  who  by  his  favour  or  beneficence  re- 
Keved  him  from  the  necessity  of  writing  for  a  subsistence. 
The  truth  is,  Dr  Smollet  possessed  a  loftiness  and  eleva- 
tion of  sentiment  and  character  which  appear  to  have 
disqualified  him  for  paying  eourt  to  those  who  were  ca- 
pable of  conferring  favours.  It  would  be  wrong  to  call 
this  disposition  pride  or  haughtiness  j  for  to  his  equals 
and  inferiors  he  was  ever  poKte,  friendly,  and  generous. 
Booksellers  may  therefore  be  said  to  have  beeji  his  on- 
ly patrons  ^  and  from  them  he  had  constant  employ- 
ment in  translating,  compiling,  and  reviewing.  He 
translated  Gil  Bias  and  Don  Quixote,  both  so  happily, 
that  all  the  former  translations  of  these  excellent  pro- 
ductions of  genius -have  been  almost  superseded  hy  his. 
His  name  likewise  appears  to  a  translation  ofVoltaire^s 
Prose  Works  ^  but  little  of  it  was  done  by  Win  own 
hand^  he  only  revised  it,  and  added  a  few  notes.  Pie 
was  concerned  in  a  great  variety  of  compilations.  His 
History  of  England  was  the  principal  work  of  thut 
kind.  Ijt  had  a  most  extensive  sale;  and  the  Doctor  is 
said  to  have  received  2000I.  for  writing  it  and  the  con- 
tinuation. 

In  1755  be  set  on  foot  the  Critical  Review,  and 
continued  the  principal  manager  of  it  till  he  went  abroad 
for  the  first  time  in  the  year  1763.  He  was  perhaps 
too  acrimonious  sometimes  in  the  conduct  of  that  work ; 
and  at  the  same  time  displayed  too  much  sensibility 
when  any  of  the  unfortunate  authors  attempted  to  reta- 
liate whose  works  he  had  pei  haps  justly  censured. 

Among  other  controversies  in  which  his  engagements 
in  this  publication  involved  him,  the  most  material  in 
its  consequences  was  that  occasioned  by  his  remarks  on 
a  pamphlet  published  by  Admiral  Knowles.  That  gtU' 
tleman,  in  defence  of  his  conduct  on  the  expedition  to 
Rochfort,  published  a  vindication  of  himself  j  which  fal- 
ling under  the  Doctor^s  examination,  produced  some 
very  severe  strictures  both  on  the  performance  and  on 
the  character  of  the  writer.  The  admiral  immediately 
commenced  a  prosecution  against  the  printer;  declaring 
at  the  same  time  that  he  desired  only  to  be  informed 
who  the  writer  was,  that  if  he  proved  to  be  a  gentle- 
man he  might  obtain  the  satisfaction  of  one  from  him. 
In  this  aflfair  the  Doctor  behaved  both  with  prudence 
and  with  spirit.  Desirous  of  compromising  the  dispute 
with  the  admiral  in  an  amicable  manner,  he  applied  to 
his  friend  Mr  Wilkes  to  interpose  his  good  offices  with 
his  opponent.  The  admiral,  however,  was  inflexible; 
And  just  as  sentence  was  going  to  be  pronounced  against 
the  printtr,  the  Doctor  came  into  court,  avowed  him- 
self the  author  of  the  Strictures,  and  declared  himself 
ready  to  orive  Mr  Knowles  any  satisfaction  he  chose. 
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The  admiral  immediately  cooioMMced  a  fc^-^fe  iJrtivc  ^-<' 
against  the  Doctor,  who  waa  fouiU  ji«i:ty,  dftA^  icc .  "^^  ^ 
and  condemned  to  ihrtf  montha  ioiprttr/oaaent  iu  t^ 
King^s  Bench.  It  im  there  be  is  aaud  to  have  wrh^A^t 
the  Adventures  of  Sir  Launcdot  Greavrs,  in  wbkb  h^ 
has  described  some  remarkable  characters,  then  bu  leU 
low-prisoners. 

When  Lord  Bote  was  called  to  the  chief  ailmioiafa' 
tion  of  aflairs,  he  was  prevailed  upon  to  write  in  ^(ctMaa 
of  that  nobleman^s  measures;  which  be  Aid  in  a  ir(t«rk«v 
paper  called  the  Briton,  This  (rave  t\%k  to  iIm;  f-Aowm 
North  Briton  ;  wherein,  according  to  the  opinion  </f 
the  public,  he  was  rather  ba(Hed.  The  truth  is  tUm 
Doctor  did  not  seem  to  possess  the  talents  nec^'Miaryfiyr 
political  altercation.  He  wanted  temper  and  cwAn^^tt^  ; 
and  his  friends  accused  his  patron  of  having  denied  h'ttn 
the  necessary  information,  and  even  neglected  the  fulfil* 
ling  of  some  of  his  other  engagements  with  him*  Be 
that  as  it  will,  the  Doctor  is  said  not  to  have  forgotten 
him  in  his  subsequent  performances. 

Besides  the  Briton,  Dr  Smollet  is  supposed  to  hav« 
written  other  pieces  in  support  of  the  cause  he  espoused* 
The  Adventures  of  an  Atom,  in  two  volumes,  are  known 
to  be  his  production. 

His  constitution  being  at  last  greatly  impaired  by  a 
sedentary  life  and  assiduous  application  to  study,  be 
went  abroad  for  his  health  in  June  1763,  and  continned 
in  France  and  Italy  two  years.  He  wrote  an  account 
of  bis  travels  in  a  series  of  letters  to  some  friends,  which 
were  afterwards  published  in  two  volumes  octavo,  1.766. 
During  all  that  time  he  appears  to  have  laboured  under 
a  constant  fit  of  chagrin.  A  very  slight  perusal  of  these 
letters  will  sufficiently  evince  that  this  observation  is 
founded  in  fact,  and  is  indeed  a  melancholy  instance  of 
the  influence  of  bodily  distemper  over  the  best  disposi- 
tion. 

His  relation  of  his  travels  i^  actually  cynical ;  for 
which  Sterne,  in  his  Sentimental  Journey,  has  animad* 
verted  on  him  under  the  character  of  Smelfuogus.  vThe 
Doctor  lived  to  return  to  his  native  country :  but  his 
health  continuing  to  decline,  and  meeting  with  fresb 
mortifications  and  disappointments,  he  went  back  to 
Italy,  where  he  died  October  21.  1 771*  He  was  em- 
ployed, during  tbe  Ust  years  of  his  life,  in  abridging  the 
Modern  Universal  History,  great  part  of  which  be  had 
originally  written  himself,  particularly  the  bistories  of 
France,  Italy,  and  Germany. 

He  certainly  met  with  many  mortifications  and  dis- 
appointments ;  which,  in  a  letter  to  Mr  Garrick,  he 
thus  feelingly  expresses  :  **  I  am  old  enough  to  have 
seen  and  observed,  that  we  are  all  playthings  of  For- 
tune ;  and  that  it  depends  upon  something  as  insignifi- 
cant and  precarious  as  the  tossing  up  of  a  halfpenny, 
whether  a  man  rises  to  affluence  and  honours,  or  conti- 
nues to  his  dying  day  struggling  with  the  dMficulties  and 
disgraces  of  life." 

.  It  would  he  needless  to  expatiate  on  the  character  of 
a  man  so  well  known  as  Dr  Smollet,  who  has,  besides, 
given  so  many  strictures  of  his  own  character'and  man- 
ner of  living  in  his  writings,  particularly  in  Humphrey 
Clinker;  where  he  appears  under  the  appellation  of 
Mr  Serle,  and  has  an  interview  with  Mr  Bramble ;  and 
his  manner  of  living  is  described  in  another  letter,  where 
young  Melford  is  supposed  to  dine  with  him  at  his  house 
in  Chelsea.     No  doubt  be  made  money  by  his  copnec- 
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Smdllef,  tions  ivltli  the  booksellers  ;  and  had  he  been  a  rigid 
Smugrglcri.  ecoDoiuist,  or  endued  with  the  pift  of  relenlion  (an  ex- 
'  pression  of  his  own),  he  might  have  lived  and  died  very 
independent.  However,  to  do  justice  to  his  memory, 
his  difficulties,  whatever  they  were,  proceeded  not  from 
extravagance  or  want  of  economy.  He  was  hospitaKle, 
hut  not  ostentatiously  so ;  and  his  table  was  plentiful, 
but  not  extravagant.  No  doubt  he  had  his  fallings  ; 
but  still  it  would  be  difficult  to  name  a  man  who  was  so 
respectable  for  the  qualities  of  his  head,  or  more  ami- 
able for  the  virtues  of  his  heart. 

Since  his  death  a  monument  has  l^een  erected  to  his 
memory  near  Leghorn,  on  which  is  inscribed  an  epitaph 
written  in  Latin  by  his  friend  Dr  Armstrong,  author . 
of  The  Art  of  Preserving  Hfalth,  and  many  other  ex- 
cellent pieces.  An  inscription  written  in  Latin  was  like- 
wise inscribed  on  a  pillar  erectrl  to  his  memory  on  the 
banks  of  the  Jjeven  by  one  of  his  relations. 

To  these  memoirs  we  are  extremely  sorry  to  add,  that 
so  late  as  1785  the  widow  of  Dr  Smollet  was  residing 
in  indigent  circumstances  at  Leghorn.  On  ihU  account 
the  tragedy  of  Venice  Preserved  was  acted  for  her  be- 
nefit at  Edinburgh  on  the  5th  of  March,  and  an  excel- 
lent prologue  spoken  on  that  occasion. 

The  pieces  inserted  in  the  posthumoos  collection  of 
Dr  Smollet^s  plays  and  poems  are.  The  Regicide,  a 
tragedy :  The  Reprisal,  a  comedy ;  Advice  and  Re- 
proof, two  satires  j  The  Tears  of  Scotland ;  Verses  on 
a  Young  Lady  j  a  Love  Elegy,  in  imitation  of  Tibul- 
his  }  two  Songs;  a  Burlesque  Ode  j  Odes  to  Mirth,  to 
Sleep,  to  LevcQ  Water,  to  Blne-eyM  Ann,  and  to  In« 
dependence. 

SMUGGLERS,  persons  who  import  or  export  pro- 
hibited goods  without  paying  the  dnties  appointed  by 
the  law. 

Tlie  duties  of  customs,  it  is  said,  were  originally  in- 
stituted, in  order,  to  enable  the  king  to  afford  protec- 
tion to  trade  against  pirates :  they  have  since  been  con* 
tinned  as  a  branch  of  the  public  revenue.  As  duties 
imposed  upon  the  importation  of  goods  necessarily  raise 
their  price  above  what  they  might  otherwise  have  been 
sold  for,  a  temptation  is  presented  to  import  the  com- 
4KMiity  clandestinely  and  to  evade  the  duty.  Many 
persooii,  prompted  by  the  hopes  of  gain,  and  consider- 
ing the  violation  of  a  positive  law  of  this  nature  as 
in  no  respect  criminal  (an  idea  in  which  they  have. 
'  been  encouraged  by  a  great  jmrt  of  the  community, 
who  make  no  scruple  to  purchase  smuggled  goods), 
have  engaged  in  this  illicit  trade.  It  was  impossible 
that  government  could  permit  this  practice,  which  is 
highly  injurious  to  the  fair  trader,  as  the  smuggler  is 
enabled  to  undersell  him,  while  at  the  same  time  be  im» 
pairs  Uie  national  revenue,  and  thus  wholly  destroys  the 
end  for  which  these  d  11  lies  were  appointed.  Such  penal- 
ties are  therefore  inflicted  as  it  was  thought  would  pre- 
vent smuggling. 
UttniV  Many  laws  have  been  made  with  this  view.     If  any 

Xatff  DiC'  goods  be  shipped  or  landed  without  warrant  and  pre- 
iiomiry,  sence  of  an  officer,  the  vebsel  shall  be  forfeited,  and  the 
wharSttger  shall  forfeit  lool.  and  the  master  or  ma- 
nner of  any  bhip  inward  bound  shall  forfeit  the  Taloeof 
the  goods :  and  any  carman,  porter,  or  other  assisting, 
sball  be  committed  to  gaol,  till  he  find  surety  of  his 
good  behaviour,  or  until  be  shall  be  discharged  by  the 
ttnrt  of  e^ebeqoer  (i  j  and  14  C.  U.  c.  11.).     If  goods 


be  relanded  after  drawback,  the  vessel  and  goods  shall  Sms^x'^^a 
be  forfeited  ;  and  every  person  concerned  therein  shall  ^  V  '^ 
forfeit  double  the  value  of  the  drawback  (8  Apm  c.  13.). 
Goods  taken  in  at  sea  shall  be  forfeited,  and  also  the 
vessel  into  which  they  are  taken  ^  and  every  person  con- 
cerned therein  shall  forfeit  treble  value  (9  G.  i  f .  c.  ^S')' 
A  vessel  hoverin(r  near  the  coast  shall  be  forfeited,  if 
under  50  tons  burden  ;  and  the  gooda  shall  aI<io  be  for- 
feited, or  the  value  thereof  (5  G.  HI.  c.  43. )•  Persons 
receiving  or  buying  run  good$  shall  forfeit  2cl.  (8  G. 
c.  18.).  A  concealer  of  run  goods  shall  forfeit  treble 
value  (8  G.  c.  18.).  Offering  run  gooils  to  sale,  the 
same  shall  be  forfeited,  and  the  person  to  whom  they 
are  offered  may  seize  tjiem  9  and  the  person  offering 
them  to  f:ale  shall  forfeit  treble  value  (li  G.  c.  30.). 
A  porter  or  other  person  carrying  run  goods  shall  for- 
feit treble  value  (9  G.  H.  c.  35')*  Persons  armed  or 
dis;Tui8ed  carrying  run  goods  shall  be  guilty  of  felony, 
and  transported  for  seven  years  (8  G.  c.  iS.     9  G.  II. 

Rut  the  last  statute,  19  G.  II.  c.  34.  is  for  this  pur- 
pose instar  omnium ;  for  it  makes  all  forcible  acts  of 
smuggling,  carried  on  in  defiance  of  the  laws,  or  even 
in  disguise  to  evade  them,  felony  without  benefit  of 
clergy :  enacting,  that  if  three  or  more  persons  shall 
assemble,  with  fire-arms  or  other  offensive  weapons,  to 
assibt  In  the  illegal  exportation  or  importation  of  goods, 
or  in  rescuing  the  same  after  seizure,  or  in  rescuing  of- 
fenders in  custody  for  such  offences ;  or  shall  pass  with 
such  goods  in  disguise  ;  or  shall  wound,  shoot  ar,  or  as- 
sault, any  officers  of  the  revenue  when  in  the  execution 
of  their  duty  }  such  persons  shall  be  felons,  without  the 
benefit  of  clergy. 

When  we  consider  the  nature,  and  still  more  tbe  hi- 
story of  mankind,  we  must  allow  that  the  enacting  of 
severe  penal  laws  is  not  the  way  to  prevent  crimes.  It 
were  indeed  much  to  be  wished  that  there  were  no  such 
thing  as  a  political  crime  ^  for  the  ;!enera1ity  of  men, 
but  especially  the  iower  orders,  not  discerning  the  pro- 
priety or  utility  of  such  laws,  consider  ihem  as  oppres- 
sive and  tyrannical,  and  never  hesitate  to  violate  them 
when  they  can  do  it  with  impunity.  Instead  therefcNrejMU'i 
of  punishing  smugglers,  it  would  be  mnch  better  to  re-  nvoUy 
move  (he  temptation.  But  the  high  duties  which  have^^l^^ 
been  imposed  upon  the  importation  of  many  different^ 
sorts  of  foreign  goods,  in  order  to  discourage  their  con- 
sumption in  Great  Britain,  have  in  many  cases  served 
only  to  encourage  smuggling )  and  in  all  cases  have  in- 
duced the  revenue  of  the  customs  below  what  more  mo- 
derate duties  would  have  afforded.  The  saying  of  Dr 
Swif^,  that  in  the  arithmetic  of  the  customs  two  and 
two,  instead  of  making  four,  make  sometimes  only  one, 
holds  perfectly  true  with  regard  to  such  heavy  duties, 
which  never  could  have  been  imposed,  had  not  the  mer- 
cantile system  taught  us,  in  many  cases,  to  employ  tax- 
ation as  an  instrument,  not  of  revenue,  but  of  mono* 

The  bounties  which  are  sometimes  given  upon  the 
exportation  of  hotne  produce  and  manniactures,  and  tbe 
drawbacks  which  are  paid  upon  the  re-exportation  of 
the  greater  part  of  foreign  goods,  have  given  occasion 
to  many  frauds,  and  to  a  species  of  smuggling  more  de- 
structive of  the  public  revenue  than  any  other.  In  ww 
der  to  obtain  the  bounty  or  drawback^  the  goods,  it  is 
well  kDown>  are  sometimes  shipped  and  sent  tasea,  hut 
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so^on  af^erwardu  claDdestinely  relanded  in  some  other  part 
of  the  country. 

Heavy  duties  being  imposed  upon  almost  all  goodn 
imported,  our  merchant  importers  smuggle  as  much, 
and  make  entry  of  as  little  as  tfaey  can.  Our  merchant 
exporters,  on  the  contrary,  make  entry  of  more  than 
they  export }  sometimes  out  of  vanity,  and  to  pass  for 
great  dealers  in  goods  which  pay  no  duty  ;  and  some- 
times to  gain  a  bounty  or  a  drawback.  Our  exports, 
in  consequence  of  thrse  different  frauds,  appear  upon 
the  customhouse  books  gre^atly  to  overbalance  oar  im- 
ports }  to  the  unspeakable  comfort  of  those  poliiicians 
who  measure  the  national  prosperity  by  what  they  call 
the  balance  of  trade. 

SMUT,  in  Husbandry^  a  disease  in  com,  when  the 
grains,  instead  of  being  filled  with  flour,  are  full  of  a 
stinking  black  powder.     See^  Wh£at. 

SMYRNA,  or  Ismir,  at  present  the  largest  and 
richest  city  of  Asia  Minor,  is  situated  in  noith  latitude 
38**  28',  and  in  £.  Long.  27^  25'  from  Greenwich,  and 
aboot  1 83  miles  west  by  sooth  of  Constantinople.  The 
town  extends  along  the  shore  about  half  a  mile  on  a 
gentle  declivity.  The  bouses  of  the  English,  French, 
and  Dutch  consuls,  are  handsome  structures}  these,  with 
most  of  those  occupied  by  the  Christian  merchants,  are 
washed  on  one  side  by  the  sea,  forming  a  street  named 
Frank-Street^  from  its  being  solely  ill  habited  by  £uro- 
^an  Christians.  In  the  year  1 763  the  whole  of  this 
quarter  was  consumed  by  fire ;  the  loss  sustained  by 
this  calamity  in  merchandise  Was  estimated  at  a  million 
and  a  half  of  Turkish  dollars,  or  near  200,oool.  ster- 
ling. The  port  is  one  of  die  finest  of  the  Levant,  it 
being  able  to  contain  th«^  largest  fleet  (  and  indeed 
there  are  seldom  in  it  fewer  than  lOQ  ships  bf  diflfereat 
nations. 

A  castle  stands  at  its  entranciei  and  commands  all  the 
shipping  which  sail  in  or  out.  There  is  likewise  an  old 
ruinous  castle,  near  a  mile  in  circumference,  which  stands 
in  the  upper  part  of  the  city,  and  according  to  tradi- 
tioni  was  built  by  the  empress  Helena  :  and  near  it  is 
an  ancient  structure,  said  to  be  the  remains  of  a  palace 
where  the  Greek  council  was  held  when  Smyrna  was 
the  metropolis  of  Asia  Minor.  They  also  show  the 
ruins  of  an  amphitheatre,  where  it  is  said  St  Polycarp, 
tbe  first  bishop,  fought  with  lions. 

This  city  is  about  four  miles  in  circumference,  and 
nearly  of  a  triangular  fonn  j  but  the  side  next  the 
mountain  is  much  longer  than  the  other  sides.  The 
housies  are  low,  and  mostly  built  with  clay  walls,  on  ac- 
count of  the  earthquakes  to  trhich  the  country  is  sub- 
ject 'y  but  the  caravanseras  and  some  other  of  tlie  public 
buildings  have  an  air  of  magnificence.  The  streets  are 
wide,  and  almost  a  continued  bazar,  in  which  a  great 
part  of  the  merchandise  of  Europe  and  Asia  is  expof^ed 
to  sale^  with  plenty  of  provisions  ^  though  these  are  not 
so  cheap  as  in  many  other  parts  of  Torkey,  on  account 
of  the  populousness  of  the  place,  and  the  great  resort 
df  foreigners.  It  is  said  to  contain  15,000  Tnrks, 
10,000  Greeks,  1800  Jews,  200  Armenians,  and  200 
Franks:  hot  the  whole  population  is  computed  at 
l20,coo.  The  Turks  have  19  irtosques  ^  two  churches 
belong  to  the  Greeks }  one  to  the  Armenians  \  ami  the' 
Jews  have  eight  synagogues.  The  Romanists  have 
three  convents.  There  is  also  one  of  the  fathers  Delia 
T^rra  Santa.     Here  resides  an  archbishop  of  the  Greek 


Snail. 


church ;  a  Latin  bishop  who  has  a  salary  from  ftome,    Sni>rBa 
with  the  title  of  bishop  of  Smyrna  in  partibus  itifidel/-         W 
um  i  and  the  English  and  Dutch  factories  have  each  * 
their  chaplain. 

The  walks  about  the  town  are  extremely  pleasant, 
particularly  on  the  west  side  of  Frank  street;  where 
there  are  several  little  groves  of  orange  and  lemon  trees, 
which  being  always  clothed  with  leaves,  blossoms,  and 
fruit,  regale  several  of  the  senses  at  the  same  time,  l^e 
vines  which  cover  the  little  hills  about  Smyrna  aflPord 
both  a  delightfut  prospect  and  plenty  of  grapes,  of 
which  good  wine  is  made.  These  hills  are  agreeably 
interspersed  with  leilile  plains,  little  forests  of  olives 
and  other  fruit-trees,  and  many  pteasure<»houses,  to 
which  the  Franks  usually  retire  during  the  summer.  In 
the  neighbourhood  of  Smyrna  is  great  plenty  of  game 
and  wild-fowl,  and  particularly  deer  and  wild-hogs. 
The  sea  also  abounds  with  a  variety  of  good  fish.  Tlie 
European  Christians  are  here  allowed  all  imaginable  li- 
berties, and  usually  clothe  themselves  after  the  Euro* 
pean  manner. 

The  thief  commerce  of  this  city  consists  in  raw  silk, 
silk'Stuffs^  grograms,  and  cotton  yarn.l 

However,  the  unheal tbfulness  of  the  situation,  and 
more  especially  the  frequent  earthquakes,  from  which, 
it  is  said,  they  are  scarcely  ever  free  for  two  years  to- 
gether, and  which  have  been  felt  40  days  successively, 
are  an  abatement  of  the  pleasure  that  might  otherwitte 
be  enjoyed  here.  A  very  dreadful  one  happened  in 
June  1668,  which  overthrew  a  great  number  of  the 
bouses ;  and  the  rock  opening  where  the  castle  stood, 
swallowed  it  up,  and  no  less  than  5000  persons  perish- 
ed on  this  occasion. 

In  the  year  1 758,  so  desolating  a  plague  raged  here, 
that  scarcely  a  sufficient  nuniber  of  the  Inhabitants  sur- 
vived to  gather  in  the  fruits  of  the  earth.  In  the  year 
1772,  three-fourth  parts  of  the  city  were  eonsuroed  by 
fire  'f  and  six  years  after  it  i^as  visited  by  the  most  dread- 
ful earthquakes,  which  continued  firom  the  25tfa  of  June 
to  the  5th  of  July ;  by  which  successive  calamities  the 
city  has  bc^n  so  much  reduced,  that  its  fomoer  conse- 
quence is  never  likely  to  be  restored. 

The  ladies  here  wear  the  oriental  dress,  consisting  of 
large  trowsers  or  breeches,  which  reach  to  the  ancle ; 
long  vests  of  rich  silk  or  velvet,  lined  in  winter  with 
costly  furs  \  and  round  their  waist  an  embroidered  zone 
with  clasps  of  silver  or  gold.  Their  hair  is  plaited, 
and  descends  down  the  back  often  in  great  profusion. 
The  girls  have  sometimes  above  twenty  thick  tresses^ 
besides  two  or  three  encircling  the  head  as  a  cornet, 
and  set  off  with  flowers  and  plumes  of  feathers,  pearls, 
or  other  jewels^  They  commonly  stain  it  of  a  chesniit 
colour,  which  is  the  most  desired.  Tlieir  apparel  and 
carriage  are  alike  antique.  It  is  remarkable  that  the 
trowsers  are  mentioned  in  a  fragiQent  of  Sappho  as  part 
of  the  female  dress. 

SMYRNIUM,  Alexanders  ;  a  genus  of  plants  be- 
longing to  the  class  of  pentandria,  and  to  the  order  of 
digynia  \  and  in  the  natural  system  ranging  under  the 
45  th  order,  UmbeiiattB.    See  BotanIT  Index; 

SNAFFLE,  in  the  manege,  is  a  very  slender  bit* 
month  without  any  branches,  much  used  in  England ; 
the  true  hridlea  lining  reserved  for  war. 

SNAIL,  in  Zoo/ofiry.  See  Helix,  ConchologT 
Imfex^  and  LimaX)  HELMiNTHOLecT  Inde.r. 

.       3  H  2  SNAKE, 
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Sauke.         SNAKE,  in  Zoology.     See  Anguis  and  Serpens, 
Ophiology  Index, 

SsAKE'Stones^  AmmonittB^  in  Natvral  History,  the 
name  of  a  large  genus  of  fossil  shells,  vei*y  few  if  any  of 
which  are  yet  known  in  their  recent  state,  or  living 
cither  on  our  own  or  any  other  shores^  so  that  it  seems 
wonderful  whence  so  vast  a  number  and  variety  of  them 
should  be  brought  into  our  subterranean  regions.  They 
seem  indeed  dispersed  in  great  plenty  throughout  the 
world,  but  nowhere  are  found  in  greater  numbers,  beau- 
ty, and  variety,  than  in  our  island. 

Mr  Harenberg  found  prodigious  numbers  of  them  od 
the  banks  of  a  river  in  Germany.  He  traced  this  river 
through  its  several  windings  for  many  miles;  and  among 
a  great  variety  of  helemnitae,  cornua  ammom's,  and  coch- 
litse,  of  various  kinds,  he  found  also  great  quantities  of 
wood  of  recent  petrifaction,  which  still  preserved  plain 
marks  of  the  axe  by  which  it  had  been  cut  from  the 
trees  then  growing  on  the  shore.  The  water  of  this  river 
he  found  in  dry  seasons,  when  its  natural  springs  were 
not  diluted  with  rains,  to  be  considerably  heavier  than 
common  water  ^  and  many  experiments  showed  him 
that  it  contained  ferruginous,  as  well  as  stony  particles, 
io  great  quantity,  whence  the  petrifactions  in  it  appear- 
ed the  less  wonaerful,  though  many  of  them  of  recent 
date. 

Of  the  cornua  ammonis,  or  serpent-stones,  be  there 
observed  more  than  30  different  species.  They  lie  im- 
mersed in  a  bluish  fossil  stone,  of  a  soft  texture  and 
fatty  appearance,  in  prodigious  numbers,  and  of  a  great 
variety  ef  sizes,  from  the  larger  known  sorts  down  to 
such  as  could  not  be  seen  without  very  accurate  inspec* 
tion  or  the  assistance  of  a  microscope.  Such  as  lie  in 
the  softest  of  these  stones  are  soft  like  their  matrix,  and 
easily  crumble  to  pieces;  oOiers  are  harder.  In  a  piece 
of  this  stone,  of  the  bigness  of  a  finger,  it  is  common  to 
find  30  or  more  of  these  fossils;  and  often  they  arc  seen 
only  in  form  of  white  specks,  so  minute  that  their  fi- 
gure cannot  be  distinguished  till  examined  by  the  mi- 
croscope. 

They  all  consist  of  several  volutce,  which  s^  t;  different 
in  number  in  the  different  species,  and  their  striae  also 
are  extremely  various.;  some  very  deep  with  very  bigfa 
ridges  between  tbem,  others  very  slight;  some  straight, 
others  crooked  ;  others  undulated,  and  some  termina- 
ting in.  dots,  tubercles,  or  cavities,  towards  the  back, 
and  others  having  tubercles  in  two  or  three  places. 
They  are  all  composed  of  a  great  number  of  chambers 
or  cells,  in  the  manner  of  the  nautilus  Grtecorum^  each 
having  a  comnninicatinn  with  the  others,  by  means  of  a 
pipe  or  siphunculus.  There  is  a  small  white  shell  fish  of 
Barbadoes,  which  seems  truly  a  recent  animal  of  this 
genus ;  and  in  the  East  Indies  there  is  another  also, 
small  and  grayish ;  but  the  large  and  beautifully  mark- 
ed ones  are  found  only  fossil. 

They  are  composed  of  various  fossil  bodies,  often  of 
quarry  stone,  sometimes  of  the  matter  of  the  connnon 
pyrites,  and  of  a  great  variety  of  other  substances ;  and 
though  they  appear  usually  mere  stones,  yet  in  some  the 
pearly  part  of  the  original  shell  is  preserved  in  all  its 
beauty.  Sometimes  alito,  while  the. outer  substance  is 
of  the  matter  of  the  pyrites,  or  other  coarse,  stony,  or 
mineral  matter,  the  inner  cavity  is  filled  with  a  pure 
white  spar  of  the  common  plated  textui'e.  This  gives 
a  great  beaoty  to  the  specimen.     The  cornua  ammonis. 
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or  snake-stones,  are  fotiud  in  many  parts  of  England, 
particularly  in  Yorkshire,  where  they  are  very  plentiful 
in  the  alum  rocks  of  several  sixes. 

SXJKK-Root.      See  POLYGALA,  BOTAKY  llldeX. 

SsAKE'lFeed,     Sec  Polygonum,  BoTA^'Y  Indtx. 

SNAPEDKAGON.  See  Antirrhinum,  Botany 
Index, 

SNEEZING,  a  convulsive  motion  of  the  muscles  of 
the  breast,  whereby  the  air  is  expelled  from  the  nose 
with  much  vehemence  and  noise.  It  is  caused  by  the 
iriitatioQ  of  the  upper  membrane  of  the  nose,  occasioned 
by  acrid  substances  floating  in  the  air,  or  by  medicines 
called  sternutatory. 

This  irritation  is  performed  either  extemaHy,  by 
strong  smells,  as  marjorum,  roses,  &c  or  by  dust  float- 
ing in  the  air,  and  taken  in  by  inspiration ;  or  by  sharp 
pungent  medicines,  as  cresses  and  other  sternutatories, 
which  vellicate  the  membrane  of  the  nose;  or  internally, 
by  the  acrimony  of  the  lympha  or  mucus,  which  natu- 
rally moistens  that  membrane.  The  matters  cast  forth 
in  sneezing  come  primarily  from  the  nose  and  throat  \ 
the  pituitary  membrane  continually  exuding  a  mucus 
thither;  and,  secondarily,  from  the  breast,  the  trachea, 
and  the  bronchia  of  the  lungs. 

The  practice  of  saluting  the  person  who  sneesced  ex<^ 
is  ted  in  Africa,  among  nations  unknown  to  the  Greeks 
and  Romans.  The  accounts  we  have  of  Mooomotapa 
inform  us*  that  when  the  prince  sneezes,  all  bis  sub-*^^'*'"*. 
jects  in  the  capital  are  advertised  of  it,  that  they  may*^ 
offer  up  prayers  for  his  safety.  The  author  of  the  Con- 
quest of  Peru  assures  us,  that  the  cacique  of  Guacfaois 
having  sneezed  in  presence  of  the  Spaniards,  the  In- 
dians of  his  train  fell  prostrate  before  him,  stretched 
forth  their  hands,  and  displayed  to  him  the  accustomed 
marks  of  respect,  while  they  invoked  the  sun  to  en- 
lighten him,  to  defend  '  him,  and  to  be  his  constant 
guard. 

Every  body  knows  that  the  Romans  saluted    each 
other  on  these  occasions:  and  Pliny  relates f,  that  Ti-'^'*'"^ 
berius  exacted  these  signs  of  homage  when  drawn  in  hisvL 
chariot.    Superstition,  whose  influence  can  debase  every 
thing,  had  degraded  this  cnstom  for  several  ages,  by 
attaching  favourable  or  unfavourable  omens  to  sneezing 
according  to  the  hour  of  the  day  or  night,  according  to 
the  signs  of  the  zodiac,  according  as  a  work  was  more 
or  less  advanced,  or  according  as  one  had  sneezed  to  the 
right  or  to  the  left  t*     If  a  man  sneezed  at  rising  from  I  ^^<"f 
table  or  from  his  bed,  it  was  necessary  for  him  to  sit  or^ 
lie  down  again.  Yon  are  struck  with  astonishment,  said 
Timotheus  to  the  Athenians,  who  wished  to  return  into 
the  harbour  with  their  fleet  $,  because  he  had  sneezed ;{ 
you  are  struck  with  astonishment,  because  among  io,oco^  ^  ^ 
tlier^  is  one  man  whose  brain  is  moist.  ''' 

Pol  yd  ore  Virgil  pretends,  that  in  the  time  of  Gre- 
gory the  Great,  there  reigned  in  Italy  an  epidemic  dis- 
temper, which  carried  off  by  sneezing  all  those  who 
were  seized  by  it ;  and  that  this  pontiff  ordered  prayers 
to  be  niade  against  it,  accompanied  by  certain  signs  of 
the  cross.    But  besides  that,  there  are  very  few  cases  in 
which  sneezing  can  be  considered  as  dangerous,  and  that 
it  is  frequently  a  favourable  symptom  ||,  it  is  evident, |  g^ 
that  we  ought  not  to  date  from  the*  sixth  century  ihesniHi^ 
origin  of  a  custom  which  loses  itself  in  the  obscurity  of'^^'9^ 
antiquity.    Avicenna  and  Cardan  say,  it  is  a  sort  of  con- 
vulsion, which  gives  occasion  to  dread  an  epilepsy,  and 
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that  tKis  disease  is  endeavoured  to  be  warded  off  hj 
prayers.  Clement  of  Alexandria  considers  it  as  a  mark 
of  intemperance  and  effeminacy,  which  ought  to  he 
proscrlbcfl.  And  he  inveighs  bitterly  against  those  who 
endeavour  to  procure  sneezing  by  external  aid.  Mon* 
taigne,  on  the  contrary,  explains  this  fact  in  a  tone  ra>- 
Uier  cvnical.  It  is  singular  enough,  that  so  many  ridi- 
culous, contradictory,  and  superstitious  opinions,  have 
not  abolished  those  customary  civilities  which  are  still 
preserved  equally  among  high  and  low  y  and  which  on- 
ly the  Anabaptists  and  Quakers  have  rejected,  because 
they  have  renounced  salutations  in  every  case. 
'  Among  the  Greeks  sneezing  was  almost  always  a  good 
It  excited  marks  of  tenderness,  of  respect,  and 
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attachment.  The  genius  of  Socrates  informed  him  by 
sneezing,  when  it  was  necessary  to  perform  any  action  *^. 
The  young  Parthenis,  hurried  on  by  her  passion,  resol- 
ved to  write  to  Sarpedon  an  avowal  of  her  love  t ;  she 
sneezes  in  the  most  tender  and  impassioned  part  of  her 
letter  :  This  is  sufficient  for  her  ^  this  incident  supplies 
the  place  of  an  answer,  and  persuades  her  that  Sarpedon 
is  her  lover.  Penelope,  harassed  by  the  vexatious  court- 
ship of  her  suitors,  begiDS  to  curHe  them  all,  and  to  pour 
forth  vow%  for  the  return  of  Ulysses  J.  Her  son  Telc- 
machus  interrupts  her  by  a  loud  sneeze.  She  instantly 
exults  with  joy 9  and  regards  this  sign  as  an  assurance  of 
the  approiicliing  return  ot  her  husband.  Xenophon  was 
haranguing  his  troops ;  a  soldier  sneezed  in  the  mo- 
ment when  he  was  exhorting  them  to  embrace  a  dange-^ 
rous  but  necessary  resolution.  The  whole  army,  moved 
by  this  presage,  determined  to  pursue  the  project  of 
their  general ;  and  Xenophon  orders  sacrifices  to  Jupi- 
ter the  preserver}. 

This  religious  reverence  for  sneezing,  so  ancient  and 
so  universal  even  in  the  times  QpHomer,  always  excited 
the  curiosity  of  the  Greek  philosophers  and  of  the  rab- 
bins. These  last  have  spread  a  tradition,  that,  after  the 
creation  of  the  worlds  God  made  a  general  law  to  this 
purport,  that  every  living  man  should  siieeze  but  once 
in  his  life,  and  that  at  the  same  instant  he  should  render 
up  his  soul  into  the  hand  of  his  Creator  ||,  without  any 
preceding  indisposition.  Jacob  obtained  an  exemption 
frdm  the  common  law,  and  the  favour  of  being  informed 
of  his  last  hour :  He  sneezed  and  did  not  die  \  and  this 
sign  of  death  was  changed  into  a  sign  of  life.  Notice 
of  this  was  sent  to  all  the  princes  of  the  earth  ;  and  they 
ordained  that  in^  future  sneezing  should  be  accompanied 
with  forms  of  blessing,  and  vows  for  the  persons  who 
sneezed. 

Aristotle  remounts  likewise  to  the  sources  of  natural 
religion.  He  observes,  that  the  brain  is  the  origin  of 
the  nerves,  of  our  sentiments,  our  s^sations,  the  seat  of 
the  soul,  the  image  of  the  Divinity  *  \  that  upon  all 
these  accounts,  the  substance  of  the  brain  has  ever  been 
held  in  honour  j  that  the  first  men  swore  by  their  head  \ 
that  they  durst  nol  touch  nor  eat  the  braifis  of  any  ani- 
mal \  that  it  was  even  a  sacred  word  which  they  dared 
not  to  pronounce.  Filled  with  these  ideas,  it  is  n6t 
wonderful  that  they -extended  their  reverence  even  to 
sneezing.  Such  is  the  opinion  of  the  most  ancient  and 
sagacious  philosophers  of  Greece. 

According  to  mythology,  the  first  sign  of  life  Pro^ 
metheus^s  artificial  man  gave  was  by  sternutation.  This 
supposed  creator  is  said  to  have  stolen  a  portion  of  the 
tolar  rays  \  and  filling  with  them  a  phial,  which  be  had 


made  on  purpose,  sealed  it  up  hermetically.  He  instant-  Sneeatar 
ly  flies  back  to  his  favourite  automaton,  and  opening        || 
the  phial  holds  it  close  to  the  statue^  the  rays  still  re-    Snorixig. 
taining  all  their  activity,  insinuate  themselves  through  ^^ 

the  pores,  and  set  the  fictitious  man  a  sneezing.  Pro- 
metheus, transported  with  the  success  of  his  machine, 
offers  up  a  fervent  prayer,  with  wishes  for  the  preserva- 
tion of  so  singular  a  being.  His  automaton  observed 
him,  remembering  bis  ejaculations,  was  very  careful,  on- 
the  like  occasions,  to  ofi'er  these  wishes  in  behalf  of  hia 
descendants,  who  perpetuated  it  from  father  to  son  ia- 
all  their  colonies. 

SNIGGLING,  a  method  of  fishing  for  eels,  chiefly 
used  in  the  daytime,  when  they  are  found  to  hide 
themselves  near  wears,  mills,  or  flood-gates.  It  is  per- 
formed thus :  Take  a  strong  line  and  hook,  baited  with 
a  garden  worm,  and  observing  the  holes  where  the  eels 
lie  hid,  thrust  your  bait  into  them  by  the  help  of  a- 
stick  \  and  if  tliei-e  be  any,  you  shall  be  sure  to  have 
a  bite  \  and  may,  if  your  tackling  hold,  get  the  largest 
eels. 

8NIP£,  in  Ornithology,  See  Scolofax  and  Shoot- 
ing. 

SNORING,  in  Medicine^  otherwise  called  stertor^  is 
a  sound  like  that  of  the  cerchnon,  but  greater  and  more 
manifest. 

Many  confound  those  affections,  and  make  them  t(r 
differ  only  in  place  and  magnitude,  calling  by  the  name 
of  stertor  that  sound  or  noise  which  is  heard  or  supposed 
to  be  made  In  the  passage  between  the  palate  and  the 
nostrils,  as  in  those  wbo  sleep;  that  boiling  or  bubbling 
noise,  which  ia  respiration  proceeds  from  the  larynx  or 
head,  or  orifice  of  the  aspera  arteria,  they  call  cerchnon;, 
but  if  the  sound  comes  from  the  aspera  arteria  itself, 
it  is  called  cerchnos^  that  is,  as  some  understand  it,  a 
rattling,  or  as  others  a  stridulous  or  wheezing  roughness 
of  the  aspera  arteria.  In  dying  persons  this  affection  is 
called  by  the  Greeks  ^%xX!^y  rhenchos^  which  is  a  snor- 
ing or  rattling  kind  of  noise,  proceeding  as  it  were  from 
a  conflict  between  the  breath  and  the  humours  in  the 
aspera  arteria. 

This  and  such  like  affections  are  owing  to  a  weak- 
ness of  nature,  as  when  the  lungs  are  full  of  pua  or  hu^ 
mours :  to  which  purpose  we  read  in  the  Prognostics  of 
Hippocrates,  ''  it  is  a  bad  sign  when  there  is  no  expec- 
toration, and  no  discharge  from  the  lungs,  but  a  noise 
as  from  an  ebullition  is  heard  in  the  aspera  arteria  from- 
a  plenitude  of  humour.^'  Expectoration  is  suppressed 
either  by  the  viscidity  of  the  humour,  which  requires  to 
be  discharged,  and  which  adhering  to  the  aspera  arteria, 
and  being  there  agitated  by  the  breath,  excites  that 
bubbling  noise  or  stertor;  or  by  an  obstruction  of  the 
bronchia  \  or,  lastly,  by  a  compression  of  the  aspera  ar-' 
teria  and  throat,  whence  the  passage  is  straitened,  in 
which  the  humours  being  agitated,  excite  such  a  kind- 
of  noise  as  before  described.  Hence  Galen  calls  those 
who  are  strait- breasted  stertorous.  That  author  assigns 
but  two  causes  of  this  symptom,  which  are  either  the 
straitness  of  the  passage  of  respiration  or  redundance  of 
humours,  or  both  together ;  hut  it  is  necessary  to  add  a 
third,  to  wit,  the  weakness  of  the*  faculty,  which  is  the 
cause  of  the  rhenchos  in  dying  persons,  where  nature  is- 
too  weak  to  make  discharges. 

From  what  has  been  said  we  conclude,  that  this 
symptom  or  this  sort  of  fervour  or  ebullition  in  the 
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Coring,  throat,  is  not  atwnys  mortal,  bnt  only  when  natore  is 
Snow,  oppressed  with  the  redundance  of  humour,  in  sach  a 
manner,  that  the  lungs  cannot  dischai^e  themselves  by 
spitting  J  or  the  passage  appointed  for  the  breath  (being 
the  aspera  arteria)  is  very  much  obstructed,  upon  which 
account  many  dying  persons  labour  under  a  stertor  with 
their  mouths  gaping. 

SNOW,  a  well  known  meteor,  formed  by  the  freez- 
ing of  the  vapoar  of  water  in  the  atmosphere.  It  differs 
from  hail  and  hoar-frost,  in  being  as  it  were  crystalli* 
zed,  which  they  are  not«  This  appears  in  ezamming  a 
flake  of  snow  by  a  magnifying  glass  ^  when  the  whole 
of  it  will  appear  to  be  composed  of  fine  shining  spicnla 
diverging  like  rays  from  a  centre.  As  the  flakes  fall 
down  through  the  atmosphere^  they  are  continually 
joined  by  more  of  these  radiated  spicula,  and  thus  in- 
crease  in  bulk  like  the  drops  of  rain  or  hailstones.  Dr 
Grew,  in  a  discourse  of  the  nature  of  snow,  observes, 
that  many  parts  thereof  are  of  a  regular  figut«,  for  the 
tnost  part  stars  of  six  points,  and  are  as  perfect  and 
transparent  ice  as  any  we  see  on  a  pond,  &c.  Upon 
each  of  these  points  are  other  cbtlateral  points^  set  at 
the  same  angles  as  the  main  points  themselves  t  among 
which  there!  ar^  divers  other  irregular,  Ivhich  are  cbief- 
Iv  broken  points,  and  fragments  of  the  regular  ones* 
Others  also,  by  various  winds,  seem  to  have  been  thaw* 
td  and  frozen  again  into  irregular  clusters  \  so  that  it 
seems  aa  if  the  whole  body  of  snow  were  an  infinite  mass 
of  icicles  irregularly  figured.  That  is^  a  cloud  of  va- 
pours being  gathered  into  drops,  the  said  drops  forth- 
with descend;  npon  which  descent,  meeting  with  a 
freezing  air  as  they  pass  tfayough  a  colder  region^  each 
^drop  is  immediately  frozen  into  an  icicle,  shooting  itself 
forth  into  several  points ;  but  these  still  continuing  their 
descent,  and  meeting  with  some  intermitting  gales  of 
farmer  air,  or  in  their  continual  waftage  to  and  ffo 
touching  upon  each  other,  somb  of  them  are  a  little 
thawed,  blunted,  and  again  frozen  into  clusters,  or  en- 
tangled so  as  to  fall  down  in  what  we  call  Jlaites, 

The  lightness  of  snow,  although  it  is  firm  i<ie,  is  ow- 
ing <to  the  excess  of  its  surface,  in  comparison  to  the 
matter  contained  under  it ;  as  gold  itself  may  be  ex- 
tended in  surface  till  it  ride  upon  the  least  breath  of 
afar. 

The  whiteness  of  snbw  is  owing  to  the  small  particles 
into  which  it  is  divided'^  for  ice,  when  poulided,  will 
become  equally  white*  An  artificial  snoit  has  been 
made  by  the  following  experiment.  A  tall  phial  of 
aquafortis  being  placed  by  the  fire  till  it  is  warm,  and 
lilings  of  pore  silver,  a  few  at  a  time,  being  put  into  it } 
after  a  brisk  ebullition,  the  silver  will  dissolve  slowly. 
The  phial  being  then  placed  in  a  cold  window,  as  it 
t»ols  the  silver  particles  will  shoot  into  crystals,  several 
of  which  running  together  will  form  a  flake  of  i^now, 
w4iich  will  descend  to  the  bottom  of  the  phial.  While 
they  axe  descending,  they  represent  perfectly  a  shower 
of  silver  snow^  and  the  flakes  will  lie  upon  one  another 
«l  the  bottom,  like  real  snow  upon  the  ground. 

According  to  Siguier  Beccaria,  donda  of  snow  differ 
'M  nothing  from  clouds  of  rain,  but  in  the  circumstance 
l»f  cold  that  freezes  themb  Both  the  regular  ditiusion 
t>f  the  snow,  and  the  regularity  of  the  structure  of  its 
|iarts  (particularly  some  figures  of  snow  or  hail  which 
Tall  about  Turin,  and  which  he  calls  rosette)  show  that 
Clouds  of  snow  are  acted  upon  by  some  uniform  cause 


like  electricity  J  and  he  endeavours  to  show  how  electri- 
city is  capable  of  forming  these  figures.  He  was  con- 
firmed in  his  conjectures  by  observing,  that  hi»  appara- 
tus for  observing  the  electricity  of  the  atmosphere  never 
failed  to  be  electrified  by  snow  ati  well  as  rain.  Pro* 
fessor  Winthrop  sometimes  found  his  apparatus  electri- 
fied by  snow  when  driven  about  by  the  wind,  though  it 
had  not  been  affected  by  it  when  the  snow  itself  was 
falling.  A  more  intense  electricity,  aooording  to  Bec- 
caria, nnites  the  particles  of  hail  more  closely  than  the 
more  moderate  electricity  does  those  of  snow,  in  the 
same  manner  as  we  see  that  the  drops  of  rain  which 
fall  from  thunder-clouds  are  larger  than  tbos«  which  fall 
from  others^  though  the  former  descend  tluougb  a  lest 
space. 

But  we  are  not  to  consider  snow  merely  as  a  cnrioot 
and  beautiful  phenomenon.  The  Great  Dispenser  of 
universal  bounty  has  so  ordered  it,  that  it  is  eoiincntly 
subservient,  as  well  as  all  the  works  of  creation,  to  h» 
benevolent  designs*  Were  we  to  judge  from  appearand 
ces  onlVf  tre  might  imagine,  that  so  far  from  being  use* 
fol  to  the  earth,  the  cold  humidity  of  annw  would  bo 
detrimental  to  vegetation.  Bnt  the  experience  of  all 
ages  asserts  the  contrary.  Snow,  particularly  in  tbooe 
northern  regions  where  the  gronnd  is  covered  with  it 
for  several  months,  fructifiea  the  earthy  by  guarding  the 
com  or  other  vegetables  from  the  intenaer  cold  of  the 
air,  and  especially  from  the  cold  piercing  winda*  It  has 
been  a  vulgar  opinion,  very  generally  receiveil,  thnt  snow 
fertilizes  the  lands  on  which  it  falls  more  than  rain,  in 
consequence  of  the  nitrous  salts  which  it  is  supposed  to 
acquire  by  freezings  But  it  appears  fitim  the  experi-* 
ments  of  Marma^  in  the  year  17511  that  the  chemi- 
cal difference  between  rain  and  snow  water  is  exceed- 
ingly small  J  that  the  latter  contains  a  less  proportion  of 
^atih  than  the  former }  but  neither  of  them  <:ontain  ei- 
ther earth  or  any  kind  of  salt  in  any  quantity  whick 
can  be  sensibly  efficacious  in  promoting  vegetation.  Al- 
lowing, therefore,  that  nitre  is  a  fertilizer  of  lands,  which 
many  are  upon  good  grounds  disposed  utterly  to  deny, 
yet  so  very  small  is  the  quantity  of  it  contained  in  snow^ 
that  it  cannot  lie  supposed  to  promote  the  vegetation  of 
plants  upon  which  the  snow  has  fallen.  The  pecu- 
liar agency  of  snow,  as  a  fertilizer  in  preference  to  rain^ 
may  adtnit  of  a  very  rational  explanation,  without  re- 
curring to  nitrous  salts  snpposed  to  be  contained  in  it^  It 
may  be  rationally  ascribed  to  its  furnishing  a  covering  to 
the  roots  of  vegetables^  by  which  they  are  guarded  from 
the  influence  of  the  atmospheric  cold,  and  the  internal 
heat  of  the  earth  is  prevented  fr6m  escaping. 

The  intnroal  part  of  the  earth,  by  some  principle 
which  i^e  do  not  understand,  is  heated  uniformly  to  the 
48th  degree  of  Fahrenheit's  thermometer.  This  degree 
of  heat  Is  greater  than  that  in  which  the  watery  juices 
of  vegetables  freeze,  and  it  is  propagated  from  the  in- 
wanl  parts  of  the  earth  to  the  surface,  on  which  the  ve- 
getables grow*  The  atmosphere  being  variably  heated 
by  the  action  of  the  sun  in  different  climates,  and  in  the 
same  climate  at  different  seasons,  conununicates  to  the 
surface  of  the  earth  and  to  some  duitance  below  it  the 
degree  of  beat  or  cold  which  prevails  in  itself.  Diffe- 
rent Vegetables  are  able  to  preserve  life  under  different 
degrees  of  cold,  but  all  of  them  perish  when  the  cold 
which  reaches  their  roots  is  extreme.  Providence  has 
therefore,  in  tbc  coldest  ciimateSi  provided  a  covering 
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of  snow  for  the  roota  of  vegetables,  by  which  tbey  are 
protected  from  the  influence  of  the  atmospherical  cold. 
The  sno\T  keeps  in  the  internal  lieat  of  the  earth,  which 
surrounds  the  roots  of  vegetables,  and  defends  them 
from  the  cold  of  the  atmosphere. 

Snow  or  ice  water  is  always  deprived  of  its  fixed  air, 
which  escapes  during  the  procef^s  of  congelation.  Ac- 
cordingly, as  some  of  the  inhabitants  of  the  Alps  who 
use  it  r»r  their  constant  drink  have  enormous  wens  upon 
their  throats,  it  has  been  ascribed  to  this  circumstance. 
If  this  were  the  cause  of  these  wens,  it  would  be  easy 
to  remove  it  by  exposing  the  snow-water  to  the  air  for 
some  time.  But  several  eminent  physicians  have  reject- 
ed the  notion  that  enow-water  is  the  cause  of  these  wens^ 
for  in  Greenland,  where  snow-water  is  commonly  used, 
the  inhabrtants  are  not  affected  with  such  swellings :  on 
the  other  hand,  they  arc  common  in  Sumatra  where 
snow  is  never  seen. 

Snow,  in  sea- affairs,  is  generally  the  largest  of  all 
two- masted  vessels  emplojed  by  Europeans,  and  the 
most  convenient  for  navigation. 

The  sails  and  rigging  on  the  mainmast  snd  foremast 
of  a  snow  are  exactly  similar  to  those  on  the  same  masts 
in  a  ship ',  only  that  there  is  a  small  mast  behind  the 
mainmast  of  the  former,  which  carries  a  sail  neaily  re- 
sembling the  mizen  of  a  ship.  The  root  of  the  mast  is 
fixed  on  a  block  of  wood  on  the  quarter-deck  abaft  the 
mainmast  ^  and  the  head  of  it  is  attached  to  the  after- 
top  of  the  maintop.  The  sail,  which  is  called  the  try^ 
saii^  is  extended  from  its  mast  towards  the  stern  of  the 
vessel. 

When  the  sloops  of  war  are  rigged  as  snows,  they 
are  furnished  with  a  horse,  which  answers  the  purpose 
of  the  trysail-mast,  the  fore-part  of  the  sail  being  at- 
tached by  rings  to  the  said  horse,  in  diffierent  parts  of 
its  height. 

SsoW'GrottOf  an  excavation  made  by  the  waters  oq 
the  bide  of  Mount  Etna,  by  making  their  way  under 
the  layers  of  lava,  and  by  carrying  away  the  bed  of 
pozzolana  below  them.  It  occurred  to  the  proprietor, 
that  this  place  was  very  suitable  for  a  magazine  of 
snow:  for  in  Sicily,  at  Naples,  and  particnlarly  at  Mal- 
ta, they  are  obliged  for  want  of  ice  to  make  use  of  sdow 
for  cooling  their  wine,  sberbert,  and  other  liquors,  and 
for  making  iweet meats. 

This  grotto  was  hired  or  bought  by  the  knights  of 
Malta,  who  having  neither  ice  nor  snow  on  the  burning 
rock  which  they  inhabitf  have  hired  several  caverns  on 
Etna,  into  which  people  whom  they  employ  collect  and 
preserve  quantities  of  snow  to  be  sent  to  Malta  when 
needed.  The  grotto  has  therefore  been  repaired  with- 
in at  the  ezpence  of  that  order  >  flights  of  steps  are  cot 
into  it,  as  well  as  two  openings  from  above,  by  which 
they  throw  in  the  snow,  and  through  which  the  grotto 
is  enlightened.  Above  the  grotto  they  have  also  le- 
velled a  piece  of  ground  of  considerable  extent :  this 
they  have  inclosed  with  thick  and  lofty  walls,  so  that 
when  the  winds,  which  at  this  elevation  blow  with  great 
violence,  carry  the  snow  from  the  higher  parts  of  the 
mountains,  and  deposit  it  in  the  inclosure,  it  is  retained 
and  amassed  by  the  walls.  The  people  then  remove  it 
into  the  grotto  through  the  two  openings  ^  and  it  is 
there  laid  up,  and  preserved  in  such  a  manner  as  to  re* 
«tftthe  force  of  the  summer  beats)  as  the  layers  of  lava 
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with  which  the  grotto  is  arched  above  prevent  then    Saow, 
from  niaking  any  impression.  Snowdou- 

Wlien  the  season  for  exporting  the  snow  comes  on,  it.    ****'•    . 
is  put  into  large  bags,  into  which  it  is  pressed  as  closely  ~     ' 
as  possible  ;  it  is  then  carried  by  men  out  of  the  grotto, 
and  laid  upon  mules,  which  convey  it  to  the  shore,, 
where  small  vessels  are  waiting  to  carry  it  away. 

But  before  those  lumps  of  snow  are  put  into  bags^ 
they  are  wrapped  in  fres'i  leaves )  so  that  while  they^ 
are  conveyed  from  the  grotto  to  the  shore,  the  leaves 
may  prevent  the  rays  of  the  sun  from  making  any  im* 
pression  upon  them. 

The  Sicilians  carry  on  a  considerable  trade  in  snow,, 
which  affords  employment  to  some  thousands  of  niulen,. 
horses  and  men.     They  have  magazines  of  it. on  the 
summits  of  their  loftiest  mountains,  from  which  they 
distribute  it  through  all  their  cities,  towns,  and  houses ;. 
for  every  person  in  the  island  makes  use  of  snow.  They 
consider  the  practice  of  cooling  their  liquoi  s  as  absolute- 
ly necessary  for  the  preservation  of  health  ^  and  in  a  cli- 
mate the  beat  of  which  is  constantly  relaxing  the  fibres,, 
cooling  liquor**,  by  communicating  a  proper  tone  ta  the 
fibres  of  the  stomach,  must  greatly  strengthen  them  for 
the  performance  of  their  functions. 

In  this  climate  a  scarcity  of  snow  is  no  less  dreaded 
than  a  scarcity  of  corn,  wine,  or  oil.  We  are  inform- 
ed by  a  gentleman  who  was  at  Syracuse  in  the  year 
1777,  when  there  was  a  scarcity  of  snow,  the  people  of 
the  town  learned  that  a  small  vessel  loaded  with  that  ar- 
ticle was  passing  the  coast :  without  a  moment's  delibe- 
ration they  ran  in  a  body  to  the  shore,  and  demanded 
her  cargo  >  which,  when  the  crew  refused  to  deliver  up, 
the  Syracusans  attacked  and  took,  though  with  the  loss 
of  several  men. 

Ssow-Drop.     See  Chiokakthus,  Botakt  Index. 

SNO  WDON  HILL,  the  name  of  a  mountain  in  Caer- 
narvon-shire in  Wales,  generally  thought  to  be  the  high- 
est in  Britain ;  though  some  have  been  of  opinion  that 
its  height  is  equalled,  or  even  exceeded,  by  mountains 
in  the  Highlands  of  Scotland.  The  monntain  is  sur- 
rounded by  many  others,  called  in  the  Welsh  language 
Crtb  Coch^  Crib  y  Disiill^  Lliweddy  yr  Arran^  &c. 

According  to  Mr  Pennant*,  this  mountainous  inci*  Journegf 
yields  scarcely  any  corn.  Its  produce  is  cattle  and  sheep }  ^  Snow- 
which,  during  summer,  kenp  very  high  in  the  mountains, '^* 
followed  by  their  owners  with  their  families,  who  re- 
side during  that  season  in  havodtys^  or  **  summer  dairy, 
houses,''  as  the  farmers  in  the  Swiss  Alps  do  in  their 
senties.     These  houses  consist  of  a  long  low  room,  with 
a  hole  at  one  end  to  let  out  the  smok-e  from  the  fire  ' 
whicli  is  made  beneath.  Their  furniture  is  very  simple  5 
stones  are  substituted  for  stools  and  their  beds  are  of 
hay  ranged  along  the  sides.     They  manufacture  their 
own  clothes,  and  dye  them  with  the  lichen  omphahides 
and  lichen  parietimts^  mosses  collected  from  the  rocks. 
During  summer  the  men  passtheir  time  in  tending  their 
herds  or  in  making  hay,  &c.  and  the  women  in  milking 
or  in  making  butter  and  cheese.  For  their  own  use  they  ^ 
milk  both  ewes  and  goats,  and  make  cheese  of  the 
milk.     Their  diet  consists  of  milk,  cheese,  and  butter  ; 
and  their  ordinary  drink  is  whey  >  though  they  have,,, 
by  way  of  reserve,  a  few  bottles  of  very  strong  beer, . 
which  they  use  as  a  cordial  when  sick.  They  are  people* 
of  good  understand ingy  wary,  and  circumspect^  tall,. 
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SBowjloa'  tbiu*.  And  of  strong  constitutions.     In  the  winter- time 
HilL      they  descend  into  the  hen^drcf^    or,  **  old  dwelling,'' 
where  llie)^  pass  their  time  in  inactivity. 

The  view  from  the  highest  peak  of  Snowden  is. very 
f  xtensive.  From  it  Mr  Pennant  saw  the  county  of 
Chester,  the  high  hills  of  Yorkshire,  part  of  the  north  of 
Kngland,  Scotland,  and  Ireland  \  a  plain  view  of  the  isle 
of  Man;  and  that  of  Anglesea  appeared  like  a  map  ex- 
tended under  his  feet,  with  every  rivulet  visible.  Our 
author  took  much  pains  to  have  this  view  to  advantage; 
sat  up  at  a  farm  on  the  west  till  about  12,  and  walked 
op  the  whole  way.  The  night  was  remarkably  fine 
and  starry ;  towards  morning  the  stars  faded  away,  lea- 
ving an  interval  of  dai'kness,  which,  however,  waa  soon 
dispelled  by  the  dawn  of  day.  The  body  of  the  sun  ap« 
peared  roost  distinct,  with  the  roundness  of  the  moon, 
before  it  appeared  too  brilliant  to  be  looked  at.  The 
sea,  which  hounded  the  %vestern  part  of  the  prospect, 
appeared  gilt  with  the  sun-beams,  first  in  slender  streaks, 
and  at  length  glowed  with  redness.  The  prospect  was 
disclosed  like  the  gradual  drawing  up  of  a  curtain  in  a 
theatre ;  till  at  last  the  heat  became  sufficiently  strong 
to  raise  mists  from  the  various  lakes,  which  in  a  slight 
degree  obscured  the  prospect..  The  shadow  of  the  moun- 
tain extended  many  miles,  and  showed  its  bicapitated 
form;  the  Wyddfa  making  one  head,  and  Crib  y  Distill 
the  other.  At  this  time  be  counted  between  20  and 
30  lakes  either  in  Caernarvon  or  in  Merionethshire.  In 
making  another  visit,  the  sky  was  obscured  very  soon 
after  he  get  up.  A  vast  mist  involved  the  whole  cir- 
cuit of  the  mountain,  and  the  prospect  down  was  hor- 
rible. It  gave  an  idea  of  numbers  of  abysses,  concealed 
by  a  thick  smoke  furiously  circulating  around  them. 
Very  often  a  gust  of  wind  made  an  opening  in  the 
clouds,  which  gave  a  fine  and  distinct  vista  of  lake  and 
valley.  So.iictimes  they  opened  in  one  place,  at  others 
in  many  at  once ;  exhibiting  a  most  strange  and  perplex- 
ing sight  of  water,  fields,  rocks,  and  chasms.  They  then 
closed  again,  and  every  thing  was  involved  in  darkness ; 
in  a  few  minutes  they  would  separate  again,  and  repeat 
tlie  above-mentioned  scene  with  infinite  variety.  From 
this,  prospect  our  traveller  descended  with  great  reUic^ 
tance ;  but  before  he  had  reached  the  place  where  his 
horses  were  left,  he  was  overtaken  by  a  thunder  storm. 
The  rolling  of  the  thunder-claps,  being  reiterated  by 
the  mountains,  was  inexpressibly  awful ;  and  after  he 
bad  mounted,  he  was  in  great  danger  of  being  sweptf 
away  by  the  torrents  which  poured  down  in  consequence 
of  a  very  heavy  rain. 

It  is  very  rare  (Mr  Pennant  observes)  that  the  tra- 
veller gets  a  proper  day  to  ascend  this  hill :  it  indeed 
often  appears  clear ;  but  by  the  evident  attraction  of  the 
clouds  by  this  lofty  mountain,  it  becomes  suddenly  and 
unexpectedly  enveloped  in  mist,  when  the  clouds  have 
just  before  appeared  very  high  and  veryTeniote.  At 
times  he  observed  them  lower  to  half  their  height;  and 
notwithstanding  they  have  been  dispersed  to  the  right 
and  left,  yet  they  have  met  from  both  sides,  and  united 
to  involve  the  summit  in  one  great  obscurity. 

The  height  of  Snowden  was  measured,  in  1682,  by 
Mr  Caswell,  with  instruments  made  by  Flamstead  :  ac- 
cording to  his  mensuration,  the  height  is  3720  feet ;  but 
more  moderate  computations  make  it  only  3568,  reckon- 
ing from  the  quay  at  Caernarvon  to  the  highest  peak. 
IThe  stone  that  composes  this  mountain  is  excessively 


hard.     Large  coarse  crystals,  and  frequently  cnbic  py-  Sacmdeg. 


rites,  are  found  in  the  fissures.  An  immense  quantity  of 
water  rushes  down  the  sides  of  Snowdon  and  the  neigh- 
bouring mountains,  insomuch  that  Mr  Pennant  supposes, 
if  collected  into  one  stream,  they  would  exceed  the  wa- 
ters of  the  Thames. 

SNUFF,  a  powder  chiefly  made  of  tobacco,  the  iifle 
of  which  is  too  well  known  to  need  any  descriptioo 
here. 

Tobacco  is  usually  the  basis  of  snuff*;  other  matters 
being  only  added  to  give  it  a  more  agreeable  scent,  &c« 
The  kinds  of  snuff",  and  their  several  names,  are  infinite, 
and  new  ones  are  daily  invented ;  so  that  it  would  be 
difficult,  not  to  say  impossible,  to  give  a  detail  of  them. 
We  shall  only  say,  that  there  are  three  principal  sorts: 
the  first  granulated ;  tbe  second  an  impalpable  powdery 
and  the  third  the  bran,  or  coarse  part  remaining  after 
sifting  the  second  sort. 

'^  Every  professed,  inveterate,  and  incurable  snufi'- 
taker  (says  Lord  Stanhope,  at  a  moderate  computa- 
tion, takes  one  pinch  in  ten  roinvtes.  Every  pincb, 
with  the  agreeable  ceremony  of  blowing  and  wiping  the 
nose  and  other  incidental  circumstances,  consumes  a  mi- 
nute and  a  half.  One  minute  and  a  half  out  of  every 
ten,  allowing  id  hours  to  a  soufi*- taking  day,  amounts 
to  two  hours  and  24  minutes  out  of  every  natural  day, 
or  one  day  out  of  every  ten.  One  day  out  of  every  10 
amounts  to  ^d  days  and  a  half  in  a  year.  Hfrnce  if  ws 
suppose  the  practice  to  be  persisted  in  40  years,  two  en<* 
tire  years  of  the  snu£F-taker's  life  will  be  dedicated  to 
tickling  his  nose,  and  two  more  to  blowing  it.  The 
ex  pence  of  snuff*,  snuff-boxes,  and  handkerchiefs,  will  be 
the  subject  of  a  second  essay;  in  which  it  will  appear, 
that  this  luxury  encroaches  as  much  on  the  income  of 
the  snufi'-taker  as  it  does  on  his  time ;  and  that  by  a 
proper  application  of  the  time  and  money  thus  last  to 
the  public,  a  fund  might  be  constituted  for  the  dischargt 
of  the  national  debt.''     See  NiCOTlANA. 

SNYDEllS,  Franxis,  a  Flemish  painter,  born  at 
Antwerp  in  1579,  and  ^''^^  under  his  countryman  Hen- 
ry Van  Baleo.  His  genius  first  displayed  itself  in  paint* 
ing  fruit :  he  afterwards  attempted  animals,  huntings, 
&c.  in  which  he  exceeded  all  his  predecessors.  He 
also  painted  kitchens,  &c.  i|nd  gave  dignity  to  subjects 
that  seemed  iucapable  of  it.  lie  was  made  painter  to 
Ferdinand  and  Isabella,  archduke  and  duchess,  and  be- 
came attached  to  the  house  of  tbe  cardinal  infant  of 
Spain.  The  king  of  Spain  and  the  elector  Palatine 
adorned  their  palaces  with  huntings  by  this  artist.  Rti- 
bens,  Jordacns,  and  Snyders,  used  to  co-operate  in  tbe 
enriching  of  each  other^s  pictures  according  to  their 
several  talents^  and  thus  they  became  more  valuable 
than  if  finished  by  cither  of  them  singly.  Snyders  died 
in  1657. 

SOAL-FisH.    See  Pleurokectes,  Ichthyology 

Index, 

SOAP,  a  composition  of  caustic,  fixed  alkaline  salt, 
and  oil,  sometimes  hard  and  dry,  sometimes  soft  and  li- 
quid; much  used  in  washing,  whitening  linens,  and  by 
dyers  and  fnllers.—Soap  may  be  made  by  several  me- 
thods, which,  howevpr,  all  depend  upon  the  same  prin- 
ciple. Tbe  soap  which  is  used  in  medicine  is  made 
without  heaL 

In  manufactures  where  large  quantities  of  it  are  pn»- 
pared,  soap  is  made  with  heat.    A  lixiyium  of  qtiicklime 
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And  Bdda  is  made,  bot  is  lera  concentrated  than  that 
above  referred  (o,  and  only  so  mach  that  it  can  sustain 
a  fresh  egg.  A  part  of  this  lixiTium  is  to  be  even  di- 
luted and  mixed  with  an  equal  weight  of  oil  of  olives. 
The  mixture  is  to  be  put  on  a  gentle  fire,  and  agitated, 
that  the  union  may  be  accelerated.  When  the  mix- 
ture begins  to  unite  well,  the  rest  of  the  lixivium  is  to 
be  added  to  it ;  and  the  whole  is  to  be  digested  with  a 
very  gentle  heat,  till  the  soap  be  completely  made.  A 
trial  is  to  be  made  of  it,  to  examine  whether  the  just 
proportion  of  oil  and  alkali  has  been  observed.  Good 
ioap  of  this  kind  ought  to  be  firm,  and  very  white  when, 
cold  'f  not  subject  to  become  moist  by  exposure  to  air, 
md  entirely  miscible  with  pure  water,  to  which  it  com* 
monicates  a  milky  appearance,  but  without  any  drops 
of  oil  floating  on  the  surface.  When  the  soap  has  not 
these  qualities,  the  combination  has  not  been  well  made, 
or  the  quantity  of  salt  or  oil  is  too  great,  which  faults 
most  be  corrected. 

In  soft  or  liquid  soaps,  green  or  black  soaps,  cheaper 
oils  are  employed,  as  oil  of  nuts,  of  hemp,  of  fish,  &c. 
These  soaps,  excepting  in  consistence,  are  not  essential- 
ly dif&rent  from  white  soap. 

Fixed  alkalies  are  much  disposed  to  unite  with  oils 
that  are  not  volatile,  both  vegetable  and  animal,  since 
this  union  can  be  made  even  without  heat.  The  com- 
pound resulting  from  this  union  pur  takes  at  the  same 
time  of  the  properties  of  oil  and  of  alkali )  but  these 
properties  are  modified  and  tempered  by  each  other, 
according  to  the  general  rule  of  combinations.  Alkali 
Yormed  into  soap  has  not  nearly  the  same  acrimony  as 
when  it  is  pure  ;  it  is  even  deprived  of  almost  all  its 
causticity,  and  its  other  saline  alkaline  properties  are 
almost  entirf  ly  abolished.  The  same  oil  contained  in 
toap  !!» less  combustible,  than  when  pure,  from  its  union 
with  the  alkali,  which  is  an  inflammable  body.  It  is 
miscible,  or  even  soluble,  in  water,  to  a  certain  de- 
gree, I  y  means  of  the  alkali.  Soap  is  entirely  isoluble 
in  spirit  of  wine  ;  and  still  better  in  aquavitse  sharpen- 
ed by  a  little  alkaline  salt,  according  to  an  obser\atLon 
of  Mr  Gcofiroy. 

The  manufacture  of  soap  in  London  first  began  in 
the  year  1524  ;  before  which  time  this  city  was  served 
wilb  white  Roap  from  foreign  countries,  and  with  gray 
soap  speckltd  with  white  from  Bristol,  which  was  sold 
for  a  penny  a  pound ;  and  also  with  black  soap,  which 
•old  for  a  halfpenny  the  pound. 

The  principal  soaps  of  our  own  manufacture  are  the 
soil,  the  hard,  and  the  ball  soap.  The  soft  soap  is  ei- 
ther white  or  green.  The  process  of  making  each  of 
these  shall  now  be  described. 

Green  soft  soap.  The  chief  ingredients  used  in  ma- 
king this  are  lees  drawn  from  potash  and  lime,  boiled 
Dp  with  tallow  and  oil.  First,  the  ley  of  a  propeV  de- 
grte  of  strength  (which  must  be  estimated  by  the  weight 
of  the  liquor),  and  tallow,  are  put  into  the  copper  to- 
gether, and  as  soon  as  they  boil. up  the  oil  is  added; 
the  fire  is  then  damped  or  stopped  up,  while  the  ingre- 
dients remain  in  the  copper  to  unite  \  when  they  are 
united,  the  copper  is  again  made  to  boil,  being  fed  or 
filled  with  lees  as  it  boils,  till  there  be  a  soflUcient  qoan* 
tttv  put  into  it ;  then  it  is  boiled  off*  and  put  into  casks. 
When  this  soap  is  first  made  it  appears  uniform ;  but 
in  about  a  week's  time  the  tallow  separates  from  the 
oil  into  those  white  grains  which  we  see  in  commc  n 
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soap.  Soap  tbtis  made  wonld  appear  yellow,  but  by  a 
mixture  of  indigo  added  at.  the  end  of  the  boiling,  it  is 
rendered  green,  that  being  the  colour  which  results 
from  the  mixture  of  yellow  and  blue. 

JTAite  soap.  Of  this  one  sort  is  made  after  the  same 
manner  as  green  soft  soap,  oil  alone  excepted,  which  is 
not  used  in  white.  The  other  sort  of  white  soft  soap  is 
made  from  the  lees  of  ashes  of  lime  boiled  up  two  differ- 
ent times  with  tallow.  First,  a  quantity  of  lees  and 
tallow  are  put  into  the  copper  togethef,  and  kept  boil- 
ing, being  fed  with  lees  as  they  boil,  until  the  whole  is 
boiled  sufficiently  ;  then  the  lees  are  separated  or  dis- 
charged froip  the  tallowish  part,  which  part  is  i*e moved 
into  a  tub,  and  the  lees  are  thrown  away ;  this  is  called 
the  Jlrst  half'hoil:  then  the  copper  is  filled  again  with 
fresh  tallow  and  lees,  and  the  first  half-boil  is  put  out 
of  the  tub  into  the  copper  a  second  time,  where  it  it 
kept  boiling  with  fresh  lees  and  tallow  till  the  soap  is 
produced.  It  is  then  put  out  of  the  copper  into  the 
same  sort  of  casks  as  are  used  for  green  soft  soap.  The 
common  soft  soap  used  about  London,  generally  of  a 
greenish  hue,  with  some  white  lumps,  is  prepared  chief- 
ly with  tallow  :  a  blackish  sort,  more  common  in  some 
other  places,  is  said  to  be  made  with  whale  oil* 

Hard  soap  is  made  with  lees  from  ashes  and  tallow, 
and  is  most  commonly  boiled  twice :  the  first,  called  the 
half-boil^  hsith  the  san>e  operation  as  the  first  half- boil  of 
soft  white  soap.  Then  the  copper  is  charged  with  fi'esb 
lees  again,  and  the  first  half-boil  put  into  it,  where  it 
is  kept  boiling,  and  fed  with  lees  as  it  boils,  till  it  grains 
or  is  boiled  enough :  then  the  ley  is  dischargt*d  from  it, 
and  the  soap  put  into  a  frame  to  cool  and  harden.  Com 
mon  salt  is  made  use  of  for  the  purpose  of  graining  the 
soap  ;  for  when  the  oil  or  tallow  has  been  united  with 
the  ley,  after  a  little  boiling,  a  quantity  of  salt  is  thrown 
into  the  mass,  which  dissolving  readily  in  water,  but 
not  in  the  oil  or  tallow,  draws  out  the  water  in  a  con- 
siderable degree,  so  that  the  oil  or  tallow  nnited  with 
the  salt  of  the  ley  swims  on  the  top.  When  the  ley  is 
of  a  proper  strength,  less  salt  is  necessary  to  raise  the 
curd  than  when  it  is  too  weak.  It  must  be  observed, 
that  there  is  no  certain  time  for  bringing  off  a  boiling 
of  any  of  these  sorts  of  soap :  it  frequently  takes  up  part 
of  two  days. 

Ba/isoap^  commonly  used  in  the  north,  is  made  wilb 
lees  from  ashes  and  tallow.  'I'he  lees  are  put  into  the 
copper,  and  boiled  till  the  watery  part  is  quite  gone, 
and  there  remains  nothing  in  the  copper  but  a  sort  of 
saline  matter  (the  very  strength  or  essence  of  the  ley)  : 
to  this  the  tallow  is  put,  and  the  copper  is  kept  boil- 
ing and  stirring  for  above  half  an  boor,  in  which  time 
the  soap  is  made )  and  then  it  is  pot  out  of  the  copper 
into  tubs  or  baskets  with  sheets  in  tbem,  and  imme- 
diately (whilst  soft)  made  into  balls.  It  requires  near 
24  hours  in  this  process  to  boil  away  the  watery  part  of 
the  ley. 

When  oil  unites  with  alkali  in  the  formation  of  soap, 
it  is  little  altered  in  the  connection  of  its  principles  ;  for 
it  may  be  separated  from  the  alkali  by  decomposing 
soap  with  any  acid,  and  may  be  obtained  nearly  in  its 
original  state. 

Concerning  the  decomposition  of  soap  by  means  of 
acids,  we  must  observe,  first,  that  all  acids,  even  the 
weakest  vegetable  acids,  may  occasion  this  decomposi- 
tion, becaoM  every  one  of  them  has  a  greater  aflinity 
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Soepk  tbtn  Mlwitb  fixed  atkali.  8«condl1y,  tbeee  ftcids,  eten 
'  wben  iiiMt€«l  with  any  bans,  excepting  fixed  alkali,  ara 
capable  of  oecaaieaing  tlie  same  deeompontien  i  whence 
all  ammoniacal  salts,  all  tahs  iftth  bases  of  earth,  and  all 
tbofie  with  metallie  bases,  are  capable  of  decomposing 
soap,  in  the  same  manner  as  disengaged  acids  are ;  with 
tlifs  drilerence,  that  the  otl  separated  from  the  fixed  al- 
kali, b}r  the  acid  of  these  salts,  maj  onite  mor^  or  less 
intimately  with  the  substance  which  was  the  basis  of  the 
neutral  salt  employed  for  the  decomposition. 

Soap  may  also  be  decomposed  by  distillation,  as  Le- 
mery  has  done.  When  first  exposed  to  fire,  it  yields  a 
phlegm  called  by  him  vl  spirit ;  which  nevertheless  is 
neither  acid  nor  alkaline,  bot  some  water  which  enters 
into  the  composition  of  soap.  It  becomes  more  and 
more  coloured  and  empyreomatic  as  the  fire  is  increa- 
sed, which  shows  that  it  contains  the  most  subtle  part 
of  the  oil.  It  seems  even  to  raise  along  with  it,  by 
help  of  the  oil  and  action  of  the  fire,  a  small  part  of  the 
alkali  uf  the  soap :  for  as  the  same  chemist  observes,  it 
occHiiions  a  precipitate  in  a  soletion'of  corrosive  subli- 
mate. After  this  phlegm  the  oil  rises  altered,  precise- 
ly as  if  it  had  been  dibtiilcd  from  (ffiicklime,  that  is, 
empyreumatic,  solnble  in  spirit  of  wine,  at  first  soffi- 
ciently  subtle  and  afterwards  thicker.  An  alkaline  re- 
siduous  coal  remains  in  the  retort,  consisting  chiefly  of 
the  mineral  alkali  contained  in  the  soap,  and  which  may 
be  disengap;^d  from  the  coal  by  calcination  in  an  open 
fire,  and  obtained  in  its  pare  state. 

Alkaline  soaps  are  very  useful  in  many  arts  and  trades, 
and  also  in  chemistry  and  medicine.  Their  principal  uti- 
lity consists  in  a  detersive  quality  that  tliey  receive  from 
tlieir  alkali,  which,  although  it  is  in  some  measure  satura- 
ted with  oil,  is  yet  capable  of  acting  upon  oily  matters, 
and  of  rendering  tliem  saponaceous  and  miscible  with 
water.  Hence  soap  is  very  useful  to  cleanf>e  any  sob- 
stances  from  all  fat  matters  with  which  tlvey  happen  to 
be  soiled.  Soap  is  therefore  daily  used  fur  the  washing 
and  whitening  of  Unen^  for  tl»e  cleansing  of  woollen 
cloths  from  oil,  and  for  whitening  silk  and  freeing  it 
from  the  resinous  varnish  with  winch  it  is  naturally  co- 
vered. Pure  alkaline  lixiviums  being  capable  of  dissol- 
ving oils  more  effectually  than  soap,  might  be  eYnployed 
for  the  same  purposes  \  but  when  this  activity  is  not 
mitigated  by  oil,  as  it  is  in  soap,  they  are  capable  of  al- 
tering, and  even  of  destroying  entirely  by  their  causti- 
city, most  substances,  especially  animal  matters,  as  silk, 
wool,  and  others:  whereas  soap  cleanses  from  oil  almost 
as  effectually  as  pi^e  alkali,  without  danger  of  altering 
or  destroying  ^  which  renders  it  very  useful. 

Soap  was  imperfectly  known  to  the  ancients.  It  is 
mentioned  by  Pliny  as  made  of  fat  aad  ashes,  and  as  an 
invention  of  the  Gauls.  Aretsens  and  others  inform  us, 
that  the  Greeks  obtained  their  knowledge  of  its  medi- 
cal use  from  the  Romans.  Its  virtues,  according  to 
Bergius,  are  detergent,  resolvent,  and  aperient,  and  its 
Qse  recommended  in  Jaundice,  gout, calculous  complaints, 
and  in  obstructions  of  the  viscera.  The  efficacy  of  soap 
in  the  first  of  these  diseases  was  experienced  by  Sylviue, 
and  since  recommended  very  generally  by  various  an- 
thers who  have  written  on  this  complaint  ^  and  it  has 
also  been  thought  of  use  in  supplying  the  place  of  bile 
in  the  primee  viae.  The  utility  of  this  medicine  in  icte- 
rtcal  cases  wa!»  inferred  chiefly  from  its  supposed  power 
of  dissolving  biliary  concretiens  \  but  this  mediciDe  has 
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Io0t  much  of  its  reputation  in  jaiHidieey  since  k  it  wfm 
known  that  gall-stones  have  been  found  in  mauy  after 
death  who  had  been  daily  taking  soap  for  several  montbi 
and  even  years.  Of  ha  good  effects  in  urinary  caleo- 
lons  affections,  we  have  the  teatimooy  of  several,  espe- 
cially when  dissolved  in  lime-water,  by  which  its  efficacy 
is  considerably  increased  j  for  it  thus  becomes  a  powers 
ful  solvent  of  mucos,  which  an  ingenious  modem  author 
supposes  to  be  the  chief  agent  in  the  'fiirmatiou  of  cal- 
culi 'y  it  is,  however,  only  in  the  incipient  state  of  the 
disease  that  these  remedies  promise  effectual  benefit } 
though  they  generally  abate  the  more  violent  sympCoiM 
where  they  cannot  remove  the  cause.  With  Boerhaave 
soap  was  a  general  medicine  :  for  as  he  attriboted  most 
complaints  to  viscidity  of  the  fluids,  he,  and  most  of  the 
Boerhaavian  school,  prescribed  it  in  conjunction  with 
different  resinous  and  other  substances,  in  gout,  rheo- 
matism,  and  various  visceral  complaints.  Soap  is  also 
externally  employed  as  a  resolvent,  and  gives  name  to 
several  officinal  preparations. 

From  the  properties  of  soap  we  may  know  that  it 
must  be  a  very  effectnal  and  convenient  anti-acid.  It 
absorbs  acids  as  powerfully  as  pure  alkalies  and  absor- 
bent earth?,  without  having  the  causticity  of  the  for- 
mer, and  without  oppressing  the  stomach  by  its  weight 
like  the  latter. 

Lastly,  we  may  perceive  that  soap  must  be  one  of 
the  best  of  all  antidotes  to  stop  quickly,  and  with  the 
•least  inconvenience,  the  bad  effects  of  acid  corrosive  poi- 
sons j  as  aquafortis,  corrosive  sublimate,  &c. 

Soap  imported  is  subject  by  lo  Ann.  cap.  f€),  to  a 
duty  of  2d.  a  pound  (over  and  above  former  duties) ; 
and  by  12  Ann.  stat.  2.  cap.  9.  to  the  farther  sum  of 
id.  a  pound.  And  by  the  same  acts,  the  duty  on  soap 
made  in  the  kingdom  is  i{d.  a  pound.  By  19  G.  III. 
cap.  52.  no  person  within  the  limits  of  the  head  offiea 
of  excise  in  London  shall  be  permitted  to  make  any 
soap  unless  be  occupy  a  tenement  of  lol.  a>year, 
be  assessed,  and  pay  the  parish  rates  \  or  elsewhere, 
unless  he  be  assessed,  and  pay  to  church  and  poor. 
Places  of  making  are  to  be  entered  on  pain  of  50I. 
and  covers  and  locks  to  be  provided  under  a  fbrfeituie 
of  lool. ',  the  furnace- door  of  every  utensil  used  in  the 
manufacture  of  soap  shall  be  locked  by  tiie  excise  offi- 
cer, as  soon  as  the  fire  is  damped  or  drawn  out,  and 
fastenings  provided,  under  the  penalty  of  50I.  >  and 
opening  or  damaging  such  fastening  incurs  a  penalty  of 
lool.  Officers  are  required  to  enter  and  survey  at  all 
times,  by  day  or  night,  and  the  penalty  of  obstructing 
is  20I.*,  and  they  may  unlock  and  examine  every  copper, 
&c.  between  the  hours  of  five  in  the  rooming  and  ele- 
ven in  the  evening,  and  the  penalty  of  obstructing  is 
lOol.  Every  maker  of  soap  before  he  begins  any  ma- 
king, if  within  the  bills  of  mortality,  shall  give  12  hours, 
•if  elsewhere  24  hours,  notice  in  writing  to  the  officer, 
of  the  time  when  he  intends  to  begin,  oa  pain  of  50I. 
No  maker  shall  remove  any  soap  unsnrveyed  on  pain  of 
2oh  without  giving  proper  notice  of  his  intention* 
And  if  any  maker  shall  conceal  any  soap  or  materials, 
he  shall  forfeit  the  some,  and  also  500I.  Every  barrel 
of  soap  shall  contain  256  lU  avoirdupois,  half  barrel 
•1 28  lb.  firkin  64  lb.  half-firkin  321b.  besides  the  weight 
or  tare  of  each  cask  :  and  all  soap,  excepting  Imrd  calbs 
soap  and  ball  soap,  shall  be  put  into  such  casks  and  fiD 
other,  on  pain  of  forfeiture}  and  fl.    The  maker  shall 
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weekly  enter  inivriting  at  tiie  next  office  tlie  soap  made     iogSy  «aked  tm  ^htir 

by  bioj  in  each  week,  with  the  weight  and  quantity  at 

each  boiling,  on  pain  of  50I.  ^  and  within  one  week. 

after  entry  clear  off  the  duties,  on  pain  of  double  dutjv 

See.  besides  the  statutes  above  cited,  5  Geo.  III,cap.43. 

X  2  Geo,  III.  cap.  46.    z  i  Geo.  cap.  30*   l  Geo.  stat.  2. 

cap.  36. 

Acid  Soap.  This  Is  formed  by  the  addition  of  con-> 
centrated  acids  to  the  expressed  oils.  Thus  the  oil  is 
rendered  partially  soluble  in  water ;  but  the  union  is  not 
sui&ciently  complete  to  answer  any  valuable  purpose. 

SoAf-Berry  Tree.     See  Sapindus,  BoxANr  Index. 

SoAP'Earth.   See  STEATITES,  MINERALOGY  Index. 

SOAPVVORT.    See  Saponari a,  Botany  Index. 

S.OC  (Sax.),  signifies  power  or  liberty  to  minister 
justice  or  execute  laws ;  also  the  circuit  or  territory 
wherein  such  power  is  exercised.  Whence  our  law- 
Latin  word  socca  is  used  for  a  seigniory  or  lordship  en- 
franchised by  tlie  king,  with  the  liberty  of  holding  or 
keeping  a  court  of  his  socktpcn :  And  this  kind  of  li- 
berty continues  in  divers  parts  of  England  to  this  day, 
and  is  known  by  the  names  of  soke  and  soken. 

SOCAGE,  in  its  most  general  and  extensive  signifi- 
cation, seems  to  denote  a  tenure  by  any  certain  and 
detek'minate  service.  And  in  this  sense  it  is  by  our 
ancient  writers  constantly  put  in  opposition  to  chivalry 
or  knight-service,  where  tbe  render  was  precarious  and 
uncertain.  The  service  must  therefore  be  certain,  in  or- 
der to  denominate  it  socage  j  as  to  hold  by  fealty  and 
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20s.  rent  \  or,  by  homage,  fealty,  and  20s.  rent  \  or, 
by  homage  and  fealty  without  rent  \  or,  by  fealty  and 
certain  corporal  service,  as  ploughing  the  lord's  land  for 
three  days  \  or,  by  fealty  only  without  any  other  ser- 
vice :   for  all  these  are  tenures  in  socage. 

Socage  is  of  two  sorts :  Jree-socakge^  where  the  ser- 
vices are  not  only  certain  but  honourable ;  and  vilkin^ 
socage,  where  the  services,  though  certain,  are  of  a  baser 
nature  (see  Villenace).  Such  as  hold  by  the  former 
tenure  are  called,  in  Glanvil  and  other  subsequent  au- 
thors, by  the  name  of  Uberi  sokemanm\  or  tenants  in 
free-socage.  The  word  is  derived  from  tlie  Saxon  ap- 
pellation soc^  which  signifies  liberty  or  privilege  j  and, 
being  joined  to  an  usual  termination,  is  called  socage^  in 
Latin  socagium;  signifying  thereby  a  free  or  privileged 
tenure. 

It  seems  probable  that  the  socage-tenures  were  the 
relics  of  Saxon  liberty  ;  retained  by  such  persons  as  bad 
neither  forfeited  them  to  the  king,  nor  been  obliged  to 
exchange  their  tenure  for  the  more  honourable,  as  it 
was  called,  but  at  the  same  time  more  borthensome,  te- 
nure of  knight-service.  This  is  peculiarly  remarkable 
in  tbe  tenure  which  prevails  in  Kent,  called  gavelkind^ 
which  is  generally  acknowledged  to  be  a  species  of  so- 
cage-tenure  ^  the  preservation  whereof  inviolate  from 
the  innovations  of  the  Norman  conqueror  is  a  fact  uni- 
versally known.  And  those  who  thus  preserved  their 
iibertie«(  were  said  to  bold  in  free  and  common  socage. 

Ajs  therefore  the  grand  criterion  and  distinguishing 
mark  of  this  species  of  tenure  are  the  having  its  renders 
or  services  ascertained,  it  will  include  under  It  all  other 
metliods  of  holding  free  lands  by  certain  and  invariable 
rents  and  duties )  and  in  particular,  Petit  Serjeautt^ 
Tenure  in  Burgage^  and  Gaveuund.  See  these  «rr 
I  tides, 
iftoitioa.      SOCIETY,   a  number  of  ratiooal  and  ^moral  be- 


gregartous;  but  it  is  hardly  good  i^i;>*..fc  tv 
they  are  sociaL 

It  is  only  human  society,  then,  that  ca«  U/,vv**.  .^ 
subject  of  our  present  investigation.  TU  j,i>  jM/t>,»  „, 
which  it  presents  are  highly  worthy  of  our  hfju*^. 

Such  are  the  advantages  which  each  »ndivt/j>;2»i  4  ^ 
dently  derives  from  living  in  a  social  state  j  aitfl  ^  I,.  ,y 
less  does  any  human  being  appear  in  a  soliiaiy  <t,.  *, 
that  we  are  naturally  led  to  conclude,  that  if  tbi-i*.  i>*f 
was  a  period  at  which   mankind  were  solitary  Uinj^*,^,^ 
that  period  could  not  be  of  long  duration ',  for  tbuf 'w^y^, 
averHion  to  solitude  and  love  of  society  would  houn  In* 
duce  them  to  enter  into  social  union.     Such  is  the  opi* 
nion  which  we  are  led  to  conceive,  when  we  conipare 
our  own  condition    as  members  of   civilized  and  en* 
lightened  society  with  that  of  the  biutes  around  us,  or 
with  that  of  savages  in  the  eaj-lier  and  ruder  i)eriod.i  of 
social  life.    \Vhen  we  hear  of  Indians  wandering  nuked 
through  the  woods,  destitute  of  arts,  unskilled  in  agri- 
culture, scarce  capable  of  moral  distinctions,  void  uf  all 
religious  sentiments,  or  possessed  with  the  most  absurd 
notions  concerning   superior    powers,    and    procuring 
means  of  subsistence  in   a  manner  equally  precarious 
with   that  of  the  beasts  of  prey<*»we  look  down  with 
pity  on  their  condition,  or   turn  from  it  with  horror* 
\Vhen  we  view  the  order  of  cultivated  society,  and 
consider  our  institutions,  arts,  and  manners*— we  rejoice 
over  our  superior  wisdom  aad  happiness. 

Man  in  a  civilized  state  appears  a  being  of  a  superior 
order  to  man  in  a  savage  states  yet  some  philosophers 
tell  us,  that  it  is  only  he  who,  having  been  educated  in 
society,  has  been  taught  to  depend  upon  others,  that 
cau  be  helpless  or  miserable  when  placed  in  a  solitary 
state. .  They  view  the  savage  who  exerts  himself  with 
intrepidity  to  supply  his  Wants,  or  bears  them  with  for- 
titude, as  the  greatest  hero,  aud  possessing  the  greatest 
happiness.  And  therefore  if  we  agi*ee  with  them,  that 
the  propensities  of  nature  may  have  prompted  men  to 
enter  into  social  union,  though  they  may  have  hoped 
to  enjoy  superior  security  and  happiness  by  engaging 
to  protect  and  support  each  other,  we  must  conclude 
that  the  Author  of  the  universe  has  destined  man  to  at- 
tain greater  dignity  and  happiness  in  a  savage  and  so*- 
litary  than  in  a  social  state  *,  and  therefore  that  those 
dispositions  and  views  which  lead  us  to  society  are  fal- 
lacious and  inimical  to  our  real  interest. 

Whatever  he  the  supposed  advantages  of  a  solitary 
state,  certain  it  is  tbai  mankind,  at  the  earliest  periods, 
were  united  in  society.  Various  theories  have  been 
formed  concerning  the  circucastances  and  principles 
which  gave  rise  to  this  union :  but  we  bave  elsewhere 
abown,  that  the  greater  part  of  them  are  founded  in  er- 
ror 'f  that  they  suppo^  tbe  ordinal  state  of  man  to  have 
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ioeictj.    been  diaf  of  tsTiges ;  and  that  encli  a  Mppesition  it  con- 
tradicted  by  the  most  aotbentic  records  of  antiquity. 
For  tbongh  tbe  records  of  the  earlier  ages  are  gene- 
rally  obscure,  fabulous,   and  imperfect;   yet   happily 
there  is  one  free  from  the  imperfections  of  the  rest,  and 
of  ondoobted  authenticity,  to  which  we  may  safely  have 
recourse  *.     This  record  is  the  Pentateuch  of  Moses, 
A-'w         which  presents  os  with  a  genuine  account  of  the  origin 
llo  \,^i  I  ^^  in^n  *nd  of  society,  perfectly  consonant  to  what  we 
'  have  laid  down  in  the  article  referred  to  (see  Savage). 
^^^.  .     According  to  Moses,  tbe  first  society  was  that  of  a 
•fsocMty     husband  and  wife  united  in  the  bonds  of  marriage:  the 
aeeordiag    first  government  that  of  a  father  and  husband,  tbe  mas* 
to  avthen-  ter  of  his  family.     Men  lived  together  under  the  patri- 
^^^^^^7*  archal  form  of  government  while  they  employed  them* 
selves  chiefly  in  tending  flocks  and  herds.     Children  in 
SDcb  circumstances  cannot  soon  rise  to  an  equality  with 
their  parents,  where  a  man's  importance  depends  on  his 
property,  not  on  his  abilities.     When  flocks  and  herds 
are  tbe  chief  articles  of  property,  the  son  can  only 
obtain  these  from  his  father  \  in  general  therefore,  the 
•on  must  be  entirely  dependent  on  the  father  for  the 
means  of  subsistence.     1  f  the  parent  during  his  life  be- 
stow on  his  children  any  part  of  his  property,  he  may 
do  it  on  such  conditions  as  shall  make  their  dependence 
npon  him  continue  till  tbe  period  of  his  death.     When 
the  community  are  by  this  event  deprived  of  their  head, 
instead  of  continuing  in  a  state  of  union,  and  selecting 
some  one  from  among  themselves  whom  they  may  invest 
with  tbe  authority  of  a  parent,  they  separate  into  so 
mnny  distinct  tribes,  each  subjected  to  the  authority  of  a 
diflfcrent  lord,  tbe  master  of  the  family,  and  the  propri* 
etor  of  all  the  flocks  and  herds  belonging  to  it.     Such 
wa^  tbe  state  of  the  first  societies  which  the  narrative 
of  Moses  exhibits  to  our  attention. 
TLewieiof      1*hose  philosophers  who  have  made  society,  in  its  va* 
pbiloio-       rious  stages  between  rudeness  and  refinement,  the  subject 
phen  con-  of  their  speculations,  have  generally  considered  mankind, 
csraing  tbe  ]„  whatever  region  of  the  globe,  and  under  whatever 
^'^1?         climate,  as  proceeding  uniformly  through  certain  regu- 
lar  gradations  from  one  extreme  to  the  other.     They 
regard  them,  first,  as  gaining  a  precarious  subsistence  by 
gathering  the  spontaneous  fruits  of  tbe  earth,  preying 
on  the  inhabitants  of  tbe  waters,  if  placed  on  the  sea- 
shore, or  along  the  banks  of  large  rivers  \  or  bunting 
wild  beasts,  if  in  a  situation  where  these  are  to  be  found 
in  abundance ;  without  foresight  or  industry  to  provide 
for  future  wants  when  tbe  present  call  of  appetite  is  gra- 
tified. Next,  they  say,  man  rises  to  tbe  shepherd  state, 
and  next  to  that  of  hosbandmeni  when  they  turn  their 
attention  from  the  management  of  flocks  to  the  culti- 
vation of  the  ground.  Next,  these  husbandmen  improve 
their  powers,  and  better  their  condition,  by  becoming 
arttzans  and  merchants  \  and  the  beginning  of  this  pe- 
riod is  the  boundary  between  barbarity  and  civiliza- 
tion. 

These  are  the  stages  through  which  they  who  have 
employed  themselves  on  the  natural  history  of  society 
have  generally  conducted  mankind  in  their  progress  from 
rudeness  to  refinement ;  but  they  seem  to  have  overlook- 
ed the  manner  in  which  mankind  were  at  first  establish- 
ed on  this  earth ;  for  the  circumstances  in  which  the 
parents  of  the  human  race  were  originally  placed  \  for 
the  degree  of  knowledge  communicated  to  them  \  and 
for  the  instruction  which  they  must  have  been  capable 
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of  commnntcating  to  their  posterity.  Hiey  rather  a^ 
pear  to  consider  the  inhabitants  of  every  di&rent  regioo 
of  the  globe  as  aborigines,  springing  at  first  from  the 
ground,  or  dropped  on  the  spot  which  they  inhmbit ;  nn 
lesa  ignorant  than  infants  of  the  nature  and  relations  of 
the  objects  around  them,  and  of  the  purposes  which  tbej 
may  accomplish  by  the  sacrifice  of  their  organa  and  fi^ 
cutties. 

The  absurdity  of  this  theory  has  been  folly  denrao-^ 
strated  in  another  place  :  and  if  we  agree  to  receive  tfan 
Mosaic  account  of  the  original  establishment  of  mail- 
kind,  we  shall  be  led  to  view  the  phenomena  of  aocaal 
life  in  a  light  very  diflferent.  We  must  first  allow,  that 
though  many  of  the  rudest  tribea  are  fonnd  in  the  stain 
of  hunters  or  fishers  ;  yet  the  hunting  or  fishing  stain 
cannot  have  been  invariably  the  primary  form  of  society. 
Notwithstanding  the  powers  with  which  we  are  endow- 
ed, we  are  in  a  great  measure  the  creatures  of  circniD- 
stances.  Physical  causes  exert,  though  indirectly,  s 
mighty  influence  in  forming  the  character  and  direct- 
ing the  exertions  of  the  human  race.  From  the  infor- 
mation of  Moses  we  gather,  that  the  first  societies  of 
men  lived  under  the  patriarchal  form  of  government, 
and  employed  themselves  in  the  cultivation  of  the  ground 
and  the  management  of  flocks.  And  as  we  know  that 
mankind,  being  subjected  to  the  influence  both  of  phy- 
sical and  moral  causes,  are  no  leas  liable  to  degeneracy 
than  capable  of  improvement ;  we  may  easily  conceive, 
that  though  descending  all  from  the  same  original  pair, 
and  though  enlightened  with  much  traditionary  know- 
ledge relative  to  the  arts  of  life,  the  order  of  society, 
moral  distinctions,  and  religious  obligations  j  yet  aa 
they  were  gradually,  and  by  various  accidents,  dispersed 
over  the  earth,  being  removed  to  situations  in  which  the 
arts  with  which  they  were  acquainted  could  bnt  littU 
avail  them,  where  industry  was  overpowered,  or  indo- 
lence encouraged,  by  the  severity  or  the  profusion  of 
nature,  they  might  degenerate  and  fall  into  a  condition 
almost  as  humble  and  precarious  as  that  of  the  brutal 
tribes.  Other  moral  causes  might  also  concur  to  debase 
or  elevate  the  human  character  in  that  early  period. 
The  particular  character  of  the  original  settlers  in  any 
region,  the  manner  in  which  they  were  connected  with 
one  another,  and  the  arts  which  they  were  best  qualified 
to  exercise,  with  various  other  causes  of  a  similar  natnro^ 
would  have  considerable  influence  in  determining  tbe 
character  of  the  society. 

When  laying  aside  the  spirit  of  theory  and  system, 
we  set  ourselves,  with  due  humility,  to  trace  facts,  and 
to  listen  to  evidence,  though  our  discoveries  may  bo 
fewer  than  we  should  otherwise  fancy  them  \  yet  tho 
knowledge  which  we  thus  acquire  will  be  more  U8efi:d 
and  solid,  and  our  speculations  more  consistent  with  tha 
spirit  of  true  philosophy.  Here,  though  we  learn  from 
the  information  of  the  sacred  writings,  that  tbe  first  fa- 
mily of  mankind  was  not  cruelly  exposed  in  this  world, 
as  children  whom  tbe  inhumanity  of  their  parents  indu- 
ces them  to  doHert  \  yet  we  are  not,  in  consequence  of 
admitting  this  fact,  laid  under  any  necessity  of  deuying 
or  explaining  away  any  of  tbe  other  phenomena  whidi 
occur  to  our  observation  when  tracing  the  natural  historr 
of  society.  Tradition  may  be  corrupted ;  arts  and  sci- 
ences may  be  lost^  the  sublimest  religious  doetrinet 
may  be  debased  into  absurdity. 

If  then  we  are  desuons  of  surveying  society  in  ita  ru- 
dest 
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itat  form,  we  most  look,  uot  to  the  earliest  period  of 
its  existence,  but  to  thoM  districts  of  the  globe  where 
external  circamstances  concar  to  driTC  them  into  a  state 
of  stupidity  and  wretchedness.  Thus  in  many  places  of 
the  happy  clime  of  Asia,  which  a  variety  of  ancient  re- 
cords concur  with  the  sacred  writings  in  representing  as 
the  first  peopled  quarter  of  the  globe,  we  cannot  trace 
the  form  of  society  backwards  beyond  the  shetpherd 
state.  In  that  state  indeed  the  bonds  which  connect 
society  extend  not  to  a  wide  range  of  individuals,  and 
men  remain  for  a  long  period  in  distinct  fkmilies  j  but 
t  yet  that  state  is  highly  favourable  to  knowledge,  to  hap- 
I  tome  ptness,  and  to  virtue.  Again,  the  torrid  and  the  frozen 
sltf  regions  of  the  earth,  though  probably  peopled  at  a  later 
period,  and  by  tribes  sprung  from  the  same  stock  with 
the  shepherds  of  Asia,  have  yet  exhibited  mankind  in  a 
much  lower  state.  It  is  in  the  parched  deserts  of  Af- 
rica and  the  wilds  of  America  that  human  beings  have 
been  found  in  a  condition  approaching  the  nearest  to 
that  of  the  brutes. 

We  may  therefore  with  some  propriety  desert  the 
order  of  time,  and  take  a  view  of  the  different  stages 
through  which  philosophers  have  considered  mankind  as 
advancing,  beginning  with  that  of  rudeness,  though  we 
have  shown  that  it  cannot  have  been  the  first  in  the 
progress. 

Where  the  human  species  are  found  in  the  lowest  and 
orfintttidest  state,  their  rational  and  moral  powers  are  very 
of  M>-  fi&intly  displayed }  but  their  external  senses  are  acute 
and  their  bodily  organs  active  and  vigorous.  Hunting 
and  £shing  are  then  their  chief  employments  on  which 
they  depend  for  support.  During  that  portion  of  their 
time  which  is  not  spent  in  these  pursuits,  they  are  sunk 
in  listless  indolence.  Destitute  of  foresight,  they  are 
roused  to  active  exertion  only  by  the  pressure  of  imme- 
diate necessity  or  the  urgent  calb  of  appetite.  Accus- 
tomed to  endure  the  severity  of  the  elements,  and  but 
scantily  provided  with  the  means  of  subsistence,  they  ac- 
quire habits  of  resignation  and  fortitude,  which  are  be* 
held  with  astonishment  by  those  who  enjoy  the  plenty 
and  indulgence  of  cultivated  lifie.  But  in  this  state  of 
want  and  depression,  when  the  powers  and  possessions 
of  every  individual  are  scarcely  sufficient  for  his  own 
support,  when  even  the  calls  of  appetite  are  repressed 
because  they  cannot  always  be  gratified,  and  the  more 
refined  passions,  which  either  originate  from  such  as  are 
merely  animal,  or  are  intimately  connected  with  them, 
have  not  yet  been  fielt— -in  this  state  all  the  milder  af- 
fections are  unknown  ^  or  if  the  breast  is  at  all  sensible 
to  their  impulse,  it  is  extremely  feeble.  Husband  and 
wife,  parent  and  child,  brother  and  brother,  are  united 
by  the  weakest  ties.  Want  and  misfortune  are  not  pi- 
tied. Why  indeed  should  they,  where  they  cannot  be 
relieved  ?  It  is  impossible  to  determine  how  far  beings 
in  this  condition  can  be  capable  of  moral  distinctions. 
One  thing  certain  is,  that  in  bo  state  are  the  hnman 
race  entirely  incapable  of  these.  If  we  listen,  however, 
to  the  relations  of  respectable  travellers,  we  must  admit 
that  hunlan  beings  have  sometimes  been  found  in  that 
>  abject  state  where  no  proper  ideas  of  subordination, 
government,  or  distinction  of  ranks,  could  be  formed. 
No  distinct  notions  of  Deity  can  be  here  entertained. 
Beings  in  so  humble  a  condition  cannot  look  through 
tlie  order  of  the  universe  and  the  harmonv  of  nature  te 
tbat  Eternal  Wisdom  and  Goodness  which  contrived^ 


and  that  AluMgHy  Pwcr  wWidi  Umf^  «!#  0ti0U   f^^^, 
ence,  dkt  system  of  ckisgs*     Of  aiU  tWf  mmt  he  fll^  '_- 

most  toully  dtfslitate*  'ntj  nay  mm  mmif  m$Ummtml0 
for  fishing  or  the  chace ;  but  d^ee  flMMit  be  €%inmmdf 
rude  and  simple.  If  they  be  M^muwUi  wtdb  any 
means  to  shelter  them  from  the  iaeteoMMiey  ef  the  ele- 
ments, both  their  houses  aod  ctothiag  will  be  awkward 
and  inconvenient.  ^q 

But  human  beings  have  not  been  often  fooad  in  seSeeead 
rude  a  state  as  this.  Even  those  tribes  which  we  dette-f^y|*^ 
minate  savage,  are  for  the  most  part  farther  removed  H^y?" 
from  mere  animal  life.  They  generally  appear  united 
under  some  species  of  government,  exercising  the  powers 
of  reason,  capable  of  morality,  though  that  morality  be 
not  always  very  refined  j  displaying  some  degree  of  so* 
cial  virtues^  and  acting  under  the  influenoe  of  religioof^ 
sentiments.  Those  who  may  be  considered  as  but  one 
degree  higher  in  the  scale  than  the  stupid  and  wretched 
beings  whose  condition  we  have  surveyed,  are  to  be 
found  still  in  the  hunting  and  fishing  state }  but  thef 
are  farther  advanced  towards  social  life,  and  are  become 
more  sensible  to  the  impulse  of  social  affection.  By  no* 
avoidable  intercourse  in  their  employments,  a  few  in- 
dividual  hunters  or  fishers  contract  a  certain  degree  oP 
fondness  for  each  other's  company,  and  are  led  to  take 
some  part  in  each  other's  joys  and  sorrows )  and  when* 
the  social  affections  thus  generated  (see  Passion)  begin 
to  exert  themselves,  all  the  other  powers  of  the  mind 
are  at  the  same  time  called  forth,  and  the  circumstanooa 
of  the  little  society  are  immediately  in>proved.  We  be- 
hold its  members  in  a  more  comfortable  condition,  and 
find  reason  to  view  the  human  character  with  more  conft> 
plaoency  and  respect.  Huts  are  now  built,  more  com- 
modious clothes  are  fashioned,  instruments  for  the  annoy- 
ance of  wild  beasts  and  even  of  enemies  are  contrived  ^ 
in  short,  arts,  and  science,  and  social  order,  and  lel^ 
gioos  sentiment,  and  ceremonies,  now  make  their  ap- 
pearance in  the  rising  society,  and  serve  to  characteriie 
it  by  the  particular  form  which  distinguishes  each  of 
them.  But  though  social  order  is  no  longer  unknown 
nor  unobserved,  yet  the  form  of  government  is  still  ex* 
tremely  simple,  and  its  ties  are  but  loose  and  feeble.  It 
will  perhaps  bear  some  resemblance  to  the  patriarchal) 
only  all  its  members  are  on  a  more  equal  footiuff,  and 
at  the  same  time  less  closely  connected  than  in  the* 
shepherd  state,  to  which  that  form  of  government  seema 
almost  peculiar.  The  old  men  are  treated  with  venenw* 
tion  I  but  the  yoong  are  not  entirely  subject  to  them. 
They  may  listen  respectfully  to  their  advice  >  but  they 
do  not  submit  to  their  arbitrary  commands.  Where 
mankind  are  in  the  state  of  hunters  and  fishers,  where 
the  means  of- subsistence  are  precariously  acquired,  and 
prudent  foresight  does  not  prompt  to  accumulate  mucb 
provision  for  the  future,  no  individual  can  acquire  coo^ 
parative  wealth.  As  soon  as  the  son  is  grownfup^  be 
ceases  to  be  dependent  on  his  father,  as  well  as  on  the 
society  in  general.  Difference  of  experienoe  therefore 
constitutes  the  only  distinction  between  the  young  and 
the  old)  and  if  the  old  have  experienoe,  the  young  havse 
strength  and  activity.  Here,  then,  neither  age  nor  pro- 
perty can  give  rise  to  any  striking  distinction  of  ranks. 
All  who  have  attained  to  manhood,  and  are  not  disabled 
by  unusual  deficiency  of  strength  or  agility,  or  by  the 
infirmities  of  old  age,  are  on  an  equal  footing }  or  if  any 
one  possess  a  pve-emiaence  over  th^  rest,  he  owes  it  te 
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SgaeijR.  Mip€iri(HP  ftd4m9^  pr  fortitMcW.  Tlie  wh^  ftrib«  delib^ 
rate^  the  ol4  giva  tbeir  advlc*^  eacb  iiMUvidu4l  of  the 
tmeaaiAy  receives  or  rejects  it  at  hu  pleasure  (for  the 
whole  body  iWiak  not  of  exercising  aoy  compulsatorjr 
power  over  the  will  of  individuals)  ;  aad  the  warrior 
who  is  most  distiDguished  for  strength,  addres.%  and  va- 
lour*  leads  out  the  youth  of  the  tribe  to  the  ehace  or 
against  the  enemy.  War,  which  in  the  former  stage 
did  not  prevail,  as  they  who  were  ^strangers  to  social 
sentimeots  were,  at  the  same  time,  scarce  capable  of  be- 
ing enemies,  now  first  begins  to  depopulate  the  thinly 
inhabited  regions  where  those  hunters  and  fishers  pursue 
their  prey*  They  are  scattered,  possibly  in  scanty  and 
separate  tribes,  over  an  immense  tract  of  country  ^  but 
tliey  know  do  medium  between  the  affection  which 
brethren  of  the  same  tribe  bear  to  each  other  and  the 
hatred  of  enemies.  Though  thinly  scattered  over  the 
earth,  yet  the  hunting  paities  of  diflfereot  tribes  will 
aometiraes  meet  as  tliey  range  tbe  forests^  and  when 
tjiey  meet,  tliey  will  naturally  view  each  other  with  a 
jealous  eye ;  for  the  success  of  the  one  party  in  tbe 
cfaace  may  cause  tbe  other  to  be  unsuccessful ;  and 
while  the  one  snatches  the  prey,  the  other  must  return 
home  to  all  the  pangs  of  famine.  Inveterate  hostility 
will  therefore  long  prevail  among  aeigbbouring  tribes 
IB  the  bunting  state. 

If  we  find  them  not  incapable  of  social  order,  we  may 
naturally  expect  that  their  condnct  will  be  influenced 
bv  some  sentiments  of  religion.  They  have  at  this  pe- 
riod ideas  of  superior  beings.  They  also  practise  certain 
oeremonies  to  recommend  tbem  to  those  beings  ^  but 
both  their  sentiments  and  ceremonies  are  superstitious 
and  absurd. 

We  have  elsewhere  shown  (sec  Polytheism)  how 
savage  tribes  have  probably  degenerated  Irom  the  pure 
worship  of  tbe  one  true  God  to  the  adoration  of  a 
multitude  of  inaagidAary  divinities  in  heaven,  earth,  and 
hell.    We  have  t»ced  this  idolatrous  worship  from  that 
at  the  heavenly  bodies,  through  all  the  gradations  of 
deerooD-worship,    hero-worship,  and  statue-worship,  to 
tbat  wonderful  instance  of  absurd  superstition  which  in- 
duced the  ifibabitants  of  some  countries  to  fall  prostrate 
in  adoration  before  the  vilest  reptiles.     But  though  we 
are  convinced  that  the  heavenly  bodies  have  by  all  ido- 
laters been  considered  as  their  first  and  greatest  gods, 
we  pretend  not  that  the  progress  through   the  other 
stages  of  poly  tbe  inm  has  been  every  wheie  in  tbe  very 
same  order.     It  is  indeed  impossible  to  exhibit  under 
Qfie  general  view  an  account  of  arts,  manners,  and  reli- 
gious sentiments,  which  may  apply  to  some  certain  pe- 
riod in  the  history  of  every  nation.    The  characters  and 
circumstances  of  nations  are  scarce  less  various  and  ano- 
naalotts  than  those  of  individuals.     Among  many  of  the 
Anerican  tribes,  amobg  the  ancient  inhabitants  of  the 
forests  of  Germany,  whose  manners  have  been  so  accu- 
rately delineated  by  the  masterly  pen  of  Tacitus,  and 
in  some  of  the  islands  scattered  over  tbe  southern  ocean, 
religion,  arts,  and  government,  have  been  found  in  tbat 
state  which  we  have  described  as  characterising  the  se- 
cond stage  of  soddil  liie.     But  neither  can  we  pretend 
that  all  those  simpJis  and  rude  societies  have  been  dc^- 
seribed  by  historians  and  travellers  as  agreeing  precisely 
in  their  arts,  manners,  and  religious  sentiments  j  or  that 
the  diffevence  of  circuntstanees  always  enables  us  to  ac- 
coant  io  a  satisfactory  manner  for  the  ilistiaotien  of  thoir 
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«h«rsictert.  There  is  4^  variety  of  fkcU  ia  (he  Ustory  ^  Socici^ 
the  early  periods  of  society,  which  bo  ingenuity,  bo  in- ' 
dustry,  liowever  painful,  can  reduce  under  general  beada. 
Here,  as  well  as  when  we  attempt  to  philosophize  00 
the  phenomena  of  the  material  world,  we  find  reason  te 
confess  that  oar  powers  are  weak,  and  oar  observatioa 
confined  within  a  narrow  sphere. 

But  we  may  now  carry  our  views  a  little  forward,  Third  tt^ 
and  survey  human  life  as  approaching  somewhat  nearer^  ihtjn- 
to  a  civilized  and  enlightened  state.  As  property  ia  ac-^T^^*" 
quired,  inequality  and  subordination  of  ranks  neceasari*  ^j^^^ 
ly  follow  :  and  when  men  are  no  longer  equal,  the  maiiyof  {nyertj 
are  soon  subjected  to  the  will  of  the  few.  But  whatudn 
gives  rise  to  these  new  phenomena  is,  tbat  after  having l^V*' 
often  suffered  from  the  precariousness  of  tbe  bunting  and  '^^^^ 
fishing  state,  men  begin  to  extend  Uieir  cares  beyond ^^ 
the  present  moment,  and  to  think  of  providing  soma 
supply  for  future  wants.  When  they  are  enabled  to 
provide  such  a  supply,  either  by  pursuing  the  chace  with 
new  eagerness  and  perseverance,  by  gathering  the  spon- 
taneous fruits  of  the  earth,  or  by  breeding  tame  ani- 
mals—these acquisitrops  are  at  first  tbe  property  of  the 
whole  society,  and  distributed  from  a  common  store  to 
each  individual  according  to  his  wants :  But  as  various 
reasons  will  soon  concur  to  convince  the  community, 
that  by  this  mode  of  distribution,  industry  and  activity 
iure  treated  with  injustice,  while  negligence  and  indo- 
lence receive  more  than  their  due,  each  individual  will 
in  a  short  time  become  his  own  steward,  and  a  coaimu- 
nity  of  goods  will  be  abolished.  As  soon  as  distinct 
ideas  of  property  are  formed,  it  must  be  unequally  di- 
stributed ^  and  as  soon  as  property  is  unequally  diatribv- 
ted,  there  arises  an  inequality  of  ranks.  Here  we  bava 
the  origin  of  the  depression  of  the  female  sex  in  rode 
ages,  of  the  tyrannical  authority  exercised  by  parento 
over  their  children,  and  perhaps  of  slavery.  The  wo* 
men  cannot  display  the  same  perseverance,  or  activity, 
or  address,  as  the  men,  in  pursuing  the  chace.  They 
are  therefore  left  at  home  }  and  from  that  raomeat  aia 
no  longer  equals,  but  slaves  and  dependants,  who  must 
subsist  by  the  bounty  of  the  males,  and  mu»t  therefore 
submit  with  implicit  obedience  to  all  their  capriciooa 
commands.  Even  before  the  era  of  property,  the  femala 
sex  were  viewed  as  inferiors  ^  but  till  that  period  they 
were  not  reduced  to  a  state  of  abject  slavery. 

In  tliis  period  of  society  new  notiops  are  formed  of 
the  relative  duties.  ^len  now  become  citizens,  masters, 
and  servants,  husbands,  parents,  &c.  .  It  is  inipossibie 
to  enumerate  all  the  various  modes  of  government  which 
take  place  among  the  tribes  who  have  advanced  to  thia 
stage  'y  but  one  thing  certain  is^  that  the  authority  of 
tlie  few  over  the  many  is  now  fii^t  established,  and  that 
the  rise  of  property  first  introdueea  inequality  of  ranks. 
In  one  place,  we  shall  perhaps  find  the  community  sub- 
jected during  this  period  to  the  will  of  a  single  person ; 
in  another,  power  may  be  lodged  in  the  hf^nds  of  a 
number  of  chiefs  ^  and  in  a  third,  every  individual  may 
have  a  voice  in  creating  public  oiScers,  and  in  enacting 
la^vs  for  the  support  of  public  order.  But  as  na  code  of 
laws  is  formed  during  this  period,  justice  is  not  very  im- 
partially administered,  nor  are  the  rights  of  lAdividuala 
very  faithfully  guarded.  Many  actions,  which  will  af-. 
terwards  be  considered  as  heinously  immoral,  are  now 
considered  as  praise-worthy  or  indifferent*  This  is  the 
age  of  hctro-worihip»  and  of  honaefaold  and  tutehirj  gods\ 
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fer  U  i^  IB  thh  dUge  of  sotietf  tlnit  die  inrentioQ  of  arts, 
^  wbtcli  gave  rb^  to  that  irorshtp,  contribvtes  moet  con- 
apiovMsly  to  the  pilblk  good.  War,  too,  whkh  w« 
considered  as  be^imitng  first  to  ravage  the  earth  daring 
the  former  period,  and  which  is  another  caose  of  the  dei- 
fication of  dead  men,  wilt  still  prevail  in  this  age,  and 
be  carried  on  with  no  ^ess  ferocity  than  before,  though 
in  a  more  systematic  form. 

The  prevalence  of  war,  and  the  means  by  which  sn^ 
^tence  is  procured,  cannot  bnt  have  Considerable  inllo- 
ence  cm  the  character  and  sentimenrCs  6f  societies  and  in^- 
divid'uals.  The  hanter  and  the  warrior  are  characters 
in  many  respects  different  from  the  diepherd  and  the 
husbandman.  Such,  in  point  of  government,  arts,  and 
manners,  religions  and  moral  sentiments,  were  several  of 
the  German  tribes  described  by  Tacitus',  and  the  Bri- 
tons whose  character  has  been  sketched  by  the  pen  of 
Csesar  :  snch,  too,  were  the  Romans  in  the  early  period 
of  their  history^  such  too  the  inhabitants  of  Asia  Minor 
aliout  the  time  of  the  siege  of  Troy,  as  well  as  the 
Greeks  whom  Homer  celebrates  as  the  destroyers  of  the 
Trojan  state :  the  northern  tribes  aiRO,  who  poured 
through  Asia,  Africa,  and  Europe,  and  overthrew  the 
Roman  empire,  appear  to  have  been  of  a  nearly  similar 
character.  It  seems  to  be  a  general  opinion  among  those 
who  have  directed  their  attention  to  the  history  of  so- 
ciety, that,  in  the  scale  ascending  firom  the  lowest  con^ 
dition  of  human  beings  to  the  most  civilized  and  enlight- 
ened state  of  society,  the  shepherd  state  is  the  next  in 
order  above  the  hunting ;  and  that  as  mankind  improve 
in  knowledge  and  in  moral  sentiments,  and  as  the  forests 
are  gradually  depopulated  of  their  inhabitants,  instead  of 
destroying  the  inferior  animals,  men  become  their  guar- 
dians and  protectors.  But  wc  cannot  unreservedly  sub- 
scribe to  this  opinion  :  we  believe,  that  in  the  shepherd 
state  societies  have  been  sometimes  found  superior  to  the 
most  polished  tribes  of  hunters  ^  but  upon  viewing  the 
annals  of  mankind  in  early  ages,  we  observe  that  there 
is  often  no  inconsiderable  resemblance  even  between 
hunters  and  shepherds  in  point  of  the  improvement  of 
tbe  rational  faculties  and  the  moral  sense  ;  and  we  are 
tbertforc  led  to  think,  that  these  two  states  are  some- 
times parallel :  for  instance,  several  of  the  American 
tribes,  who  still  procure  their  subsistence  by  hunting,  ap- 
pear to  be  nearly  in  the  state  which  we  have  described 
as  tlie  third  stage  in  the  progress  of  society  ^  and  the  an- 
cient shepherds  of  Asia  do  not  appear  to  have  been  much 
more  cultivated  and  refined.  \¥e  even  believe  th&t 
men  have  sometimes  tarned  their  attention  from  hunting 
to  agriculture,  without  passing  througli  any  intermediate 
state.  Let  us  remember,  that  much  depends  upon  local 
circumstances,  and  somewhat  undoubtedly  on  original 
inspiration  and  traditionary  instruction.  In  this  period 
of  society  the  state  of  the  arts  well  deserves  our  atten- 
tion. We  shall  find,  that  the  shepherds  and  the  hunters 
are  in  that  respect  on  a  pretty  equal  footing.  Whether 
Wef  examine  the  records  of  ancient  history,  or  view  the 
islands  scattered  through  the  South  sea,  or  range  the 
Wilds  of  America,  or  survey  the  snowy  wastes  of  Lap* 
land  and  the  frozen  coast  of  Greenland— still  we  find  tho 
tMeful  arts  in  this  period,  though  known  and  cultivated, 
lo  a  very  rude  state ;  and  the  fine  arts,  or  snch  as  are 
Isuftivated  merely  to  please  the  fancy  or  to  gratify  ca- 
price, displaying  an  odd  and  fantastic,  not  a  true  orna-* 
tiffal,  tast^e  >  yet  this  i»  the  period  in  wbich  eloquence 
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shines  witlfr  the  truest  Ittttre :  M  h  metapmt  or  gkrwrif g    Sorft ty. 
flentitnent.    Languages  are  not  yet  copious  5  vni  there-       "» 
fore  speech  is  figurative,  expressive,  and  forcible.    The 
tones  and  gestures  of  nature,  not  being  yet  laid  aside, 
as  they  generally  are,  from  regard  to  decorum,  in  more    • 
polished  ages,  give  a  degree  of  force  and  expression  to 
the  harangues  of  the  rustic  or  savage  curator,  which  thfe 
most  laborious  study  of  the  rules  of  rhetoric  and  elocu- 
tion could  not  enable  even  a  more  polished  orator  to  dis- 
play. 
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But  let  us  advance  a  little  farther,  and  contemplate  Fourth. 
6ur  species  in  a  new  light,  where  they  will  appear  with  stage;  in 
greater  dignity  and  amiableness  of  character.     Let  us^^^*<^^  *8"* 
view  them  as  husbandmen,  artizans,  and  legislators.  g^^^^J^^ 
Whatever  circumstances  might  turn  the  attention  of  the  art*  arc 
any  people  from  hunting  to  agriculture,  or  cause  the  subdivided, 
herdsman  to  yoke  his  oxen  for  the  cultivation  of  the  commerce  * 
ground,  certain  it  is  that  this  changr  in  the  occupation*"    '^  ^ 
would  produce  ^a  happy  change  on  the  character  and  ^^nt  azc 
circumstances  of  men  5  it  would  oblige  them  to  exert  introduced, 
a  more  regular  and  persevering  industry.     The  hunter 
is  like  one  of  those  birds  that  are  described  as  passing 
the  winter  in  a  torpid  state.    The  shepherd^s  life  is  ex- 
tremely indolent.     NcitFier  of  these  is  very  favourabk 
to  refinement.     But  different  is  the  condition  of  the 
husbandman.     His  labours  succeed  each  other  in  regu- 
lar rotation  through  the  year.    Each  season  with  him 
has  its  proper  employments  :  he  therefore  must  exert 
active  persevering  industry  ;  and  in  this  state  we  often 
find  the  virtues  of  rude  and  polished  ages  united.     This 
is  the  period  where  barbarism  ends  and  civilization  bo^ 
gins.     Nations  have  existed  for  ages  in  the  hunting 
or  the  shepherd  state,  fixed  as  by  a  kind  of  stagnation, 
without  advancing  farther.   But  scarcely  any  instances 
occur  in  the   history  of  mankind  of  those  who  once 
reached  the  state  of  husbandmen,  remaining   long  in 
that  condition  withoat  rising  to  a  more  civilized  and 
polished  state.  Where  a  people  turn  their  attention  in 
any  considerable  degree  to  the  objects  of  agriculture,  a 
distinction  of  occupations  naturally  arises  among  them. 
The  husbandman  is  so  closely  employed  through  the  se- 
veral seasrons  of  the  year  in  the  labours  of  the  field,  thai 
he  has  no  longer  leisure  to  exercise  all  the  rude  arts 
known  among  his  countrymen.     He  has  not  time  lo 
fashion  the  instruments  of  husbandry,  to  prepare  liia 
clothes,  to    build  his  house,  to  manufacture  household 
utensils,  or  to  tend  those  tame  animals  which  he  con- 
tinues to  rear.     Those  different  departments  there  fori    - 
novf  begin  to  employ  difiercnt  persons ;  each  of  wliom 
dedicates  his   whole  time  and  attention  to  his  own  oc- 
cupation.    The  manufacture  of  cloth  is  for  a  consider- 
able time  managed  exclusively  by  the  women ;  bnt  smiths 
and  joiners  arise  from  among  the  men.     Metals  begin 
now  to  be  considered  as  valuable  materials.  The  inter- 
course of  mankind  is  now  placed  on  a  new  footing.    B*^ 
fore,  every  individual  practised  all  the  artr>  that  were 
known,  as  far  as  was  necessary  for  supplying  himself 
with  the  conveniencies  of  lift.     Now  he  confines  him^ 
self  to  one  or  to  a  few  of  them ;  and,  in  order  to  ob- 
tain a  necessary  supply  of  the  productions  of  tbo9e  arts 
which  be  does  not  cultivate  himself,  he  gives  in  ex- 
change a  part  of  the  productions  of  hi&  own  labours. 
Here  we  have  the  origin  of  commerce.  ' 

After  continuing  perhaps  for  some  time  in  tbis  state,, 
as  Arts  and  (fisthictions  mnftiply  in  society,  the  ex- 
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Society,    diftiige  of  one  commodity  for  anotbcr  is  foond  trooble* 
^  lone  and  inconveoieot.     It  Is  ingeniously  cootrived  to 
adopt  a  mediom  of  commerce,  which  being  estimated 
not  by  its  intrinsic  value,  but  by  a  certain  nominal  va* 
lue  which  it  receives  from  the  agreement  of  the  society 
among  whom  it  is  used,  serves  to  render  the  exchange 
of  property,  which  is  so  necessary  for  the  purposes  of 
social    life,   easy  and  expeditious.     Wherever  metals 
liaye  been  known,  they  appear  to  have  been  adopted 
as  the  medium  of  commerce  almost  as  soon  as  such  a 
medium  began  to  be  used :  and  this  is  one  important 
purpose  for  which  they  serve  \  but  they  have  still  more 
important  uses.     Almost  all  the  necessary  aits  depend 
en  them.     Where  the  metals  are  known,  agriculture 
practised,  and  the  necessary  arts  distributed  among  diflPe- 
rent  orders  of  artisans— civilization  and  refinement,  if 
not  obstructed  by  some  accidental  circumstances,  ad- 
vance with  a  rapid  progress.     With  regard  to  the  first 
applying  of  the  precious  metals  as  the  medium  of  com- 
merce, we  may  observe,  that  this  was  probably  not  ac- 
complished by  means  of  a  formal  contract.     They  might 
be  first  used  as  ornaments ;  and  the  love  of  ornament, 
which  prevails  among  rude  as  much  as  among  civilized 
nations,    would    render   every  one   willing  to  receive 
them  in  exchange  for  such  articles  as  he  could  spare. 
Such  might  be  the  change  produced  on  society  with  re- 
gard to  the  necessary  arts  by  the  origin  of  agriculture. 
As  soon  as  ornament  and  amusement  are  thought  of, 
the  fine  arts  begin  to  be  cultivated.     In  their  origin 
therefore  they  are  not  long  posterior  to  the  necessary 
and  useful  arts.     They  appear  long  before  men  reach 
the  comfortable  and  respectable  condition  of  husband- 
men \  but  so  rude  is  their  character  at  their  first  origin, 
that  our  Dilettanti  would  probably  view  the  produc- 
tions  of  that  period  with  unspeakable  contempt  and 
disgust.  -  But  in  the  period  of  society  which  we  now 
consider,  they  have  aspired  to  a  higher  character  \  yet 
poetry  is  now  perhaps  less   generally  cultivated  than 
during  the  shepherd  state.     Agriculture,  considered  by 
itself,  is  not  directly  favourable  either  to  refinement  of 
manners  or  to  the  fine  arts.     The  conversation  of  shep- 
herds is  generally  supposed  to  be  far  more  elegant  than 
that  of  husbandmen  \  but  though  the  direct  and  imme- 
diate effects  of  this  condition  of  life  be  not  favourable 
to  the  fine  arts,  yet  indirectly  it  has  a  strong  tendency 
to  promote  their  improvement.     Its  immediate  influ- 
ence is  extremely  favourable  to  the  necessary  and  use- 
ful arts  \  and  these  are  no  less  favourable  to  the  fine 
arts. 

One  of  the  noblest  changes  which  the  introduction  of 
the  arts  by  agriculture  produces  on  the  form  and  cir- 
cumstances of  society,  is  the  introduction  of  regular  go- 
vernment and  laws.  In  tracing  the  history  of  ancient 
nations,  we  scarcely  ever  find  laws  introduced  at  an  ear- 
Uer  period.  Minos,  Solon,  and  Lycurgos,  do  not  ap- 
pear to  have  formed  codes  of  wisdom  and  justice  for  re- 
gulating the  manners  of  their  countrymen,  till  after  the 
Cretans,  the  Athenians,  and  even  the  Lacedaemonians, 
had  made  some  progress  in  agriculture  and  the  useful 
arts. 

Religion,  under  all  its  various  forms,  has  in  every 
stage  of  society  a  mighty  influence  on  thie  sentiments 
and  conduct  of  men  (see  Religion)  \  and  the  arts  cul- 
tivated in  society  have  on  the  other  hand  some  influence 
on  the  system  of  religious  belief.     One  happy  e&ect 


which  will  remit  from  the  inventioo  of  arts,  thoogti  pef«   Soady 
baps  not  immediately,  will  be,  to  render  the  character  Vb—v«" 
of  the  deities'  more  benevdeot  and  amiable,  and  the 
rites  of  their  worship  more  mild  and  humane. 

The  female  sex  in  this  period  generally  find  the  yoke 
of  their  slavery  somewhat  lightened.  Men  now  becoaie 
easier  in  their  circumstances;  the  social  aflections assume 
stronger  influence  over  the  mind  ;  plenty,  and  security, 
and  ease,  at  once  communicate  both  delicacy  and  kero- 
ness  to  the  sensual  desires.  All  these  circumstances  con- 
cur to  nuke  men  relax  in  some  degree  that  tyrannic 
sway  by  which  they  before  depressed  the  softer  sex. 
The  foundation  of  that  empire,  where  beauty  triumphs 
over  both  wisdom  and  strength,  now  begins  to  be  laid. 
Such  are  the  effects  which  history  warrants  as  to  attri- 
bute to  agriculture  and  the  arts  \  and  such  the  outlines 
of  the  character  of  that  which  we  reckon  the  foortk 
stage  in  the  progress  of  society  firom  rudeness  to  refine- 
ment. 

Let  OS  advance  one  step  farther.     We  have  not  yet  fifn  ^^ 
inrveyed  mankind  in  their  most  polished  and  cultivated  is  tk  |n- 
itate.     Society  is  rude  at  the  period  when  the  arts  first ^'^•f, 
begin  to  show  themselves,  in  comparison  of  that  state'*jf!^l" 
to  which  it  is  raised  by  the  industrious  cultivatioD  of  |q|,„m 
them.      The   neighbouring  commonwealths  of  Athens  aita, aid 
and  Lacedaemon  afford  us  a  happy  opportunity  of  com- KieaoM, 
paring  this  with  the  former  stage  in  the  progress  of  so-*'?!'T|^ 
eiety.     The  chief  effect  produced  by  the  institutions  ofmdrelSi 
Lyctiigus  seems  to  have  been,  to  fix  the  manners  of  faisMUBnt 
countrymen  for  a  considerable  period  in  that  state  toauU  nk 
which  they  had  attained  in  his  days.     Spartan   virtue  ^*S*n 
has  been  ailmired  and  extolled  in  the  language  of  en-*f*** 
thusiasm  \  but  in  the  same  manner  has  the  character 
and  the  condition  of  the  savage  inhabitants  of  the  wilds 
of  America,  been  preferred  by  some  philosophers,  to  the 
virtues  and  the  enjoyments  of  social  life  in  the  most  po- 
lished and  enlightened  state.    The  Spartans  in  the  days 
of  Lycurgos  had  begun  to  cultivate  the  ground,  and 
were   not    unacquainted  with   the  useful  arts.     They 
must  soon  have  advanced  farther  had  not  Lycurgos  ari- 
sen, and  by  effecting  the  establishment  of  a  code  of  law*^ 
the  tendency  of  which  appears  to  have  been  in   many 
particulars  directly  opposite   to  the  designs  of  nature, 
retarded    their  progress  towards  complete  civilixatioa 
and  refinement.      The  history  of  the  Lacedsemeniaos 
therefore,  while  the  laws  of  Lycurgus    continued    in 
force,  exhibits  the  manners  and  character  of  a  people  in 
that  which  we  have  denominated  the  fourth  stage  in  the 
progress  of  society.     But  if  we  torn  our  eyes  to  their 
neighbours  the  Athenians,  we  behold  in  their  history 
the   natural   progress  of  opinions,  arts,  and  manners. 
The  useful  arts  are  first  cultivated  wi;h  such  steady  in- 
dustry, as  to  raise  the  community  to  opulence,  and  to 
furnish  them  with  articles  for  commerce  with  foreign 
nations.     The  useful  arts  cannot  be  raised  to  this  height 
of  improvement  without  leading  men  to  the  pursuit  of 
science.     Commerce  with -foreign  nations,  skill  in  the 
useful  arts,  and  a  taste  for  science,  mutually  aid  each 
other,  and  conspire  to  promote  the  improvement  of  the 
fine  arts.     Hence  magnificent  buildings,  noble  statues, 
paintings  expressive  of  life,  action,  and  passion  \  and 
poems  in  which  imagination  adds  new  grace  and  subli- 
mity to  nature,  and  gives  the  appearances  of  social  life 
more  irresistible  power  over  the  affections  of  the  heart. 
Hence  are  moral  distinctions  more  carefully  studied,  and 
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^ftlctciy*    tibe  riglits  of  every  individaal  and  every  order  in  society 
'  better  onderstood  and  more  accurately  defined.   Moral 
science  is  generally  the  first  scientific  pursuit  i^lucli 
strongly  attracts  the  attention  of  men.    Law sri vers  ap- 
pear before  geometricians  and  astronomers.   Some  par- 
ticular circumstances  may  cause  these  scieneeM  to  be  cul- 
tivated at  a  very  early  period.   In  Egypt  the  overflow- 
ing of  the  Nile  caused  geometry  to  be  early  cultivated'. 
Causes  no  less  favourable  to  the  stody  of  astronomy, 
coHcorred  to  recommend  that  sciepce  to  the  attention  of 
the  Chaldeans  tc-ng  before  they  had  attaiiied  the  heigbt 
of  refinement.     But,  in  general,  we  find,  that  the  laws 
of  morality  are  understood,  and  the  principles  of  morals 
inquired  into,  before  men  makeany  considt- rable  progress 
in  physical  science,  or  even  prosecute  it  with  any  degree 
t>f  keenness.  •   Accordingly,  when  we  view  the  state  of 
literature  in  this  period  (for  it  is  now  become  an  object 
of  so  much  importance  as  to  force  itself  on  our  atten- 
tion), we  perceive  that  poetry,  history^  and  morals,  arfe 
the  branches  chiefly  cultivated.      Arts  are  generally 
casual  inventions,  and  long  practised  before  rules  and 
principles  on  which  they  are  founded  assume  the  form 
of  science.     But  morality,  if  considered  as  an  art,  is 
that  art  which  men  have  soonest  and  most  constantly  oc- 
casion to  practise.     Besides,  we  are  so  constituted  by 
the  wisd<yn  of  nature,  that  human  actions,  and  the  events 
which  befal  human  beings,  have  more  powerful  influ- 
ence than  any  othei-  object  to  engage  and  fix  our  at- 
tention.    Hence  we  are  enabled  to  eT])l&in  why  mora- 
lity, and  tho$^  branches  of  literatui*e  more  immediately 
connected  with  it,  are  almost  always  cultivated  in  prefer- 
ence to  physical  science.   Though  poetry,  history,  and 
morals,  be  pursued  with  no  small  eagerness  and  success 
in  that  period  of  society  which  we  now  consider,  we 
need  not  therefore    be   greatly   surprised    that   natu- 
ral philosophy  is  neither  very  generally  nor  very  success- 
fully cultivated.     Were  we  to  consider  each  particular 
in  that  happy  change  which  is  now  produced  on  the 
circumstances  of  mankind,  we  should  be  led  into  a  too 
minute  and  perhaps  unimportant  detail.     This  is  thci 
period  when  human  virtue  and  human  abilities  shine  with 
most  splendour.   Rudeness,  ferocity,  and  barbarism,  are 
now  banished.    Luxury  has  made  her  appearance;  but 
as  yet  she  is  the  friend  and  the  benefactress  of  society. 
Commerce. has  stimulated  and  rewarded  industry,  but 
has  not  yet  contracted  the  heart  and  debased  the  cha- 
racter.    Wealth  is  not  yet  become  the  sole  object  of 
p\]rsuit.     The  charms  of  social  intercourse  are  known 
and  relished  ;  but  domestic  duties  are  not  yet  deserted 
for  public  amusements.     The  female  sex  acquire  new 
influence,  and  contribute  much  to  refine  and  polish  the 
manners  of  their  lords.     Religion  now  assumes  a  milder 
and  more  pleasing  form  ;  splendid  rites,  magnificent 
templei^,  pompous  sacrifices,  and  gay  festi%^ls,  give  even 
superstition  an  influence  favourable  to  the  happiness  of 
liiankind.     The  gloomy  notions  and  barbarous  rites  of 
former  periods  fall  into  disuse.   The  system  of  theology 
produced  in  former  ages  still  remains:  but  only  the  mira 
and  amiable  qualities  of  the  deities  are  celebrated  ;  and 
none  but  the  gay,  hnmane,  and  laughing  divinities,  are 
Worshipped.     Philosophy  also  teaches  men  to  discard 
such  pBurts  of  their  religion  as  are  unfViendly  to  good 
morals,  and  have  any  tendency  to  call  forth  or  cherish 
unsooial  sentiments  in  the  heart.     War  (for  in  this  pe- 
riod of  society  enough  of  causes  will  arise  to  arm  one 
Vol.  XIX.  Part  IL  f 


nation  against  another)— war, however,  nolon/^r  retaiflts  8oetet^« 
its  former  ferocity;  nations  no  longer  strive  to  extirpate 
one  another :  to  procure  redress  for  real  or  imaginary 
.injuries ;  to  humble,  not  to  destroy,  is  now  its  object. 
Prisoners  are  no  longer  murdered  in  cold  blood,  sub- 
jected to  horrid  and  excruciating  tortures,  or  condemn- 
ed to  hopeless  slavery.  They  are  ransomed  or  exchan- 
ged ;  they  return  to  their  country,  and  again  fight  un- 
der its  banners.  In  this  period  the  arts  of  government 
are  likewise  better  understood,  and  practised  so  as  to 
contribute  most  to  the  interests  of  society.  Whether 
monarchy,  or  democracy,  or  aristocracy,  be  the  esta- 
blished form,  the  rights  of  individuals  and  of  society 
are  in  general  respected.  The  interests  of  society  are 
60  well  understood,  that  the  few,  in  order  to  pre- 
serve their  influence  over  the  many,  find  it  necessary  to 
act  rather  as  the  faithful  servants'  than  the  imperious 
lords  of  the  public.  Though  the  liberties  of  a  nation 
in  this  state  be  not  accurately  defined  by  law,  nor  their 
property  guaranteed  to  them  by  any  legal  institutions, 
yet  their  governors  dare  not  violate  their  liberties,  nor 
deprive  them  wantonly  of  their  properties.  This  is  truly 
the  golden  age  of  society  :  eVery  trace  of  barbarism  is 
entirely  efiaced  ;  and  vicious  luxury  has  not  yet  begun 
to  sap  the  virtue  and  the  happiness  of  the  community. 
Men  live  not  in  listless  indolence  ;  but  the  industry  in 
which  they  are  engaged  is  not  of  si:ch  a  nature  as  to 
overpower  their  strength  or  exhaust  their  &pirits.  The 
social  aflections  have  now  the  strongest  influence  on 


men^s  sentiments  and  conduct. 
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But  human  aflairs  are  scarcely  ever  stationary.  The  Dcgencnu 
circumstances  of  mankind  are  almost  alwavs  chanm'ntr,  *^^  "^^  *^*^* 
either  growing  better  or  Worse.  Their  nianner<<  are  ever  .  ^  \''*^  ^ 
in  the  same  fluctuating  state.  They  either  advance  to-^ 
wards  perfection  or  degenerate.  Scarcely  have  they  at- 
tained that  happy  period  in  which  we  have  just  contem- 
plated them,  when  they  begin  to  decline  till  tliey  per- 
haps fall  back  into  a  state  ne&rly  as  low  as  that  from 
which  we  suppose  them  to  have  emerged.  Instances 
of  this  unhappy  degeneracy  occur  more  than  once  in 
the  history  of  mankind  ;  and  we  may  fi iiiiih  this  short 
sketch  of  the  history  of  society  by  mentioning  in  what 
manner  this  degeneracy  takes  places  Perhaps,  sti'ictly 
speaking,  every  thing  hut  the  simple  necessaries  of  life 
may  be  denominated  luxury  :  For  a  long  time,  how- 
ever, the  welfare  of  society  is  best  promoted,  while  its 
members  aspire  after  something  more  than  the  mere  ne- 
cessaries of  life.  As  long  as  these  superfluities  are  to 
be  obtained  only  by  active  and  honest  exertion;  as  long 
as  they  only  engage  the  leisure  hours,  without  becoming 
the  chief  objects  of  pursuit — the  employment  wl.ich 
they  give  to  the  faculties  is  favourable  both  to  the  vir- 
tue and  the  happiness  of  the  human  race. 

The  period  arrives,  however,  when  luxury  is  no  long. 
er  serviceable  to  the  interests  of  nations;  when  she  is  no 
longer  a  graceful,  elegant,  active  form,  but  a  languid, 
Overgrown,  and  bloated  carcase.  It  is  the  love  of  lux- 
ury, which  contributed  so  much  to  the  civilization  of 
society,  that  now  brii^gi  on  its  decline.  Arts  am  culti- 
vated and  improved,  and  commerce  extended,  till  enor- 
mons  opulence  be  acquired  :  the  efl[ect  of  opulence  is  to 
awaken  the  fancy,  to  conceive  ideas  of  new  and  cajirici- 
ous  wants,  and  to  inflame  the  breast  Ivith  new  desires. 
Here  we  have  the  origin  of  that  selfishness  which,  ope- 
rating in  conjuncttbo  with  caprice  and  the  violence  of 
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Society,  unliriillecl  passions,  contribates  so  mach  to  tbe  corruption 
^  V  ■>  of  virtuous  manners.  SelfiKliness,  caprice,  indoltnce,  ef- 
feminacy, rII  join  to  bosen  the  bonds  of  Hociety,  to  brini; 
on  the  degeneracy  both  of  the  useful  and  the  fine  arts, 
to  banish  at  once  the  mild  and  the  austere  virtues,  to  de- 
stroy civil  order  and  subordination,  and  to  introduce  in 
their  room  anarchy  or  despotism. 

Scarcely  couhl  wc  have  found  an  example  of  the  beau- 
tiful form  of  society  which  we  last  attempted  to  describe. 
Never,  at  least,  has  any  nation  continued  long  to  enjoy 
:8uch  happy  circumstances,  or  to  display  so  amiable  and 
respectable  a  character,  fiat  when  we  speak  ol'the  de- 
clining state  of  society,  we  have  no  difficulty  in  finding 
instances  to  which  we  may  refer.  History  tells  of  the 
Assyrians,  the  Egyptians,  and  the  Peisians,  all  of  them 
once  flourishing  nations,  but  brought  low  by  luxury  and 
an  unhappy  corruption  of  manners.  The  Greeks,  the 
Komans,  and  the  Assyrians,  owed  their  fall  to  the  same 
causes ;  and  we  know  not  if  a  similar  fate  does  not  now 
threaten  many  of  those  nations  who  have  long  made  a 
distinguished  figure  in  the  system  of  Europe.  The  Por- 
tuguese, the  Venetians,  and  the  Spaniards,  have  already 
iiilien  ;  and  what  is  the  present  state  of  our  neighbours 
the  French  ?  They  have  long  been  a  people  destitute  of 
religion,  corrupted  in  morals,  unsteady  in  conduct,  and 
slaves  to  pleasure  and  public  amusements.  Among. them 
luxury  had  arrived  at  its  highest  pitch  ;  and  the  conse* 
^oence  has  been,  that  after  capriciously  shaking  oflf  the 
yoke  of  despotism,  they  have  establislied,  or  rather  set 
up  (for  established  it  cannot  be),  a  motley  kind  of  go- 
vernment, which,  in  the  course  of  a^few  yt^ars,  has  exhi- 
bited scenes  of  tyranny  and  oppression,  to  which  we 
doubt  if  the  annals  of  the  world  can  furnish  any  parallel. 
Yet  this  is  the  people  whose  manners  the  other  nations 
of  Europe  were  ambitious  to  imitate.  May  those  na- 
tions take  warning  in  time,  and  avoid  the  rocks  upon 
which  they  have  split. 

CoBclodtng      Thus  have  we  viewed  the  several  stages  in  which  so- 
jretttitiiu.      ciety  appears  in  its  progress  from  rudeness  to  refinement 
and  decay.     The  intelligent  reader  will  perceive,  that 
the  various  and  anomalous  phenomena  which  occur  in 
the  natural  history  of  society,  cannot  easily  be  solved  ^ 
beciuse  the  necessary  information  cannot  be  obtained. 
Others  have  been  well  accounted  for  by  the  researches 
of  curious  philosophical  inquirers.   Local  circumstances, 
the  influence  of  climate,  the  intercourse  of  nations  in 
different  states  of  civilization,  have  been  taken  notice  of, 
as  causes  serving  to  accelerate  or  retard  the  progress  of 
arts  and  manners.     But  our  proper  bu>.iness  here  was 
.  roesely  to  mark  the  gradations  between  barharixro  and 
refinement:  and  as  the  painter  who  is  to  exhibit  a  series 
of  portraits  representing  the  human  form  in   infancy, 
puerility,  youth,  and  manhood,  will  not  think  of  dtli- 
oeatiog  all  that  variety  of  figures  and  faces  which  each 
of  those  periods  of  life  affords,  and  will  find  himself  un- 
able to  represent  in   any  single  figure  all  diversities  of 
form  and  features  ^  so  we  have  not  once  thought  of  de- 
scribing particularly  under  this  article,  all   the  various 
Bational  characters  reducible  to  any  one  of  those  divi- 
.  sions  under  which   we  have  viewed  the  progress  of  so- 
.  ciety,  nor  have  found  it  possible  to  compreheiid  under 
.«ne  consistent  view,  all  the  particulars  which  maybe 
sather^d  fironii  tbo  remaioA  of  antiquity,  from  tbe  rela- 
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tions  of  later  travellers,  and  the  general  records  of  hi- 
story concerning  the  progressive  character  of  mankind 
in  various  regions,  and  under  the  influence  of  various 
accidents  and  circumstances.  This  indeed  would  even 
have  been  improper,  as  all  that  information  appears  ua* 
dcr  other  articles  in  this  Work. 

SOCIETIES,  associations  voluntarily  fonned  by  a 
number  of  individuals  for  promoting  knowledge,  indu- 
stry, or  virtue.  They  may  therefore  be  divided  into 
three  classes  \  societies  for  promoting  science  and  litera- 
ture, societies  for  encouraging  and  promoting  arts  and 
manufactures,  and  societies  fur  diffusing  religion  and  mo- 
rality and  relieving  distress.  Societies  belonging  to  the 
first  class  extend  their  attention  to  all  the  sciences  and 
literature  in  general,  or  devote  ittoone  particular  science. 
The  same  observation  may  be  applied  to  those  which  are 
instituted  for  improving  arts  and  manufactures.  Those 
of  the  thini  class  are  established,  either  with  a  view  to 
prevent  crimes,  as  the  Philanthropic  Society  ;  for  tbe 
diffusion  of  the  Christian  religion  among  unenlightened 
nations,  as  the  Society  for  the  Propagation  of  the  Gospel 
in  Foreign  Parts  ^  or  for  introducing  arts  and  civiliza- 
tion, along  with  a  knowledge  of  the  Clu*isti<iD  religioa, 
as  the  Sierra  Leona  Company. 

The  honour  of  planning  and  instituting  societies  for 
those  valuable  purposes  is  due  to  modern  times.     A  li- 
terary association  is  said  to  have  been  formed  10  tbe 
reign  of  Charlemagne  (see  AcadKmt)  ^  but  tbe   plan 
seems  to  have  been  rude  and  defective.     Several  others 
were  instituted  in  Italy  in  the  i6th  century ;  but  from 
the  accounts  which  we  have  seen  of  them,  they  seem  to 
have  been  far  inferior  to  those  which  are  roost  flourishing 
at  present.  The  most  enlarged  idea  of  literai-y  societies 
spems  to  have  originated  with  the  great  Lord  fiacoo,  the 
father  of  modern  philosophy,  who  recommended  to  the 
reigning  prince  to  institute  societies  of  learned  men,  wbo 
should  give   to  the  world  from  time  to  time  a  regular 
account  of  their  researches  and  discoveries.   It  was  tbe 
idea  of  this  great  philosopher,  that  tbe  learned  world 
sliould  be  united,  as  it  were,  into  one  immense  republic ; 
which,  though  consisting  of  many  detached  states,  &boold 
hold  a  strict  union  and  preserve  a  mutual  intelligenoe 
with  each  otlier,  in  every  thing  that  regards  the  com- 
mon interest,     llie  want  of  this  union  and  intelligence 
he  laments  as  one  of  the  chief  obstacles  to  tbe  advance* 
ment  of  science  |  and,  justly  considt:ring  the  institution 
of  public  societies,  in  the  different  countries  of  Europe, 
under  the  auspices  of  the  sovereign,  to  be  the  best  re- 
medy for  that  defect,  he  has  given,  in  his  fanciful  work, 
the  New  Atlantis,  the  delineation  of  a  philosophical  so- 
ciety on  the  most  extended  plan,  for  the  improvement 
of  all  arts  and  sciences ;  a  work  which,  though  written 
in  the  language,  and  tinctured  with   the  colouring  of 
romance,  is  full  of  the  noblest  pbilo^opbic  views.     Tbe 
plan  of  Lord  Bacon,  which  met  with  little  attention 
from  tbe  age  in  which  he  lived,  was  destined  to  produce 
its  effect  in  a  period  not  very  distant.     Tbe  scheme  of  a 
philosophical  college  by  Cowlty  in  acknowledged  to  have 
had  a  powerful  influence  in  procuring   the  establish- 
ment of  the  Royal  Society  of  London  by  charter  from 
Charles  II.  f  ;  and  Cowley^s  plan  is  manifestly  copied  |  iMfi 
in  almost  all  its  parts  from  that  in  tbe  New  Atlantis.  lliHeryf 
The  institution  of  the  Royal  Society  of  London  yrdS^f^ 
soon  followed  by  the  establishment  of  tbe  Royal  Aca-  ^V^ 
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Lt-ngloiis  demy  Of  Sciences  at  Paris :  and  these  two  have  served 
iud  Ho-   as  models  to  the  philosophical  academies  of  highest  re- 
putation in  the  other  kingdoms  of  Europe. 

The  experience  of  ages  has  shown,  that  improvements 
of  a  pnblic  nature  are  best  carried  on  by  societies  of  H<- 
benkl  and  ingenious  men,  uniting  tlieir  labours  without 
regard  to  nation,  sect,  or  party,  in  one  grand  pursuit 
alike  interesting  to  all,  whereby  mutual  prejudices  are 
worn  off,  and  a  humane  philosophical  spirit  is  cherished. 
Men  united  together,  and  frequently  meeting  for  the 
purposes  of  advancing  the  sciences^  the  arts,  agriculture, 
manufactures,  and  commerce,  may  oftentimes  suggest 
such  hints  to  one  another  as  may  be  improved  to  Im- 
portant ends  \  and  such  societies,  by  being  the  reposito^ 
ries  of  the  observations  and  discoveries  of  the  learned 
and  ingenious,  may  from  time  to  time  furnish  the  world 
with  useful  publications  which  might  otherwise  be  lost  ( 
for  men  of  ingenuity  and  modesty  may  not  choose  to 
risk  their  reputation,  by  sending  abroad  unpatrouized 
what  a  learned  society  might  judge  richly  worth  the 
public  eye  \  or  perhaps  their  ciixumstances  being  strait- 
enedy  they  may  not  be  able  to  defray  the  ezpence  of 
publication.  Societies  instituted  for  promoting  know-* 
ledge  may  also  be  of  eminent  service,  by  exciting  a  spirit 
of  emulation,  and  by  enkindling  those  sparks  of  genius 
which  otherwise  might  for  ever  have  been  concealed  ^ 
and  -if,  when  possessed  of  funds  sufficient  for  the  pur- 
pose, I  hey  reward  the  exertions  of  the  industrious  and 
enterprising  with  pecuniary  premiums  or  honorary  me- 
dals, many  important  experiments  and  useful  discoveries 
Will  be  made,  from  which  the  public  may  reap  the 
highest  advantages* 

Eminent  instances  of  the  beneficial  effects  of  such  in« 
stitQtions  we  have  in  the  Royal  Academy  of  Sciences  at 
Far  14,  the  Royal  Society,  and  the  Society  instituted  for 
the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, in  London,  and  many  others  of  a  similar  kind* 
Hereby  a  spirit  of  discovery  and  improvement  has  been 
excited  among  the  inirenious  in  almost  every  nation } 
knowledge  of  various  kinds,  and  greatly  useful  to  man- 
kind, has  taken  place  of  the  dry  and  uninteresting  spe- 
culations of  schoolmen ;  and  bold  and  erroneous  hypo- 
thesis has  been  obliged  to  give  way  to  demonstrative 
experiment.  In  short,  since  the  establishment  of  these 
sooteties,  solid  learning  and  philosophy  have  more  in- 
creased than  they  had  done  for  many  centuries  before. 

As  to  those  societies  established  for  promoting  in- 
dustry, religion  and  morality,  and  relieving  distress,  the 
design  is  laudable  and  excellent,  and  presents  a  beauti- 
ful picture  of  the  philanthropy  of  modern  times.  We 
are  happy  to  find,  from  the  minutes  of  some  of  these  so- 
cieties, that  their  beneficial  effects  are  already  conspi- 
cuous. 

We  will  now  give  some  account  of  the  most  eminent 
societies ;  arranging  them  under  the  three  clashes  into 
which  we  have  divided  them  :  I.  Reh'giott*  and  Humane 
Societies*  I  [.  Societies  for  Pinmoting  Science  and  Li* 
terature.  HI.  Societies  for  Encouraging  Arts^  Manu- 
factures^ &c. 

I.   R£LI6I0US  AND  HUMAKE  SOCIETIES. 

I.  Society  for  the  Propagation  of  the  Gospel  in  Foreign 
Parts^  was  instituted  by  King  William  HI.  in  1701, 
10  order  to  secure  a  maintenance  for  an  orthodox  cler- 
gy, and  to  make  other  proviiioffs  fot  propagating  the 
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gospel  in  tlie  plantations,  colonies,  and  faclories  beyond  ]ic2i(pe«s 
the  seas.  To  that  end  he  incorporated  the  archbishops,  ftnd  lln. 
several  of  the  bishops,  and  others  of  the  nobility,  gentry,  »»•»■«  So, 
and  clergy,  to  the  number  of  00,  into  one  body,  which, 
by  the  name  of  The  Society  for  the  Propagation  of  the 
Gospel  in  Foreign  Parts^  was  to  plead  and  be  impleaded  ; 
to  have  perpetual  succession,  with  privilege  to  purchase 
200ol.  a- year  inheritance,  and  estates  for  lives  or  years, 
with  other  goods  and  chattels  to  any  value.  By  its 
charter  the  society  is  authorised  to  use  a  commou  seal  i 
and  to  meet  annually  on  the  third  Friday  in  February 
for  the  purpose  of  choosing  a  president,  vice  presiflent, 
and  officers  for  the  year  ensuing  j  and  on  the  third  Fri- 
day in  every  Qionth,  or  ofitener  if  there  should  be  occa- 
sion, to  transact  business,  and  to  depute^rsons  to  take 
subscriptions,  and  collect  money' contributed  for  the  pur- 
poses aforesaid  j  and  of  all  moneys  received  and  laid 
out,  it  is  obliged  to  give  account  yearly  to  the  Icrd^^ 
chancellor  or  kerper,  the  lord-chief-ju&tice  of  the  King^s- 
bench,  the  Inrd-chief-justice  of  the  Common-plea%  or  t« 
any  two  of  these  magistrates.  Of  this  society  there  is  a 
standing  committee  at  St  PauPs  chapter-bouse,  to  pre- 
pare matters  for  the  moDthly  meeting,  which  is  held  at 
St  Martinis  library. 

Before  the  incorporation  of  the  society  for  the  pro- 
pagation of  the  gospel  in  foreign  parts,  there  had  beest 
formed,  for  the  promoting  of  Christian  knowledge  both 
at  home  and  in  the  colonies,  a  voluntary  association  of 
persons  of  rank  and  respectability,  who  in  March  1699 
began  to  hold  stated  meetings  in  London  for  that  pur- 
pose, regulating  themselves  by  the  laws  of  the  land  ani 
the  canons  of  the  church  ^  and  when  the  new  society' 
was  formed,  they  had  already  transmitted  to  America 
and  the  West  Indies  SooU  worth  of  Bibles,  Books  o^ 
Common  Prayer,  and  treatises  of  practical  religion,  be* 
tides  securing  a  tolerable  maintenance  to  several  clergy- 
men on  that  continent.  This  association  still  subsists  un- 
det  the  denomination  of  The  Society  for  Pronu^ing  Chri^ 
stian  Knowledge^  and  has  been  productive  of  mpch  good 
in  the  cities  of  London  and  Westminster  \  but  upon  the 
formation  of  the  new  society,  into  which  all  its  original 
members  were  incorporated  by  name,  the  care  which 
the  voluntary  association  had  taken  of  the  colonies  de- 
volved of  course  upon  the  incorporated  society ;  of 
^ich  incorporation  we  believe  the  object  has  been 
sometimes  mistaken,  and  the  labours  of  its  missionaries 
grossly  misrepresented.  Tt  has  by  many  been  supposed 
that  the  society  was  incorporated  for  the  sole  puipose  of 
converting  the  savage  Americans  ^  and  it  has  been  much 
blamed  for  sending  missionaries  into  provinces  where,  in 
the  common  language  of  the  cumplainers,  a  gospel  mini^ 
stry  was  already  established.  But  an  impartial  view  of 
the  rise  and  progress  of  the  American  provinces,  nuw 
become  independent  staten,  will  show  the  folly  and  in- 
justice of  those  complaints. 

The  English  colonies  in  North  America  were  in  the 
last  century  formed  and  first  peopled  by  religious  men ; 
who,  made  uneasy  at  home  by  their  intolerant  brethren, 
left  the  old  world  to  enjoy  in  peace  that  first  and  chief 
prerogative  of  man,  the  free  worship  of  God  according  to 
his  own  conscience.  At  one  time  Puritans  were  driven 
apross  the  Atlantic  by  the  episcopal  church  ^  at  another. 
Churchmen  were  forced  away  by  the  presbyterians, 
just  as  the  revolutions  of  state  threw  the  civil  power  into 
the  hands  of  the  one  or  the  other  party )  and  not  a  tew 
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mc-mbcrt  of  the  church  of  Rome  were  cli&sed  to  the 
wflds  of  America  by  the  united  esertions  of  both.  It 
ban  been  often  observed,  that  people  persecuted  for  their 
religion  become  for  the  most  part  enthusiastically  at- 
tached to  it  'y  and  the  Conduct  of  those  coloniKt<4  was  in 
perfect  harmony  with  this  observation.  Tlieir  zeal,  in- 
flaiified  by  their  violent  removal  to  the  other  hemisphere, 
kept  religion  alive  and  active  among  themselves ',  but 
thtir  poverty  disabled  them  from  supplying  fuel  to  tho 
flame,  by  making  pirovision  for  a  ministry  to  instruct 
their  oflspring.  The  consequence  was,  that  the  new 
Christian  commonwealth,  without  tbe  kindly  assistance 
of  its  mother  country,  would  have  been,  in  the  words  of 
the  Roman  historian,  Res  vnius  ettatis.  Against  this 
danger  a  xlmely  aid  was  to  be  provided  by  the  society  ; 
which,  as  it  consisted  not  of  fanatical  members,  would 
liot  intrust  the  important  business  of  the  mission  to  fana- 
tical preachers,  who,  though  always  ready  fur  such  spi- 
f'itual  enterpribes,  are  never  qualified  to  carry  them  on 
"ivith  success. 

It  was  therefore  thought  fit  to  assign  a  decent  main- 
tenance  for  clergymen  of  the  thnrch  of  Kngland,  who 
might  pi-each  the  gospel  to  their  brethren  in  America  : 
and  though  those  missionaries  in  general  carefully  avoid- 
ed the  conduct  of  those  of  Rome,  whose  principal  aim 
iS  to  reduce  all  churches  under  submission  to  the  papal 
tyranny  \  yet  so  lately  as  1765,  did  some  of  the  colo- 
nies, in  which  the  puritanic  spirit  of  the  last  century 
characterised  the  church  established  by  law,  raise  a  hi- 
dec^us  outcry  against  the  society  for  sending  a  mission 
Into  their  quarters,  thoogh  only  foir  the  service  of  the 
dispersed  members  of  the  Episcopal  chui^rh  residing 
among  them,  and  for  the  conversion  of  those  men  whom 
their  rigid  fanaticism  had  prejudiced  againstChristianity 
itself. 

Indeed  the  commodity  called  FRKETHINKIKG,  as 
Bishop  Warburton  expresses  it,  was  at  an  early  period 
imported  by  the  opultnt  and  fashionable  colonists.  The 
celebfatad  Berkeley,  who  had  resided  some  years  in 
Rhode  Island,  and  at  his  return  was  called  jupon  *  to 
preach  the  anniversary  sermon  before  the  society  *,  in- 
forms us,  that  the  island  where  he  lived  was  inhabited 
by  an  English  colony,  consisting  chiefly  of  sectaries 
of  many  diflerent  denominations ;  that  several  of  the 
belter  sort  of  the  inhabitants  of  towns  were  accustomed 
to  assemble  themselves  regularly  on  the  Lord's  day  for 
the  performance  of  divine  worship ;  but  that  most  of 
those  who  were  dispersed  through  the  colony  rivalled 
some  wcIUbi-ed  people  of  other  countries,  in  a  thorough 
indilTerence  for  all  that  is  sacred,  being  equally  careless 
of  outward  worship  and  of  inward  principles.  He  adds, 
that  the  missionaries  had  done,  and  were  continuing  to 
do,  {rood  service  in  brinu  ng  those  planters  to  a  serious 
sense  of  religion.  **  L  s|ieak  it  knowingly  (says  he), 
that  the  ministers  of  the  gospel,  in  those  provinces  which 
go  by  the  name  of  Ntw  Eagiahd,  sent  Hud  supported  at 
the  ex  pence  of  the  society,  have,  by  their  sobriety  of 
manners,  discreet  behaviour,  and  a  competent  degree  of 
useful  knowledge,  shown  themselves  worthy  of  the  choice 
of  those  who  sent  them.*'  We  have  the  honour' to  he 
acquainted  with  some  of  the  missionaries  sent  at  a  later 
period,  and  have  reason  to  believe  that,  down  to  the 
era  of  the  AmtriciiU  revolution,  they  bad  the  same  vir- 
tues, and  were  doing  the  same  good  services,  which  pro- 
cured to  their  predecessors  this  honourable  testimony 
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from  one  of  the  greatest  and  the  beA  of  men.  Surely  ReUgjo* 
Rdch  a  mission  deserved  not  to  be  evil  spoken  of  by  sec-  aad  ii^ 
tarists  of  any  denomination  who  believe  in  Christ ;  espe- 
cial I  y  as  the  very  charter  of  incorporatiori  assignt  a«  a 
reason  for  missionaries  being  sent  to  tlie  colonies,  **  that 
by  reason  of  their  poverty  those  colonies  were  destitute 
and  unprovided  of  a  maikt£KANC£  for  ministers  atid  tbtf 
public  worship  of  God." 

The  society,  however,  was  incorporated  for  other 
purposes  than  this.  It  was  obliged  by  its  charter  to 
attempt  the  conversion  of  the  native  AmericHiis  and  the 
negro  slaves ;  and  we  have  reason  to  believe,  that,  as 
soon  as  the  spiritual  wants  of  the  colonists  were  decent* 
ly  supplied,  it  was  not  inattentive  to  these  glorious  ob* 
jects.  Its  socceas  indeed  in  either  pursuit  has  not  been 
so  great  as  could  be  wished  \  but  it  would  be  rash  and 
unfair  to  attribute  this  failure  to  the  president,  vice- 
president,  or  otiier  officers  of  the  corporation  at  home- 
An  erroneous  notion,  that  the  being  baptized  is  incon- 
sistent with  a  state  of  slavery,  rendered  the  selfish  colo- 
nists for  a  long  time  averse  from  the  oonversion  of  their 
negroes,  and  maide  them  throw  every  obstacle  in  the 
way  of  all  who  made  the  attempt }  while  the  difficoHies 
of  the  Indian  mission  are  such  as  hardly  any  clergyman 
educated  in  a  Protestant  country  can  be  supposed  able 
to  surmount. 

He  who  hopes  successfully  to  preach  the  gospel 
among  a  tribe  of  savage  wanderers,  must  have  an  ardent 
zeal  and  unwearied  diligence  \  appetites  snbdned  to  all 
the  distresses  of  want  5  and  a  mind  superior  to  all  the 
terrors  of  mortality.  Thdse  qualities  and  habits  may 
be  acquired  in  the  church  of  Rome  by  him  who  from 
infancy  has  been  trained  up  in  the  severities  of  some  of 
the  monastic  orders,  and  afterwards  sent  to  the  college 
de  propap^ndafide  t6  be  instructed  in  the  languages,  and 
inured  to  the  manners  and  customs,  of  the  barbarous  na- 
tions whose  conversion  he  is  destined  to  attempt.  But 
in  the  reformed  churches  of  Britain  there  are  no  mo- 
nastic orders,  nor  iny  college  de  propaganda  Jide  ;  anil 
yet  without  the'  regular  preparation',  which  is  to  be 
looked  for  in  such  institutions  alone,  it  is  not  in  natnre, 
whatever  grace  may  effect,  for  any  man  cheerfully,  and 
at  the  same  time' soberly,  to  undergo  all  the  accoraulat'^ 
ed  distresses  ever  ready  to  overtake  a  faithful  missionary 
among  savage  idolators.  A  fanatic  zealot  will  indeed 
nndertake  it,  thongh  he  is  totally  unqualified  for  every 
sober  and  important  work  \  and  a  man  of  ruined  for- 
tunes may  be  pressed  into  the  service,  though  the  impo* 
tency  of  his  mind  has  shown  him  unable  to  bear  either 
poverty  or  riches.  The  failure  of  the  society  therefore 
in  its  attempts  to  convert  the  American  Indians  may 
be  attributed,  we  think,  in  the  first  instance,  to  the  want 
of  a  college  de  propaganda  for  training  up  young  nen 
for  the  American  mission. 

Perhaps  another  cause  of  this  failnre  may  be  found 
in  the  conduct  of  the  missibnaries,  who,  it  is  to  be  pre- 
sumed, have  not  always  employed  in  a  proper  manner 
even  the  scanty  qualifications  which  they  actually  pos- 
sessed. The  gospel,  plain  and  simple  as  it  in,  and  fitted 
in  its  nature  for  what  it  was  ordaintd  to  effect,  cannot 
be  apprehended  but  by  an  intellect  somewhat  raised 
above  that  of  a  savage.  Such  of  the  missionaries  there- 
fore as  began  their  work  with  preaching  to  aatxige  and 
hrutai  men^  certainly  set  out  at  the  wrong  end  \  for  to 
make  the  gospel  understood,  and  much  more  to  propa- 
gate 
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erigiois  K^t:^  AQ^t  establish  it,  those  savages^  slioold  have  been 
id  Htt-  first  tanght  the  necesRary  arts  of  civil  life,  which,  ^hile 
So-  fj^^y  improve  every  bodily  accommoilatioDy  tend  at  the 
'^  same  time  to  eolargc  and  enltghteii  the  nnderstanding. 
For  want  of  this  previous  culture,  we  doubt  not,  it  hath 
happened  that  such  of  the  savages  as  have  been  bap- 
tized into  the  faith  have  so  seldom  persevered  them- 
selves, or  been  able  in  any  degree  to  propagate  among 
their  tribes  the  Christianity  whicli  they  had  been  taught, 
and  tiiat  socce^sive  missions  have  always  found  it  neces- 
aary  to  begin  anew  the  work  of  conversion* 

To  one  or  other  of  these  causes,  or  to  both,  may 
justly  be  attributed  the  little  progress  which  reformed 
Christianicy  has  made  among  the  Indians  of  ^orth  A- 
inerica ;  and  not  to  any  want  of  zeal,  attention,  or  libe- 
xality,  in  the  directors  of  the  society  at  .home.  During 
the  dependence  of  the  United  Stales  on  the  mother- 
country,  great  part  of  the  society ^s  funds  was  properly 
expended  in  keeping  alive  a  just  sense  of  religion  among 
the  Christian  colonists  from  Europe,  who  had  surely  the 
£rst  claims  upon  this  liest  of  charities  ^  but  now  that 
America  has  separated  herself  from  Great  Britain,  and 
shown  that  she  is  able  to  maintain  her  independence, 
and  to  make  an>ple  provision  for  a  regular  clergy  of 
her  own,  the  memberaof  the  corporation  must  feel  them- 
aelves  at  liberty  to  bestow  greater  attention,  and  to  tib- 
pend  more  money  than  they  could  formerly  do,  on  the 
conversion  of  such  Indians  as  have  any  intercourse  with 
the  settlements  which  we  still  possess.  To  a  body  so 
respectable,  we  presume  not  to  offer  advice  ^  but  we 
cannot  help  thinking,  with  Bishop  Berkeley,  that  tlie 
most  successful  missionaries  would  be  children  of  In- 
dians, educated  in  a  considerable  number  together  from 
the  age  of  ten  or  twelve  in  a  college  de  propaganda Jide^ 
where  they  should  be  in  no  danger  of  losing  their  mo- 
ther-tongue while  they  were  acquiring  a  competent 
^po^l  knowledge  of  religion,  morality,  history,  practical  ma- 
the  M-thematics,  and  agriculture.  ^*  If  there  were  a  ytiarly 
Mppty^  supply  (says  he) of  a  dozea  such  missionaries  sent  abroad 
^f  into  their  respective  countries,  after  they  had  received 
mr  Fo^  ^'^®  degree  of  master  of  arts,  and  been  admitted  into 
pi  Pi^m- holy  orders,  it  is  hardly  to  he  doubted  but  that  in  a 
iittle  time  the  world  would  see  good  and  great  effects 
of  tlieir  mission.^* 

2.  Society  in  Scotland  for  Propagating  Christian 
Knowledge^  was  instituted  in  the  beftinning  of  the  i8th 
century.  At  that  period  the  condition  of  the  Scolch 
Highlanders  was  truly  deplorable.  Shut  up  in  desolate 
islands  by  tempestuous  seas,  or  dispersed  over  a  wide 
extent  of  country,  intersected  bjf  high  mountains,  rapid 
rivers,  and  arms  of  the  sea,  without  bridges  or  highways, 
by  which  any  communication  could  be  kept  open  either 
with  remote  or  neighbouring  districts,  they  lived  in 
small  detached  companies  in  hamlets  or  solitary  huts. 
Being  thus  secluded  from  intercourse  with  the  more  ci- 
vilized part  of  the  island,  they  could  not  enjoy  the  ad- 
vantages of  trade  and  manufactures.  As  their  soil  was 
barren  and  their  climate  severe,  in  agriculture  no  pro- 
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gross  was  to  be  expected :  and  as  they  w^re  acquainted  Reiigiow 
with  no  language  but  Gaelic,  in  which  no  books  were  and  Hii- 
then  written,  to  possess  knowledge  was  impossible.  roa"<-.So. 
Their  parishes  being  of  great  extent,  often  30  or  40 
miles  long  and  of  a  proportionable  breadth,  andsometimes 
consisting  of  several  islands  separated  by  seas,  which 
are  often  impassable,  a  considerable  number  of  the  in- 
habiiant^  was  entirely  deprived  of  religious  instruction 
or  fell  a  prey  to  Popish  emissaries.  A  single  school  in 
such  extensive  parishes  could  be  of  little  benefit;  yet 
many  parislies  were  entirely  destitute  even  of  this  re- 
source y  and  where  schools  were  established,  the  want  of 
books  prevented  them  from  producing  the  useful  eO'ects 
otherwise  to  have  been  expected  from  them  (a).  To  all 
this  we  must  add,  that  they  lived  in  a  state  of  the  great- 
est oppression :  For  though  the  Highlands  formed  a 
part  of  the  British  empire,  the  blessings  of  the  British 
constitution  had  not  reached  them.  The  feudal  system^ 
reigned  in  its  utmost  rigour  \  the  chieftains  exercising 
the  most  despotic  sway  over  tlie  inferior  Highlanders, 
whom  at  their  pleasure  they  deprived  of  their  lives  or 
property  (b). 

Thus  the  Highlanders  were  ignorant,  oppressed,  and 
uncivilized  \  slaves  rather  than  subjects  ^  and  either  ea* 
tirely  destitute  of  the  advantages  of  the  Christian  reli- 
gion, or  unqualified  to  improve  them.  Hitherto  they 
had  been  unhappy  and  useless  to  themselves  and  daa* 
gerens  to  the  state  \  fiir  they  were  ready  at  the  call  of 
Uieir  cliieftains  to  issue  from  their  mountains,  and  ta 
turn  their  arms  against  their  lawful  king  and  his  loyal 
aubjects.  This  character,  however,  arose  from  their 
situation.  It  was  therefore  impossible  for  benevolent 
minds  to  contemplate  this  unhappy  situation  of  their 
countrymen  without  feeling  a  desire  to  raise  them  to 
the  dignity  of  rational  beings,  and  to  reader  them  use- 
ful as  citizens. 

Accordingly,  in  th^  year  1701,  sonse  private  gentle- 
men of  the  city  of  Edinburgh,  who  had  formed  them- 
selves into  a  society  for  the  reformation  of  manners,  di- 
rected their  attention  to  the  Highlands  of  Scotland,  and 
endeavoured  to  devise  some  plan  for  alleviating  the 
distresses  of  the  inhabitants.  The  remedy  which  pro« 
mised  to  be  most  efficacious  was,  to  establish  charity 
schools  in  .different  places.  But  as  the  exigency  was 
great,  it  was  no  easy  matter  to  raise  a  sufficient  fund 
for  this  purpose.  Tliey  began  therefore  with  what  vo-* 
luntary  subscriptions  they  could  procure,  hoping  after- 
wards to  increase  their  capital  by  vacant  stipends  and 
public  contributions.  A  memorial  with  this  view  was 
presented  to  the  General  Assembly  in  1704,  which  re- 
ceived their  approbation  ^  and  they  accordingly  passed 
an  act,  recommending  a  general  contribution.  In  1706 
the  General  Assembly  appointed  some  of  their  number 
to  inquire  more  carefully  into  the  state  of  the  High- 
lands, and  the  year  following  appointed  a  select  com- 
mittee to  confer  with  the  gentlemen  who  had  suggested 
the  plan.  The  result  of  these  conferences  was  the  pub- 
lication of  proposals  **  for  propagating  Christian  know- 
ledge 


(a)  Even  so  late  as  the  year  1758,  not  fewer  than  175  parishes,  within  the  bounds  of  39  presbyteries,  bad  no 
parochial  school.  We  are  sorry  to  add,  that  even  in  the  present  enlightened  and  benevolent  age  the  Gomplaint  is 
not  entirely  removed.  .. 

(b)  The  feudal  system  was  at  length  abolished  in  the  year  1 748  by  the  jurisdiction  act. 
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Urti^rious  ledge  ib  the  Highlands  and  Inlands  of  Scotland,  and  in 
and  Hu-   foreign  parts  of  the  ivorld.'*     Copiss  of  these  proposals, 
***«J!?;^  with  subscription  papers,  were  distributed  throagh  the 
^  kingdom  ^  and  the  contributions  having  soon  amounted 
to  1006I.  her  majesty  Queen  Anne  encouraged  this  in- 
fant society  by  her  royal  proclamation,  and  at  the  same 
lime  issued  letters  patent  under  the  great  seal  of  Scot- 
land for  erecting  certain  of  the  subscribers  into  a  corpo- 
mtion  'y  the  first  nominatitin  of  whom  was  lodged  with 
the  lords  of  cduneil  and  sessiob. 

This  corporation  held  its  first  meeting  on  Thursday 
jd  November  1709.  It  was  attended  by  several  of  the 
bobility,  fourteen  of  the  lords  of  sesnion,  many  gentle- 
men  of  rank,  together  with  most  of  the  ministers  of  the 
city  of  Edinburgh  and  neighbourhood.  A  president, 
secretary,  and  treasai*ef,  with  a  Committee  of  fifteen  di^ 
rectors  were  appointed  for  the  dispatch  of  business.  At 
their  second  meeting  in  Jabnary  1710,  a  scheme  of  ma- 
nagement Was  formed  and  approved  ;  in  which  it  was 
'proposed,  I.  To  eiect  and  maintain  schools  in  such 
places  of  Scotland,  particularly  in  the  Highlands  and 
Island^),  as  should  be  found  to  need  them  most ;  In  which 
Mbools  all  persons  whatsoever  should  be  taught  by  fit 
itnd  well  qualified  schoolmasters,  appointed  by  the  so- 
ciety, to  read  the  Holy  Scriptures  and  other  pious 
books ;  as  also  to  write,  and  to  understand  the  common 
rules  of  arithmetic,  with  such  other  things  as  should  be 
thought  suitable  to  their  circumstances.  1.  That  the 
^boolmasters  shduld  be  particularly  careful  to  instruct 
their  8cholal*s  in  the  principles  of  the  Christian  reformed 
religion  ',  and  for  that  end  should  be  obliged  to  catechise 
them  at  least  twice  a  week,  and  to  pray  publicly  with 
them  twice  a-day.  3.  That  not  only  such  as  were  un- 
able to  pay  should  be  taught  gratis,  but  that  those 
whose  circumstances  required  it,  should  have  such  farther 
encouragement  as  the  society  should  think  fit  in  a  con- 
sistency with  their  patent.  4.  To  name  some  prudent 
-persons,  ministers  and  others,  to  be  overseers  of  those 
'schools,  who  should  take  care  that  the  schoolmasters  do 
their  duty,  and  that  the  instrnctions  to  be  given  from 
time  to  time  by  the  society  or  their  committee  he  punc- 
tually observed  ;  which  overseers  should  make  their  re- 
port to  the  society  quarterly  or  half-yearly  at  farthest. 
5.  To  give  suitable  encouragement  to  such  ibtoisters  or 
eatechists  as  shbuld  be  willing  to  contribute  their  assist- 
ance towards  the  farther  instruction  of  the  scholars 
remote  from  church,  by  not  only  catechising,  but 
preaching  to  them  \  which  ministers  or  eatechists  should 
take  the  same  care  of  the  other  inhabitants  as  of 
the  scholars.  6.  To  extend  their  endeavours  for  the 
advancement  of  the^  Christian  religi«*n  to  heathen  na- 
tions 'y  and  for  that  end  to  give  6noouragenient  to  .mini- 
sters to  piieach  the  gof^pel  among  them. 

Having  thus  formed  a  plan,  they  immediately  pro- 
ceeded to  establish  schools  in  the  most  useful  and  eco- 
nomical manner ;  and  as  the  capital  continued  to  ac- 
cumulate^ the  interest  was  faithfully  applied,  and 
the  utility  of  the  institution  was  more  extensively  dif- 
ftised. 

Until  the  year  1738  the  attention  of  the  society  had 
been  wholly  directed  to  the  establii«hn)ent  of  schools  'y 
but  their  capital  lieing  then  considerably  augmented, 
4  hey  began  to  extend  their  views  of  ntility  much  farther. 
The  grand  object  of  all  public  associations  ought  cer* 
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tainly  to  be  the  promoting  of  religion  and  morality.  It 
must,  txowever,  be  evident  to  every  man  of  reflection,  aad  Hi. 
that  these  can  neither  he  propagated  nor  preserved  n-  ™^»<S*. 
moog  a  people  without  agriculture,  unaccustomed  to ,  5*^^. 
commercf:  and  manufactures,  and  con«i*^quently  without 
labour  or  exertion.  Languor  and  debility  of  mind  most 
always  be  the  companions  of  idleness.  While  the  High- 
landers roved  about  with  arms  in  their  hands,  the  latent 
vigour  of  their  minds  must  often  have  been  called  fortk 
into  action ;  -but  when  their  arms  were  taken  nway, 
and  themselves  confined  to  a  domestic  life,  where  thett 
WSJi  nothing  to  rouse  their  minds,  they  most  have  aonk 
into  indolence  and  inactivity.  All  attempts  therefore  to 
instruct  them  in  religion  and  morality,  without  introda* 
cing  among  them  some  of  the  necesaanr  arts  of  life^ 
would  probably  have  beeo  unavailing.  Tiie  society  ac^^ 
cordingly  resolved  to  adopt  what  appeared  to  them  the 
most  efiectttal  methods  of  introdocing  industry  among 
the  Highlanders.  But  as  their  patent  did  not  extend 
far  enough,  they  applied  to  his  majesty  George  U.  for 
an  enlargement  of  their  powers  j  and  accordingly  ob- 
tained a  second  patent,  by  which  tliey  are  empowered^ 
**  besides  fulfilling  the  purposes  of  their  original  patent, 
to  cause  such  of  the  children  as  they  shall  think  fit  te 
be  bred  to  husbandry  and  hooseirifery,  to  trades  an4 
manufacture,  or  in  such  madual  occupations  aa  the  so- 
ciety shall  think  Jiroper.^ 

The  objects  of  this  second  patent  the  society  have 
not  failed  to  porsoe ;  and  though  many  obstacles  ani 
discouragements  to  their  eSbits  occurred  among  a  rode 
and  barbarous  people,  yet  their  perseverance,  and  the 
obvious  utility  of  their  plans,  at  length  so  far  overcame 
the  reluctance  of  the  inhabitants,  that  net  fewer  than  94 
schools  of  industry  in  various  parts  of  the  Highlnnds  and 
Islands  are  now  dpon  their  establishment,  at  which  are 
educated  2360  scholars. 

The  societyi  while  anxiously  endeavouring  to  diffose 
a  spirit  of  industry  through  the  Highlands^  were  still 
equally  solicitous  to  promote  the  knowledge  of  tbe 
Christian  religion.  As  the  English  language  had  been 
the  only  channel  by  which  knowledge  Was  conveyed  to 
them  (a  language  which,  being  not  used  in  conversa- 
tion, was  in  all  respects  foreign  to  them),  it  was  judged 
requisite  that  they  should  have  the  Scriptures  in  tl^ir 
vernacular  tongue.  The  society  therefore  first  appoint- 
ed a  translation  of  the  New  Testament  to  be  made  in- 
to Gaelic :  A  translation  was  accordingly  undertaken 
by  the  Hcv.  Mr  jitewart,  minister  of  Killin  in  Perth- 
shire, and  printed  in  1 767,  which  is  said  to  be  executed 
with  much  fidelity.  Of  this  work  many  thousand  co- 
pies have  been  distributed  in  the  Highlands.  The  great- 
er part  of  the  Old  Testament  has  also  been  translated 
by  the  Rev.  Dr  Smith  of  Campbelton  and  others,  but 
cuitfly  by  the  Rev.  Dr  Stewart  of  Loss,  by  the  appoint- 
ment and  at  the  ex  pence  of  the  society  :  and  as  soon  as 
the  renlaining  part  can  be  got  teady«  the  whole  will  be 
sold  at  so  low  a  price  as  the  poor  may  without  difficulty 
afford.  This  plan  the  society  have  judiciously  chosen, 
in  order  to  prevent  discontent  and  mnrniuring ;  effects 
which  the  diffusion  of  the  Scriptures  ought  never  to 
produce ;  but  which  could  not  possibly  have  been  pre- 
vented, had  the  distribution  been  gratuitous,  and  of 
course  partial. 

For  some  years  past  the  funds  of  the  society  haTe  ra- 
pidly 


s  o  c 


digiont  pl^W  accumukted,  from  the  verF  liber •!  donations  of 
several  individualsv 

Lady  Glcnorcby,               -  L.  5,000 

By  a  person  unknown,             -  10,000 

Lord  Van  Vryhouven  of  Holland,  20,000 

Mii»9  Gray  of  Teasses,             •  3»50^ 

In  consequence  of  these  great  additions  to  their  stock, 
insinuations  have  been  thrown  out  that  the  society  have 
become  so  wealthy  as  to  he  -at  a  loss  for  proper  objects 
on  which  to  bestow  their  increased  revenue.  If  such 
an  opinion  be  serfousitf  entertained  by  any  one,  we  must 
beg  him  to  remember,  that  the  society  have  erected  and 
endowed  not  fewer  than  323  schools  for  religion,  the  first 
principles  of  literature  and  industry,  at  the  annual  ex- 
pence  of  3214I.  I  OS.  sterling  ;  and  that  at  these  semi- 
naries are  educated  from  14,000  to  1 5,000  children  ; 
who,  but  for  the  means  of  instruction  thus  obtained, 
would  in  all  probability  be  bred  up  in  ignorance  and 
idleness:  That  they  employ  1 2  missionary  ministers  and 
catechists  in  remote  parts  of  the  Highlands  and  islands, 
or  among  the  ignorant  Highlanders  settled  in  the  great 
towns  of  Scotland,  at  the  annual  ex  pence  of  296I. : 
That  they  bestow  a  bursary  or  pension  of  15I.  per 
annum  on  each  of  six  students  of  divinity  having  the 
Gaelic  language:  That  they  employ  two  missionary 
ministers  and  one  schoolmaster  among  the  Oneida  and 
Stockbrjdge  Indians  of  North  America  (being  the  des- 
tination of  certain  legacies  bequeathed  to  them  for  that 
purpose),  at  the  annual  ex  pence  of  140K  Such  is  their 
fixed  scheme  of  annual  expenditure,  amounting  in  all 
to  3740I.  I  OS.  sterling— -a  sum  it  will  be  acknowledged 
of  very  considerable  magnitude.  The  whole  of  their 
incidental  expences  arising  from  the  Gaelic  translation 
of  the  Scriptures  of  the  Old  Testament ;  from  annui- 
ties which  they  have  to  pay,  in  consequence  of  sums  left 
them  as  residuary  legatees  ^  from  land  and  bouse  taxes  j 
from  enabling  candidates  for  the  office  of  schoolmaster 
to  come  to  Edinburgh  for  examination;  from  furnishing 
books  to  poor  scholars  in  their  various  schools;  and 
from  removing  schoolmasters  from  one  station  to  an- 
other, is  generally  about  875I.  which  added  to  the 
fonner  sura  makes  the  whole  annual  expence  amount  to 
46151.  ics. 

If  it  be  inquired  at  what  expence,  in  the  management 
of  it,  this  extensive  and  complicated  charity  is  annually 
conducted,  we  ar^  authorised  to  say,  that  the  treasurer, 
bookbolder,  and  clerk,  are  allowed  each  25 1.  per  an^ 
nom,  the  same  salaries  which  were  annexed  to-  these 
offices  from  the  commencement  of  the  society^  The 
beadle  or  officer  is  allowed  1 2I.  per  annum.  No  salary 
whatever  is  enjoyed  by  any  of  the  other  officers  of 
the  society^  The  secretary,  comptroller,  accountant, 
and  iibrarian,  although  subjected,  some  of  them  espe- 
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cially,  to  no  small  expence  of  time  and  labour,  have  no  Rdi}; 
pecuniary  recompense  or  emolument.  Theirs  are  la-  and  1 
hours  of  love,  for  which  they  seek  and  expect  no  other 
reward  than  the  consciousness  of  endeavouring  to  pro- 
mote the  best  interests  of  mankind.  The  whole  amount 
of  the  expence  of  managing  the  business  of  the  society, 
including  the  above  salaries,  and  coals,  candle,  station- 
ary ware,  postages,  and  other  incidents,  exceeds  not  at 
an  average  1 1 5I.  per  annum.  From  this  statement  it 
appears,  that  hitherto  at  least  the  directors  have  been  at 
no  loss  for  important  objects  within  the  proper  sphere 
of  their  institution  on  which  to  bestow  their  increased 
funds.  They  have,  it  is  true,  the  disposal  of  very  con- 
siderable sums  for  promoting  the  objects  of  the  institu- 
tion ;  but  they  are  so  far  from  accumulating  wealth,  that 
every  year  their  expenditure,  notwithstanding  the  late 
increase  of  their  capital,  exceeds  ra^er  than  falls  short 
of  their  income.  They  have  depended  upon  a  kind^ 
Providence  and  a  generous  public  to  refund  these  anti- 
cipations of  their  revenue,  and  hitherto  they  have  ne-  . 
ver  been  disappointed. 

Thus  has  the  Society  forPropagatingChristian  Know- 
ledge proceeded  for  almost  a  century.  It  was  founded 
by  the  pious  exertions  of  a  few  private  individuals, 
whose  names  are  unknown  to  the  world  ;  and  its  funds, 
by  faithful  and  judicious  management,  as  well  as  by  ge- 
nerous contributions,  have  now  become  of  such  magni- 
tude, as  to  excite  the  hope  that  they  will  be  productive 
of  the  most  valuable  effects.  The  benefits  arising  from 
public  societies,  it  is  well  known,  depend  entirely  upon 
the  management  of  their  directors.  If  so,  the  advanta- 
ges which  have  accrued  from  this  society  intitle  it  to- 
the  praise  and  gratitude  of  the  nation.  While  eager  to  - 
increastr  the  number  of  schools,  the  society  have  not 
been  inattentive  to  their  prosperity.  lii  the  year  1771 
Mr  Lewis  Drummond^  a  gentleman  in  whom  they  pla- 
ced great  confidence,  was  commissioned  by  them  to  visit 
their  schools,  and  to  make  an  exact  report  of  their  state 
and  circumstances.  Again,  in  the  year  1790,  a  com- 
mission was  granted  to  the  Rev.  Dr  Kemp,  one  of  the 
ministers  of  Edinburgh  and  secretary  to  the  society,  to> 
visit  all  the  schools  on  their  establishment.  This  labo- 
rious and  gratuitous  task  he  accomplished  in  the  course 
of  four  summers  with  much  ability  and  care,  and  highly 
to  the  satisfaction  of  the  society.  At  bis  return  he  com- 
municated a  variety  of  important  information  respecting 
the  state  of  the  Highlands  and  Islands,  and  the  means 
necessary  for  their  improvement  in  religion,  literature,, 
and  industry;  nn  abstract  of  which  was  published  by  the 
society  in  appendixes  to  the  anniversary  sermons  preach- 
ed before  them  in  the  years  1789,  90,  91,  and  92  (c). 

The  following  table  will  exhibit  at  a  glance  the  funds, 
establishment,  and  expenditure,  of  the  society,  from  a 
few  years  after  its  commencement  to  the  present  time. 

Where 
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(c)  It  is  well  known,  that  the  number  of  Roman  Catholics  in  the  Highlands  is  considerable ;  but  it  must  give 
much  pleasure  to  the  Protestant  rt- ader  to  be  informed,  that  the  ancient  malignant  spirit  of  Popery  has  in  that 
district  given  place  to  mildness  and  liberality.     This  is  chiefly  owing  to  the  gentleman  who  superintends  the 
priests  in  th.it  quarter,  whose  mind  is  enlightened  by  science  and  learning.     So  far  from  being  hostile  to  the 
views  of  the  society,  he  recommended  to  his  clergy  to  promote  them.     They  accordingly  received  the  secretary/ 
with  much  politeness  ;  exhorted  the  people  to  send  their  children  to  the  Protestant  schools  to  be  instructed  in  li-. 
terature,  to  be  taught  to  read  the  Scriptures  in  their  own  language,  and  to  be  made  acquainted  with  those  greatn 
principles  of  religion  in  whicb.all  Christians  i|re  agreed.     What  a  blessed  reformatiop  I. 


Reunions 
and  Ha- 
nane  So- 
cieties. 
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Where  the  number  of  scholars  is  not  mentioned,  the  de- 
fect may  be  supplied  by  taking  an  average  from  those 
years  where  a  computation  has  been  made*  Where  the 
capital  is  .not  mentioned,  it  may  easily  be  made  out  by 
considering  the  salaries  as  the  interest. 
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A.D. 

1715 
1719 
1727 

1742 

1753 

1758 
1781 

1793 
»794 


Ca(iita).  Schooli,        Schohn. 


L.  6,177 

8,168 
9.>3» 

13.3 » 8 

19,287 
24,308 

a8,4»3 

34,000 

Salaries 

3io8o 
3»2i4 


12 

48 
78 

109 

128 

152 
176 

180 

3^7 
323 


^757 


6409 

7000 

12,9^3 
M>370 


Hitherto  vre  have  taken  no  notice  of  the  correspond- 
ing board  which  was  establibbed  at  London  so  early  as 
the  year  1729,  to  receive  subscriptions  and  lay  out  sums. 
That  board  indeed  remained  lopg  inactive;  but  in  1773 
its  members  began  to  co-operate  more  cordially  with 
their  brethren  in  Scotland.  Since  that  period  an  annual 
sermon  has  been  preached  in  recommendation  of  the 
charity;  and  the  preacher  is  now  selected  without  any  re* 
gard  to  the  roligious  denomination  to  which  he  belongs; 
sometimes  from  the  church  of  England,  sometimes  from 
the  church . of  Scotland,  and  sometimes  from  sectaries  of 
different  persuasions.  The  meetings  of  the  cnrrespond- 
-eut  board  have  been  attended  by  many  of  the  nobility 
and  gentry,  who  have  made  great  exertions  to  promote 
the  views  of  the  society.  From  its  present  flourishing 
state  therefore,  from  the  indefatigable  exertion  and  lau- 
dable zeal  of  the  managers,  and  from  the  countenance 
aod  support  which  they  have  received  from  persons  of 
the  first  rank  and  respectability  in  the  nation,  the  bene- 
volent mind  may  look  forward  with  much  confidence 
and  satisfaction  to  a  period  not  very  distant,  when  its 
beneficial  effects  shall  be  felt  not  only  in  the  Highlands, 
but  shall  be  communicated  to  the  rest  of  the  nation. 
We  have  been  thus  particular  in  our  sccount  of  the  So- 
ciety for  Propagating  Christian  Knowledge,  because  we 
have  had  access  to  the  most  authentic  sources  of  infor- 
mation, and  because  we  know  it  to  be  an  institution  cal- 
culated to  eidighten  and  improve  a  considerable  part  of 
the  British  nation. 

3.  Society  of  t^  Sons  of  the  Clergy^  Was  incorporated 
by  King  Charles  II.  in  1678,  by  the  name  of  Tfte  Go^ 
vemors  of  the  Charity  for  Relief  of  the  Poor  Widows 
and  Children  of  Clergymen,  This  society  is  under  the 
direction  and  management  of  a  president  and  vice-pre- 
sident, three  treasurers,  and  a  court  of  assistants  com- 
posed of  forty  members.  Several  hua4r«ds  of  widows 
and  children  of  the  clergy  have  annually  received  con- 
siderable relief  from  €his  useful  charity. 

4.  Society  for  the  Sons  of  the  Clergy  of  the  Established 
Church  of  Scotland^  was  Instituted  at  Edinburgh  in  Fe- 


mences  with  tlifc  introduction  of  the  sons  eitber  to  an  RetigMii 
university  or  to  business,  and  terminates  with  tlietr  esta-  and  lit- 
blisfament  in  their  respective  professions  -,  that  many  of  'd^]bc,&- 
the  ministers  of  this  church,  living  at  great  distances  from  ^**^** 
the  seats  either  of  universities  or  of  business,  possess  in- 
comes which,  in  the  present  state  of  the  country,  are  in- 
adequate  to  the  pnrposes  of  procnring  for  their  sons  eitber 
the  literary  or  professional  education  which  might  enable 
them  to  come  forward  with  credit  and  success  in  the 
world  5  that  the  sons  of  clergymen,  from  domestic  tuition 
and  example,  have  in  general  very  advantageous  means 
of  receiving  in  their  early  years  the  impressions  of  virtue 
and  honour,  together  with  the  rudiments  of  liberal  know« 
ledge ;  and  that  of  coune  the  public  interest  may  be  pro- 
moted, by  enabling  this  class  of  young  men  ta  obtain 
their  share  in  the  respectable  situations  of  life.  The 
views  of  the  society  have  been  limited  to  the  sons  only 
of  clergymen  J  as  they  are  of  opinion,  that  within  theli* 
mits  which  they  have  fixed,  the  field  of  beneficence  will 
be  still  very  extensive,  and  the  claims  for  aid  as  many 
and  as  great  as  their  funds  can  be  supposed  able  to 
answer,  at  least  for  many  years  to  come.  If  the  socie- 
ty shall  ever  be  in  a  situation  to  undertake  more  than 
the  aids  which  will  be  necessary  in  bringing  forward 
the  sons  of  the  clergy,  it  may  then  be  considered  in  what 
manner  the  daughters  also  may  become  sharers  in  its 
bounty. 

A  society  of  the  same  nature,  and  having  the  same 
objects  in  view,  was  instituted  at  Glasgow  we  think  the 
year  before  j  and  both  societies,  we  know,  have  in  many 
cases  proved  highly  beneficial  in  promoting  the  views 
for  which  they  were  instituted. 

5,  Royal  Humane  Society^  was  instituted  in  London  in 
1774,  for  the  recovery  of  persons  drowned  or  othei  wise 
suffocated.  We  have  already  given  some  account  of 
societies  instituted  in  other  countries  with  the  same  views, 
and  have  also  copied  the  directions  of  this  society  for  the 
recovery  of  life,  for  which  see  the  article  Drowning. 
AVe  have  therefore  only  to  state,  that  the  plan  of  this  so- 
ciety is  so  averse  to  any  private  interested  views,  that  it 
acquits  its  founders  of  all  sordid  motives.  For  the  me- 
dical practitioners  accept  no  pecuniary  recompense  for 
the  time  which  they  devote  to  a  difficult  and  tedions  pro- 
cess; for  the  anxiety  which  they  feel  while  the  event  is 
doubtful :  for  the  mortification  which  thry  too  often  un- 
dergo, when  death,  in  spite  of  all  their  efforts,  at  last  car- 
ries off  his  prty ;  nor  for  the  insohs  to  which  tJity  willing- 
ly expose  themselves  from  vulgar  incredulity.  Their  sole 
reward  is  in  the  holy  joy  of  doing  good.  Of  an  institu- 
tion thus  free  in  its  origin  from  the  suspicion  of  ambitious 
views,  and  in  its  plan  renouncing  self-interest  in  every 
shape,  philanthropy  must  be  the  only  basis.  The  good 
intention  therefore  of  the  society  is  proved  by  its  consti- 
tution ;  the  wisdom  and  utility  of  the  undertaking  are 
proved  by  itssuccess:  not  fewertban3COofellow-creature« 
having  since  its  commencement  been  ( 1 794)  restored  to 
the  community  by  its  timely  and  indefatigable  exertions. 
For  it  is  to  be  observed,  that  the  benefit  of  this  society 
is  by  no  means  confined  to  the  two  cases  of  drowning 
and  suspension.    Its  timely  succours  have  roused  the  le- 


the  families  of  clergymen  feel  most  urgently  the  need 
both  of  friends  and  of  pecuniary  aid,  is  that  which  com- 


lightning*,  recovered  the  apoplectic  ^  restored  life  to  the 
inlant  that  had  lost  it  in  tbe  birth  ^  they  have  proved 
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;1igioQ»  qAc^cious  in  cases  of  accidental  smothering  and  of  saflb- 
d  Hu-  cation  by  noxioud  damps;  in  instances  in  which  the  ten<« 
^^^.^  derness  of  the  infant  body  or  the  debility  of  old  age 
greatly  lessened  the  previous  probability  of  success :  in* 
eomach  that  no  species  of  death  seems  to  be  placed  be^ 
yond  the  reach  of  this  society^s  assistance,  where  the 
mischief  had  gone  no  farther  than  an  obstruction  of  the 
movements  of  the  animal  machine  without.any  damage 
of  the  organs  themselves.  In  consequence  of  every  ne«  . 
cessary  assistance  afforded  by  this  society,  similar  in- 
stitutions have  been  established  at  Algiers,  Lisbon, 
Philadelphia,  Boston,  Jamaica,  Dublin,  lieith,  Glasgow, 
Paisley,  Aberdeen,  Birmingham,  Gloucester,  Shropshire, 
Northamptonshire,  Lancaster,  Bristol,  Whitehaven, 
Norwich,  Exeter,  Kent,  and  Newcastle.  The  society 
has  published  an  8vo  volume  with  plates,  consisting  of 
cases,  correspondence,  and  a  variety  of  interesting  mat- 
ter relating  to  the  object  of  this  benevolent  institution. 
6.  The  rkilanihropic  Society^  was  instituted  in  Sep- 
tember 1788.  It  aims  at  the  prevention  of  crimes,  by 
removing  out  of  the  way  of  evil  counsel,  and  evil  com- 
pany, those  children  who  are,  in  the  present  state  of 
tilings,  destined  to  ruin.  It  proposes  to  educate  and 
instruct  in  some  useful  trade  or  occupation  the  children 
of  convicts  or  other  infant  poor  who  are  engaged  in 
vagrant  or  criminal  courses;  thus  to  break  the  chain  of 
those  pernicious  confederacies,  deprive  the  wicked  of ' 
successors,  the  gaols  of  inhabitants,  justice  of  its  victims, 
knd  by  all  these  means  add  citizens  ta  society.  This 
institution  is  not  only  calculated  to  decrease  vice  and 
infamy,  but  to  increase  useful  industry ;  so  that  those 
children  who  would  otherwise  succeed  to  their  parents 
hereditary  crimes,  and  become  the  next  race  of  beggars 
and  thieves,  will  now  be  taught  to  supply  by  honest 
means  their  own  wants  and  the  wants  of  others* 

To  carry  into  effect  these  desirable  purposes,  it  is  the 
first  business  of  the  society  to  select  from  prisons,  and 
from  the  haunts  of  vice,  profligacy,  and  beggary,  such 
objects  as  appear  most  likely  to  become  obnoxious  to 
the  laws,  or  ^ejudicial  to  the  community  \  and,  in  the 
execution  of  this  duty,  the  assistance  of  the  magistrates, 
the  clergy,  and  all  who  are  interested  in  the  promotion 
of  good  morals  and  good  government,  is  most  earnestly 
t:eq nested.  For  the  employment  of  the  children,  several 
bouses  are  supported,  at  Cambridge  Heath,  near  Hack- 
ney, in  each  ef  which  a  master- workman  is  placed  for 
the  purpose  of  teaching  the  children  some  useful  trade. 
The  trades  already  established  are  those  of  a  printer, 
carpenter,  shoemaker,  and  taylor.  The  girls  are  at 
present  educated  as  menial  servants. 

In  the  year  X791  not  fewer  than  70  children  were  un- 
der the  protection  of  this  society,  among  whom  were  ma- 
ny who  have  been  guilty  of  various  felonies,  burglaries, 
and  other  crimes.  Yet,  singular  as  it  may  appear,  in 
less  than  two  years  those  very  children  became  no  less  re- 
markable for  industry,  activity,  decency,  and  obedience, 
than  tliey  formerly  were  for  the  contrary  vices.  Such 
are  the  grounds  on  which  the  Philanthropic  Society 
now  claims  the  attention  and  solicits  the  patronage  of 
the  public.  If  we  regard  humanity  and  religion,  this 
institution  opens  an  asylum  to  the  most  forlorn  and  ab- 
ject of  the  human  race  \  it  befriends  the  most  friend- 
less \  it  saves  from  the  certain  and  fatal  consequences  of 
infamy  and  vicious  courses  orphans  and  deserted  chil- 
dren. If  we  regard  national  prosperity  and  the  public 
Vol.  XiX.  Part  IL  tf- 


welfare,  it  is  calculated  to  increase  industry  \  and  it  di-  Religit 
recta  that  industry  into  the  most  useful  and  necessary  and  h 
channels.    If  we  regard  self-interest,  its  immediate  ol>- 
ject  is  to  protect  our  persons  from  assault  and  murder, 
our  property  from  depredation,  and  our  peaceful  habita- 
tions from  the  desperate  fury  of  midnight  incendiaries* 
One  guinea  per  annum  constitutes  a  member  of  the 
society  j  and  lol.  at  one  payment  a  member  for  life* 
A  life-subscription,  or  an  annual  payment  of  at  least 
two  guineas,  is  a  necessary  qualification  for  being  electa* 
^d  into  the  committee. 

IL  Societies  for  Promoting  Science  and  Li- 
terature. 

X.  l^he  Roya/ Society  of  London  is  an  academy  or  body 
of  persons  of  eminent  learning,  instituted  by  Charles  II. 
for  the  promoting  of  natural  knowledge.  The  origin 
of  this  society  is  traced  by  Dr  Sprat,  its  earliest  histo- 
rian, no  farther  back  than  to  *'  some  space  after  the  end 
of  the  civil  wars^*  in  the  1 7th  century.  The  scene  of  the 
first  meetings  of  the  learned  men  who  laid  the  founda- 
tion of  it,  is  by  him  fixed  in  the  university  of  Oxford,  at 
the  lodgings  of  Dr  Wilkens  warden  of  Wadbam  coU 
lege.  But  Dr  Birch,  on  the  authority  of  Dr  Wallis^ 
one  of  its  earliest  and  most  considerable  memberfl,  as* 
signs  it  an  earlier  origin.  According  to  him,  certain 
worthy  persons,  residing  in  London  about  the  year 
1645,^  being  *' inquisitive  into  natural  and  the  new  and 
experimental  philosophy,  agreed  to  meet  weekly  on  a 
.certain  day,  to  discourse  upon  such  subjects,  and  were 
known  by  the  title  of  T^e  InvisibU  or  Fhilo9ophi€ai  Col- 
legey  In  the  years  1648  and  16149,  the  company  who 
formed  these  meetings  was  divided,  part  retiring  to  Ox* 
ford  and  part  remaining  in  London  ^  but  they  conti- 
nued the  same  pursuits  as  when  united,  corresponding 
with  each  other,  and  giving  a  mutual  account  of  their 
respective  discoveries.  About  the  year  1659  ^^^  great- 
er part  of  the  Oxford  society  returned  to  Loniion,  and 
again  uniting  with  their  fellow-labourers,  met  once,  if 
not  twice,  a-week  at  Gresham  college,  during  term 
time,  till  tliey  were  scattered  by  the  public  distractions 
of  that  year,  and  the  place  of  their  meeting  made  a 
quarter  for  soldiers.  On  the  restoration  1 660  their 
meetings  were  revived,  and  attended  by  a  greater  con- 
course of  men  eminent  fw  their  rank  and  learning. 
They  were  at  Ust  taken  notice  of  by  the  king,  who 
having  himself  a  considerable  taste  for  physical  science, 
was  pleased  to  grant  them  an  ample  charter,  dated  the 
15th  of  July  1662,  and  afterwards  a  second  dated  J5th 
April  1763,  by  which  they  were  erected  into  a  corpo- 
ration, consisting  of  a  president,  council,  and  fellows,  for 
promoting  natural  knowledge^  and  to  give  their  investi- 
gations, against  which  strange  prejudices  were  entertain- 
ed, every  possible  support,  be  sometimes  honoured  their 
meetings  with  his  presence. 

Their  manner  of  electing  £silows  is  by  balloting. 
Their  council  are  in  number  21,  including  the  presi- 
dent, vice-president,  treaMurer,  and  two  secretaries  j  1 1 
of  which  are  continued  for  the  next  year,  and  10  more 
added  to  them  ;  all  chosen  on  St  Audrew^s  day.  Each 
mendi>er  at  his  admission  subscribes  an  engagement  that 
he  will  endeavour  to  pi^omote  the  good  of  the  society  ; 
from  which  he  may  be  freed  at  any  time,  by  signifying 
to  the  president  that  lie  desires  to  withdraw,  llie 
charges  have  been  different  at  diffierent  times,  and  were 
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Secieitefl  ftt  first  irregularlj  yaid  :  but  they  are  nofv  five  goineas 
for  Promot-paid  to  the  treasurer  at  aiknissimi,  and  13s.  per  quar- 
*"^^*^.'*"*^*ter  so  long  as  this  person  continues  a  member}  or,  in 
tvK  lieu  of  the  annual  subscription,  a  composition  of  25  gui- 
neas in  one  payment. 

Their  design  is,  to  '*  make  faithful  records  of  all  the 
works  of  nature  or  art  which  come  within  their  reach  } 
80  that  the  present  as  well  as  future  ages  jnay  be  enabled 
to  put  a  mark  nn  errors  which  have  been  strengthened 
by  long  prc*scription  ;  to  restore  troths  that  have  been 
neglected  ^  to  push  those  already  known  to  more  various 
uses  'j  to  make  the  way  more  passable  to  what  remaiaa 
unrevealed,''  Sac.  To  this  purpose  they  have  made  a 
great  number  of  experiments  and  observations  on  most 
of  the  works  of  nature  ^  and  also  numbers  of  short 
histories  of  nature,  arts,  manufactures,  useful  engines, 
contrivances,  &c.  The  services  which  tliey  have  ren- 
dered to  the  public  are  very  great.  They  have  im- 
proved naval,  civil,  and  military  architecture  ^  advanced 
the  security  and  perfection  of  navigation  j  improved 
agriculture  ^  and  put  not  only  this  kingdom,  but  also 
Ireland,  the  plantations,  &c.  upon  planting.  They 
have  registered  experiments,  histories,  relations,  obser- 
vations, &c.  and  reduced  them  into  one  common  stock  ^ 
and.  have,  from  time  to  time,  published  those  which  they 
reckoned  most  useful,  under  the  title  of  Philosophical 
Transactions^  &c.  and  laid  the  rest  up  in  public  regi- 
sters, (o  be  nakedly  transmitted  to  posterity,  as  a  solid 
ground-work  for  future  systems. 

They  have  a  library  adapted  to  their  institution  *,  to- 
wards which  Mr  Henty  Howard,  afterwards  duke  of 
Norfolk,  contributed  the  Norfolcian  library,  and  which 
is,  at  this  time,  greatly  increased  by  a  continual  series 
of  benefactions.  The  museum  or  repository  of  natural 
and  artificial  rarities,  given  them  by  Daniel  Colwal, 
Esq.  and  since  enriched  by  many  others,  is  now  remo- 
ved to  the  British  museum,  and  makes  a  part  of  that 
great  repository.  Their  motto  is  Nuliius  in  verba  ;  and 
their  place  of  assembling  is  Somerset  house  in  the  Strand. 
Sir  Godfrey  Copley,  baronet,  left  five  guineas  to  be 
given  annually  to  the  person  who  should  write  the  best 
paper  in  the  year,  under  the  head  of  experimental  phi- 
losophy. This  reward,  which  is  now  changed  to  a 
gold  medal,  is  the  highest  honour  the  society  can  bestow. 
It  is  conferred  on  St  Andrew^s  day. 

2.  The  Royal  Society  of  Edinburgh^  was  incorporated 
by  royal  charter  on  the  29th  of  March  1783,  and  has 
for  its  object  the  cultivation  of  every  branch  of  science, 
erndition,  and  taste.-  Its  rise  and  progress  towards  its 
present  state  was  as  follows:  In  the  year  1718a  literary 
society  was  established  in  Edinburgh  by  the  learned 
Jluddiman  and  others,  which  in  1731  was  succeeded  by 
a  society  instituted  for  the  improvement  of  medical 
knowledge.  In  the  year  1730  the  celebrated  Mac- 
laurin  conceived  the  idea  of  enlarging  the  plan  of  this 
society,  by  extending  it  to  subjects  of  philosophy  and 
literature.  The  institution  was  accordingly  new-mo- 
delled by  a  printed  set  of  laws  and  regulations,  the 
number  of  members  was  increased,  and  they  were  di- 
stinguished from  tbat  time  by  the  title  of  The  Society Jhr 
Improving  Arts  and  Sciences^  or  more  generally  by  the 
title  of  The  Philosophical  Society  of  Edinburgh.  Its 
meetinfirs*,  however,  were  soon  interrupted  by  the  disor- 
ders of  the  country  during  the  rebellion  in  1745  >  and 
they  were  not  renewed  till  the  year  1752.     Soon  after 

4 


this  period  the  first  volume  of  die  Transactions  of  thi  Socirtieff 
Philosophical  Society  of  Edinburgh  was  published,  nn- for  Promoc- 
der  the  title  o(  Essays  and  Observations^  Physical  and '^'^gScknct 
Literary^  and  was  followed^ by  other  volumes  of  acknow-*""  "'*'*• 
ledged  merit.  About  the  end  of  the  year  1782,  in  a 
meeting  of  the  professors  of  the  university  of  Edinburgh, 
many  of  whom  are  likewise  members  of  the  Pfailoso-* 
piiical  Society,  and  warmly  attached  to  its  interests,  a 
scheme  was  proposed  by  the  Be  v.  Dr  Bobertson,  prin* 
cipal  of , the  university,  for  the  establishment  of  a  new 
society  on  a  more  extended  plan,  and  after  the  model  of 
some  of  the  foreign  academies.  It  appeared  an  expe- 
dient measure  to  solicit  the  royal  patronage  to  an  insti- 
tution of  this  nature,  which  promised  to  be  of  national 
importance,  and  to  request  an  establishment  by  charter 
from  the  crown.  The  plan  was  approved  and  adopted  } 
and  the  Philosophical  Society,  joining  its  influence  a» 
a  body  in  seconding  the  application  from  the  university, 
his  majesty,  al  we  have  already  observed,  was  most 
graciously  pleased  to  incorporate  The  Boyal  Society  of 
Edinburgh  by  charter. 

The  society  cousists  of  ordinary  and  honorary  mem- 
bers ;  and  the  honorary  places  are  restricted  to  per- 
sons residing  out  of  Great  Britain  and  Ireland.  The 
election  of  new  members  is  appointed  to  be  made  at 
two  stated  general  meetings,  which  are  to  be  held  on 
the  fourth  Monday  of  January  and  the  fourth  Monday 
of  June.  A  candidate  for  the  place  of  an  ordinary 
member  must  signify  by  a  letter,  addressed  to  one  of 
the  members,  his  wish  to  be  received  into  the  society. 
He  must  then  be  publicly  proposed  at  least  a  month 
before  the  day  of  election.  If  the  proposal  be  seconded 
by  two  of  the  n.embers  present,  his  name  to  be  insert- 
ed in  the  list  of  candidates,  and  bung  up  in  the  ordinary 
place  of  meeting.  The  election  is  made  by  ballot,  and 
is  determined  in  favour  of  a  candidate,  if  he  shall  have 
the  votes  of  two  thirds  of  those  present,  in  a  meeting 
consisting  of  at  least  21  members.  The  general  busi- 
ness of  the  society  is  managed  by  a  president,  two  vice- 
presidents,  with  a  council  'of  1 2,  a  general  secretary, 
and  a  treasurer.  These  officers  are  chosen  by  ballot 
annually  on  the  last  Monday  of  November.  All  publie 
deeds,  whether  of  a  civil  or  of  a  literary  nature,  are 
transacted  by  this  board,  and  proceed  in  the  name  of 
the  president  or  yice-pre<iident. 

As  it  was  thought  that  the  members  would  have  a 
greater  inducement  to  punctual  attendance  on  the  meet- 
ings of  the  society,  if  they  h^d  some  general  intimatioa 
of  the  nature  ot  the  subjects  which  were  to  be  consi- 
dered, and  made  the  topics  of  conversation,  it  was  there- 
fore resolved  to  divide  the  society  into  two  classes, 
which  should  meet  and  deliberate  separately.  One  of 
these  classes  is  denominated  the  Physical  Ckiss^  and  has 
for  its  department  the  sciences  of  mathematics,  natural 
philosophy,  chemistry,  medicine,  natural  history,  and 
whatevei*  relates  to  the  improvement  of  arts  and  manu- 
factures.  .  The  other  is  denominated  the  Literary  Class^ 
and  has  for  its  department  literature,  philology,  history, 
antiquities,  and  speculative  philosophy.  Every  member 
is  desired  at  his  admission  to  intimate  which  of  tbosa- 
classes  he  wishes  to  be  more  partitularly  associated  with; 
but  he  is  at  the  same  time  intitled  to  attend  the  meet- 
ings of  the  other  class,  and  to  take  part  in  all  its  pro- 
ceedings. Each  of  -the  classes  has  -four  presidents  and 
two  secretariesi  who  officiate  by  turns.    The  meetings^ 
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leilet  of  the  physical  class  are  held  on  the  first  Mondays  of 
romot.  January,  February,  March,  April,  July,  August,  No- 
cienceyenfiber,  and  December  ;  and  the  meetings  of  the  Lito- 
-,iter»-  j.jjjy  ^|j^^^  jj^  l^gjjj  Qj^  ij,^  ^|,jj.j  Mondays  of  January, 

February,  March,  April,  June,  July,  November,  and 
December,  at  7  o'clock  afternoon. 

At  these  meetings  the  written  essays  and  observations 
of  the  members  of  the  society,  or  their  correspondents, 
ar^  read  publicly,  and  become  the  subjects  of  conversa- 
tion. The  subjects  of  these  essays  and  observations  are 
announced  at  a  previous  meeting,  in  order  to  engage  the 
attendance  of  those  members  who  may  be  particularly 
interested  in  them.  The  author  of  each  disseKation  is 
likewise  desired  to  furnish  the  society  with  an  abstract 
of  it,  to  be  read  at  the  next  ensuing  meeting,  when  the 
conversation  is  rene%ved  with  increased  advantage,  from 
the  knowledge  previously  acquired  of  the  subject.  At 
the  same  meetings  are  exhibited  such  specimens  of  na- 
tural or  artificial  curiosities,  such  remains  of  antiquity, 
and  such  experiments,  as  are  thought  worthy  of  the  at- 
tention of  the  society.  All  objects  of  natural  history 
presented  to.  the  society,  are  ordered  by  the  charter  of 
the  institution,  to  be  deposited,  on  receipt,  in  the  museum 
of  the  university  of  Edinburgh  ^  and  all  i-emains  of  an- 
tiquity, pnblic  records,  or  ancient  manuscripts,  in  the 
library  belonging  to  the  faculty  of  advocates  at  Edin- 
burgh. 

The  ordinary  members,  whose  osual  residence  is  in 
the  city  of  Edinburgh  or  its  immediate  neighbourhood, 
are  expected  to  attend  regularly  the  monthly  meetings  } 
and  are  required  to  defray,  by  an  annual  contribution, 
the  current  expences  of  the  institution.  The  members 
who  reside  at  such  a  distance  from  Edinburgh,  that 
they  cannot  enjoy  the  advantages  arising  from  a  regular 
attendance  on  the  meetings  of  the  society,  are  not  sub- 
jected to  any  contribution  for  defraying  its  expences, 
but  have  a  right  to  attend  those  meetings  when  occa- 
sionally in  Edinburgh,  and  to  take  part  in  all  their  pro- 
ceedings. 

Five  volumes  of  the  Transactions  of  the  society  have 
been  published,  which  bear  ample  testimony  to  the  learn- 
ing and  acuteness  of  their  various  authors. 

3.  Medical  Society  of  London,  instituted  in  the  year 
1752,' on  the  plan  recommended  by  Lord  Bacon  (Z)r 
Augm,  Scient,  lib.  iv.  cap.  2.),  to  revive  the  Hippocra- 
tic  method  of  composing  narratives  of  particular  cases, 
in  wlfich  the  nature  of  the  disease,  the  manner  of  treat* 
ing  it,  and  the  consequences,  are  to  be  specified  >  to  at- 
tempt the  cure  of  .those  diseases  which,  in  his  opinion,, 
have  been  too  boldly  pronounced  incurable  j*  and,  last- 
ly, to  extend  their  inquiries  after  the  powers  of  par- 
ticular medicines  in  the  cure  of  particular  cases  \  the 
collections  of  this  society  have  been  already  publishedy 
nnder  the  title  of  Medtcai  Observations  and  Inquiries^ 
in  several  volumes. 

4.  The  Medical  Society  of  Edinburgh  was  incorporated 
by  royal  charter  Jn  1778^  but  there  appears  to  have 
been  in  that  city  a  voluntary  association  of  the  same 
name  from  the  first  establishment  of  a  regular  school  of 
physic  in  the  university.  To  the  voluntary  society  the 
public  is  indebted  for  six  volumes  of  curious  and  use* 
ful  essays,  collected  principally  by  the  late  Dr  Mpnro 
from  June  1731  to  June  1736  ^  but  in  the  year  1739 
tliat  society  was  united  to  another,  as  we  have  already 
observed  in  a  former  artiole.    The  ordinary  members 
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of  the  present  medical  society  are  elected  by  ballot,  and   Societfet 
three  dissentients  exclude  a.candidate;  an  ordinary  mem- for  trumot- 
ber  may  also  be  elected  an  honorary  member,  who  en-  ^^^  Science 
joys  the  privileges  of  the  others,  and  receives  a  diploma,       ji,^***' 
but  is  freed  from  the  obligation  of  attendance,  deliver- 
ing papers  in  rotation,  &c.  to  which  the  ordinary  mem- 
bers are  subject  ^  but  in  this  case  the  votes  must  be  una* 
ninious.     The  meetings  of  this  society  are  held  every 
Friday  evening  (formerly  Saturday)  in  their  own  hall, 
during  the  winter  season,  when  papers  on  medical  sub- 
jects are  delivered  by  the  several  members  in  rotation  ; 
and  four  of  these  are  annually  elected  to  fill  the  chair  in 
rotation,  with  the  title  of  annual  presidents.     This  so- 
ciety po^esses  an  excellent  library  of  books  on  sub- 
jects connected  with  its  pursuits. 

5.  The  Royal  Medical  Society  of  Paris  was  instituted 
in  1776.  The  members  are  divided  into  associates  ordi- 
nary, limited  to  30,  honorary  to  1 2,  extraordinary  to  60, 
and  foreign  to  60,  and*  correspondents.  This  society  has 
published  several  volumes  of  Memoirs  in  4to. 

6.  Asiatic  Society^  an  institution  planned  by  the  late 
illustrious  Sir  William  Jones,  and  actually  formed  at 
Calcutta  on  the  15th  ef  January  1784,  for  the  purpose 
of  tracing  the  history,  antiquities,  arts,  sciences,  and  li- 
terature, of  the  immense  continent  of  Asia.  As  it  was 
resolved  to  follow  as  nearly  as  possible  the  plan  of  the 
Royal  Society  of  London,  of  which  the  king  is  /mt- 
tron^  the  patronage  of  the  Asiatic  Society  was  offered 
to  the  sovemor-general  and  council,  as  the  executive 
power  in  the  territories  of  the  company.  By  their  ac- 
ceptance of  this  offer,  Mr  Hastings,  as  governor-gene- 
ral, appeared  among  the  patrons  of  the  new  society ; 
*^  but  he  seemed  in  his  private  station,  as  the  first  liberal 
promoter  of  useful  knowledjre  in  Bengal,  and  especially 
as  the  great  encourager  of  Persian  and  Shanscrit  litera- 
ture, to  deserve  a  particular  mark  of  distinction:"  he 
was  requested,  therefore,  to  accept  the  honorary  title  of 
president.  This  was  handsomely  declined  in  a  letter 
from  Mr  Hastings,  in  which  he  requested  '*  to  yield  his 
pretensions  to  the  gentleman  whose  genius  planned  the 
institution,  and  was  most  capable  of  conducting  it  to  the 
attainment  of  the  great  and  splendid  purposes  of  its  for- 
mation.^* On  the  receipt  of  this  letter.  Sir  William 
Jones  was  nominated  president  of  the  society  ^  and  we 
cannot  give  the  reader  a  view  of  the  object  of  the  insti- 
tution in  clearer  language  than  that  which  he  employed 
in  his  first  discourse  from  the  chair. 

"  It  is  your  design,  I  conceive  (said  the  president), 
to  take  an  ample  space  for  your  learned  investigations, 
bounding  them  only  by  the  geographical  limits  of  Asia  ; 
so  that,  considering  Hindostan  as  a  centre,  and  turning 
your  eyes  in  idea  to  the  north,  you  have  on  your  right 
many  important  kingdoms  in  the  eastern  peninsula,  the 
ancient  and  wonderful  empire  of  China  with  all  her  Tar- 
tarian dependencies,  and  that  of  Japan,  with  the  cluster 
of  precious  islands,  in  which  many  singular  curiosities 
have  too  long  been  concealed :  before  you  lies  that  pro- 
digious chain  of  riiountains,  which  formerly  perhaps 
were  a  barrier  against  the  violence  of  the  sea,  and  be- 
yond them  the  very  interesting  country  of  Tibet,  and 
the  vast  regions  of  Tartary,  from  which,  as  from  the 
Trojan  horse  of  the  poets,  have  issued  so  many  consum- 
mate warriors,  whose  domain  has  extended  at  least  from 
the  banks  of  the  Ilyssas  to  the  mouths  of  the  Ganges ; 
00  your  left  are  the  beautiful  aqd  celebrated  provinces 
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SocieUct  ^f  Iran  or  Persia,  the  unmeasared  and  perhaps  aomea- 
for  Promot-surable  deserts  of  Arabia,  and  tlie  once  floorisbkig  king* 
ing  Science  don,  of  Yemen,  with  tiie  pleasant  isles  that  the  Arabs 
jfcndLii€ia-||^^^  Bobdued  or  colonized^  and  farther  westward,  the 
Asiatic  dominions  of  the  Turkish  sultans,  whose  moon 
seems  approaching  rapidly  to  its  wane.  By  this  great 
ciroumference  the  field  of  your  useful  researches  will  be 
inclosed ;  but  since  Egypt  had  unquestionably  an  old 
connection  with  this  country,  if  not  with  China,  since 
the  language  and  literature  of  the  Abyssinians  bear  a 
manifest  affinity  to  those  of  Asia,  since  the  Arabian 
arms  prevailed  along  the  African  coast  of  the  Mediter- 
ranean, and  even  erected  a  powerful  dynasty  on  the 
continent  of  Europe,  you  may  not  be  displeased  occa- 
sionally to  follow  the  streams  of  Asiatic  learning  a  little 
beyond  its  natural  boundary  ;  and,  if  it  be  necessary  or 
convenient  that  a  short  name  or  epithet  be  given  to  our 
society,  in  order  to  distinguish  it  in  the  world,  that  of 
Asiatic  appears  both  classical  and  proper,  whether  we 
consider  the  place  or  the  object  of  the  institution,  and 
preferable  to  Oriental^  which  is  in  truth  a  word  merely 
relative,  and  though  commonly  used  in  Europe,  con- 
veys no  very  distinct  idea. 

*'  If  now  it  be  asked,  What  are  the  intended  objects 
of  our  inquiries  within  these  spacious  limits  ?  we  answer, 
AIak  and  Nature  ^  whatever  is  performed  by  the  one 
or  produced  by  the  other.  Human  knowledge  has  been 
elegantly  analysed  according  to  the  three  great  faculties 
of  the  mind,  memory^  reason^  and  imagimation^  which 
we  constantly  find  employed  in  arranging  and  retaining, 
comparing  and  distinguishing,  combining  and  diversily*- 
ing,  the  ideas,  whidi  we  receive  through  our  senses,  or 
acquiri?  by  reflection ;  hence  the  three  main  branches 
of  learning  are,  history^  science^  and  art ;  the  first  coin<- 
prehends  either  an  account  of  natural  productions,  or 
the  genuine  records  of  empires  and  states  \  the  second 
embraces  the  whole  circle  of  pure  and  mixed  mathema>- 
tics,  together  with  ethics  and  law,  as  far  as  they  de^ 
pend  on  the  reasoning  faculty  ;  and  the  third  includes 
all  the  beauties  of  imajunery  and  the  charms  of  indention, 
displayed  in  modulated  language,  or  represented  by  co- 
Jour,  figure,  or  sound. 

*'  Agreeable  to  this  analysis,  you  will  investigate 
whatever  is  rare  in  the  stupendous  fabric  of  nature,  will 
correct  the  geography  of  Asia  by  new  observations  and 
discoveries^  will  trace  the  annals  and  even  traditions  of 
those  nations  who  from  time  to  time  have  peopled  or 
desolated  it;  and  will  bring  to  light  their  various  forms 
of  government,  with  their  institutions  civil  and  religious; 
you  will  examine  their  Improvements  and  methods  in 
arithmetic  and  geometry;  in  trigonometry,  mensuration, 
mechanics,  optics,  astronomy,  and  general  physics;  their 
systems  of  morality,  grammar,  rhetoric,  and  dialect ; 
.toeir  skill  in  chirurgery  and  medicine ;  and  their  ad- 
vancement, whatever  it  may  be,  in  anatomy  and  che- 
mistry* To  this  you  will  add  researches  into  their  agri- 
.culture,  manufactures,  trade ;  and  whilst  you  inquire 
with  pleasure  into  their  music,  architecture,  painting, 
.and  poetry,  will  not  neglect  those  inferior  arts  by  which 
tlie  comforts  and  even  elegancies  of  social  life  are  sup- 
plied or  improved*  You  may  observe,  that  I  have 
omitted  their  languages,  the  diversity  and  difficulty  of 
.which  are  a  sad  obstacle  to  the  progress  of  useful  know- 
ledge; but  I  have  ever  considered  languages  as  the 
mere  instruments  of  real  learning,  and  think  them  im- 


properly confottnded  with  learning  itself:  the  attain-  Sockiw 
ment  of  them  is,  however,  indispensably  necessary  $  andfor  Proow^ 
if  to  the  Persian,  Armenian,  Turkish,  and  Arabic,  could  ^^  Sdeoce 
be  added  not  only  the  Shanscrit,  the  treasures  of  which  *^^f|jj*"' 
we  may  now  hope  to  see  unlocked,  but  even  the  Chi- 
nese, Tartarian,  Japanese,  and  the  varioos  insular  dia- 
lects, an  immense  mine  would  then  be  open,  in  which 
we  might  labour  with  equal  delight  and  advantage/^ 

Of  this  society  Uiree  volumes  of  the  Transactions 
have  been  published,  which  are  replete  with  Informix 
tion  in  a  high  degree  curiont  and  important  \  and  we 
hope  that  the  European  world  shall  soon  be  favoured 
with  another.  The  much-te-be-lamented  death  of  the. 
accomplished  president  may  indeed  damp  the  spirit  of 
investigation  among  the  members ;  for  to  conquer  difll- 
culties  so  great  as  they  must  meet  with,  a  portion  aecmt 
to  be  necessary  of  that  enthusiasm  which  accompanied 
all  the  pursuits  of  Sir  William  Jones ;  but  his  successor 
is  a  man  of  great  worth  and  learning,  and  we  trust  will 
nse  his  utmost  endeavours  to  have  the  plan  completed 
of  which  Sir  William  gave  the  outlines. 

5.  The  American  PhUomtphical  Society^  held  at  Phi- 
ladelphia, was  formed  in  January  1 769  by  the  union  of 
two  societies  which  had  formerly  subsisted  in  that  city. 
This  society  extends  its  attention  to  geography,  mathe^ 
matics,  natural  philosophy,  and  astronomy  ;  medicine 
and  anatomy;  natural  history  and  chemistry;  trade 
and  commerce;  mechanics  and  architecture ;  husbandry 
and  American  improvements.  Its  officers  are  a  patron, 
president,  three  vice-presidents,  one  treasnrer,  four  se- 
cretaries, and  three  curators,  who  are  annually  chosen 
by  ballot.  The  duty  of  the  president,  vice-presidents, 
treasurer,  and  secretaries,  is  the  same  as  in  other  socie- 
ties. The  business  of  the  curators  is  to  take  the  charge 
of  all  specimens  of  natural  productions,  whether  of  the 
animal,  vegetable,  or  fossil  kingdom ;  all  models  of 
machines  and  instruments ;  and  all  other  matters  be- 
longing to  the  society  which  shall  be  intrusted  to  them. 
The  ordinary  meetings  are  held  on  the  first  and  third 
Fridays  of  every  month  from  October  to  May  inclusive. 
This  society  was  incorporated  by  charter  15th  March 
1780;  and  has  published  three  volumes  of  its  Transao* 
tions,  containing  many  ingenious  papers  on  general  li- 
terature and  the  sciences,  as  well  as  respecting  those 
subjeccs  peculiar  to  America.  It  is  a  delightful  pro- 
spect to  the  philosopher  to  consider,  that  Asia,  Europe, 
and  America,  though  far  separated  and  divided  into  a 
variety  of  political  states,  are  all  three  combined  to  pro- 
mote the  cause  of  knowledge  and  truth. 

6.  A  Literary  and  Phihsophicat  Society  of  consider- 
able reputation  has  been  lately  established  at  Man- 
chester, under  the  direction  of  two  presidents,  four  vice- 
presidents,  and  two  secretaries.  The  number  of  mem- 
bers is  limited  to  50 ;  besides  whom  there  are  several 
honorary  members,  all  of  whom  are  elected  by  ballot ; 
and  the  officers  are  chosen  annually  in  April.  Five  vo- 
lumes of  valuable  essays  have  been  already  published  by 
this  society. 

A  society  on  a  similar  plan  has  been  established  at 
Newcastle.  It  is  composed  of  a  number  of  most  re- 
spectable members,  and  possesses  a  very  valuable  library 
and  philosophical  apparatus.  Jjectures  on  the  diflNerent 
branches  of  natural  phik>sopby  have  been  delivered  lor 
several  years  at  this  institution. 

7.  Society  for  Promoting  the  Diicoverfofihe  Inierior 
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iocraUat  Pari9  rf  Afrk<u  This  society  or  association  for  explor- 
r.Pr»inot-ing  tlie  internal  districts  of  Africa,  of  which  so  little  is 
g  Science  |^(  present  known,  was  formed  in  London  by  some  opu- 
'**^^^^*^lcnt  individuals  in  1788  j  who,  strongly  impressed  with 
*"*  a  conviction  of  the  practicability  and  utility  of  thus  en- 
larging the  fond  of  human  knowledge,^  determined  if 
possible  to  rescue  the  age  from  that  stigma  which  at- 
taches to  its  ignorance  of  so  large  and  so  near  a  portion 
of  the  globe.  The  founders  of  this  society  resolved  to 
admit  no  man  a  member  for  a  shorter  period  than  three 
years,  during  which  be  must  pay\annually  into  the 
public  fund  five  guineas.  After  three  years,  any  mem- 
ber, upon  giving  a  yearns  notice,  may  withdraw  himself 
from  the  association.  During  the  first  1 2  months  each 
»of  the  members  was  allowed  to  recommend  for  the  ap- 
probation of  the  society  such  of  his  friends  as  he  might 
think  proper  to  be  admitted  into  it ;  but  since  that  pe- 
riod we  believe  all  additional  members  have  been  elected 
by  a  ballot  of  the  association  at  large.  A  committee 
was  chosen  by  ballot  to  manage  the  funds  of  the  society, 
to  choose  propei  persons  to  be  sent  on  the  discovery  of 
the  interior  parts  of  Africa,  and  to  carry  on  the  society's 
correspondence,  with  express  injunctions  to  disclose  no 
intelligence  received  from  their  agents  but  to  the  society 
at  large.  But  a  fuller  account  of  the  nature  of  this 
establishment,  and  the  very  happy  efforts  they  have 
made,  may  be  seen  in  the  superb  edition  of  their  pro- 
ceedings printed  in  1790,  4to,  for  their  own  use  \  or  in 
the  8vo  edition  since  made  public.  They  soon  found 
two  gentlemen,  Mr  Lucas  and  Mr  Ledyard,  who  were 
singularly  well  qualified  for  the  important  mission.  The 
information  they  have  acquired  will  be  found  in  the 
ttbove  work  *,  with  a  new  map  by  Mr  Bcnnel,  exhibit- 
ing the  geographical  knowledge  collected  by  the  Afri- 
can association.  Mr  Ledyard  very  un{brtunately  died 
dnring  his  researches  at  Cairo. 

Few  of  onr  readers  are  unacquainted  with  the  travels 
of  Mr  Park  under  the  patronage  of  the  society.  For  an 
account  of  which  see  Africa.  A  second  journey  was 
undertaken  by  the  same  gentleman  within  these  three- 
years ;  but  as  he  has  not  been  heard  of  for  a  long  time, 
the  most  serious  apprehensions  are  entertained  that  he 
and  his  companions  have  fallen  victims  either  to  the  in- 
hospitable climate,  or  to  the  watchful  jealousy  of  the 
Moors.  Another  enterprising  traveller,  Mr  Horneman, 
*was  sent  out  by  the  society  a^ut  i8co.  He  departed 
from  Cairo  with  a  caravan,  and  reached  Mourzouk,  a 
place  sitnated  south  from  Tripoli  \  and  from  thence  sent 
a  communication  to  his  constituents  which  has  since  been 
published  by  the  society.  This  is  the  last  account  that 
Was  received  of  this  traveller,  from  which  it  is  feared 
that  he  has  also  perished. 

8.  The  Society  of  Antiquaries  tf  London^  was  founded 
about  the  year  1572  by  Archbishop  Parker,  a  munifi- 
cent patron  of  learned  men.  For  the  space  of  20  years 
it  assembled  in  the  house  of  Sir  Robert  Cotton  \  in  1589 
they  resolved  to  apply  to  Queen  Elizabeth  for  a  charter, 
and  a  public  building  where  they  might  hold  their  meet- 
ings \  but  it  is  uncertain  whether  any  such  application 
was  ever  made.  In  the  mean  time,  the  reputation  of 
the  society  gradually  increased,  and  at  length  it  excited 
the  jealousy  of  James  I.  who  was  afraid  lest  it  should  pre* 
•ume  to  canvas  the  secret  transactions  of  his  government. 
He  accordingly  dissolved  it.  But  in  the  beginning  of 
the  last  centory,  the  Antiquarian  society  began  to  n* 


vive  \  and  a  number  of  gentlemen,  eminent  for  their  Socletiet 
affection  to  this  science,  had  weekly  meetings,  in  which  for  Promot- 
they  examined  the  antiquities  and  history  of  Great  Bri'^°^^<^.'^"^* 
tain  preceding  the  reign  of  James  I.  but  without  ex-  ***" 

eluding  any  other  remarkable  antiquities  that  might  be  '     ' 

offered  to  them.  From  this  time  the  society  grew  in 
importance  J  and  in  1750  they  unanimously  resolved  to 
petition  the  king  for  a  charter  of  incorporation.  This 
they  obtained  tlie  year  following,  by  the  influence  of 
the  celebrated  earl  of  Hardwicke,  then  lord  chancellor, 
and  Martin  Folkes,  Esq  \  who  was  then  their  president. . 
The  king  declared  himself  their  founder  and  patron,  and 
empowered  them  to  have  a  body  of  statutes,  and  a  com- 
mon seal,  and  to  hold  in  perpetuity  lands,  &c.  to  the 
yearly  value  of  loool. 

The  chief  object  of  the  inquiries  and  researches  of 
the  society  are  British  antiquities  and  history  ^  not, 
however,  wholly  excluding  those  of  other  countries.  It 
must  be  acknowledged,  that  the  study  of  antiquity  of- 
fers to  the  curious  and  inqubitive  a  large  field  for  re- 
search and  amusement.  .The  inquirer  in  this  branch 
fumislies  the  historian  with  his  best  materials,  while  he 
distinguishes  from  truth  the  fictions  of  a  bold  invention, 
and  ascertains  the  credibility  of  facts  \  and  to  the  philo- 
sopher he  presents  a  fruitful  source  of  ingenious  specu- 
lation, while  he  points  out  to  him  the  way  of  thinking, 
and  the  manners  of  men,*  under  all  the  varieties  of  as- 
pect in  which  they  have  appeared. 

An  antiquarian  ought  to  be  a  man  of  solid  judgment,  . 
possessed  of.learning  and  science,  that  be  may  not  be  an 
enthusiastic  admirer  of  every  thing  that  is  ancient  mere- 
ly because  it  is  ancient^  but  be  qualified  to  distinguish 
between  those  researches  which  are  valuable  and  impor- 
tant, and  those  which  are  trifling  and  useless.  It  is  from 
the  want  of  these  qualifications  that  some  men  have  con- 
tracted such  a  blind  passion  for  every  thing  that  is  an- 
cient, that  they  have  exposed  themselves  to  ridicule, 
and  their  study  to  contempt.  But  if  a  regard  to  utility 
were  always  to  regulate  the  pursuits  of  the  antiquarian,^ 
the  shafts  of  satire  would  no  longer  be  levelled  at  him  \ 
but  he  would  be  respected  as  the  man  who  labours  to  re- 
store or  to  preserve  such  ancient  productions  as  are  suited 
to  illuminate  religion,  philosophy,  and  history,  or  tp  im- 
prove the  arts  of  life. 

We  by  no  means  intend  to  apply  these  observations 
to  any  particular  society  of  antiquarians  \  but  we  throw 
them  out,  because  we  know  that  an  assiduous  study  of 
antiquity  is  apt,  like  the  ardent  pursuit  of  money,  to 
lose  sight  of  its  original  object,  and  to  degenerate  into  a  . 
passion  which  mistakes  the  mean  for  the  end,  and  con- 
siders possession  without  .a  regard  to  utility  as  enjoy-  - 
meat. 

An  association  similar  to-that  of  the  Antiquarian  So* 
ciety  of  London  was  founded  in  Edinburgh  in  1 780, 
and  received  the  royal  charter  in  1783.  A  volume  of 
the  Transactions  of  this  society  has  been  published  ^  but 
with  the  exception  of  two  or  three  memoirs,/  it  contains 
little  worthy  of  notice }  and  accordingly,  it  has  never 
attracted  the  attention  of  the  public. 

Brides  these  literary  aocieties  here  mentioned,  thera 
are  a  great  number  more  in  different  parts  of  Europe, 
some  of  which  are  noticed  under  the  article  Academt.^ 
Those  which  are  omitted  are  not  omitted  on  account 
of  any  idea  of  Ihetr  inferior  importance  y  but  either  be« 
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Societies  cause  we  have  bad  no  access  to  authentic  inforroation, 
for  Cncoa-  or  because  they  resemble  the  societies  already  described 
raring  and  g^  closely,  that  we  could  have  given  nothing  but  their 

A^'w^  names, 
nafactare*, 

£ce.      III.  Societies  for  Encouraging  and  Promoting 

Arts,  Manufactures,  &c. 

• 

I.  London  Society  for  the  Encouragement  of  Arts^ 
Manvfactures^  and  Commerce^  was  instituted  in  the  year 
'754  ^7  Lord  Folkstone,  Lord  Romney,  Dr  Stephen 
Hales,  and  a  few  private  gentlemen  ;  but  the  merit  of 
this  institution  chiefly  belonged  to  Mr  William  Shipley, 
an  ingenious  mechanic  \  who,  though  deriving  no  ad- 
vantages from  learning,  by  unwearied  personal  attend- 
ance found  means  to  engage  a  few  persons  of  rank  and 
fortune  to  meet  at  Peelers  coffeehouse  in  Fleet-street, 
and  to  adopt  a  plan  for  promoting  arts  and  manafao- 
tures. 

The  ofHce-bearers  of  this  society  are  a  president,  I2 
vice-presidents,  a  secretary,  and  register.  Their  pro- 
ceedings are  regulated  by  a  body  of  rules  and  orders 
established  by  the  whole  society,  and  printed  for  the  ase 
of  the  members.  All  questions  and  debates  are  determi- 
ned by  the  holding  up  of  hands,  or  by  ballot  if  required  \ 
and  no  matter  can  be  confirmed  without  the  assent  of  a 
majority  at  two  meetings.  They  invite  all  the  world 
to  propose  subjects  for  encouragement  \  and  whatever  is 
deemed  deserving  of  attention  is  referred  to  the  consi- 
deration of  a  committee,  which,  after  due  inquiry  and 
deliberation,  make  their  report  to  the  whole  society, 
irhere  it  is  approved,  rejected,  or  altered.  A  list  is 
printed  and  published  every  year  of  the  matters  for 
which  they  propose  to  give  premiums;  which  preminms 
are  either  sums  of  money,  and  those  sometimes  very 
considerable  ones  ;  or  the  society  *s  medal  In  gold  or  sil- 
ver, which  they  consider  as  the  greatest  honour  they 
can  bestow^'  All  possible  care  is  taken  to  prevent  par- 
tiality in  the  distribution  of  their  premiums,  by  desiring 
-the  claimants  names  to  be  concealed,  and  by  appoint- 
ing'committees  (who  when  they' find  occasion  call  to 
their  assistance  the  most  skilful  artists)  for  the  strict  ex- 
amination of  the  real  merit  of  all  matters  and  things 
brought  before  them,  in  consequence  of  their  pre- 
miums. 

The  chief  objects  of  the  attention  of  tfte  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, in  tbe-application  of  tlieir  revenues,  are  ingenuity 
in  the  several  branches  of  the  polite  and  liberal  arts, 
useful  discoveries  and  improvements  in  agriculture,  ma- 
nufactures, mecb^pics,  and  chemistry,  or  the  laying  open 
of  any  such  to  the  publio*;*and,  in  general,  all  such 
.  *  useful  inventions,  disco veries,^r  improvements  (though 
not  mentioned  in  the  book  of  premiums)  as  m^jr  appear 
to  have  a  tendency. to  the  advantage  of  trade  and  com- 
merce. .     . 

The  following  are  some  of  the  tnost  important  regula- 
tions of  this  society.  It  is  required  that  the  matters 
for  which  premiums  are  offered  be  delivered  in  without 
names,  or  any  intimation  to  whom  they  belong ;  that 
each  particular  thing  be  marked  in  what  manner  each 
claimant  thinks  fit,  such  claimant  sending  with  it  a  pa- 
mper sealed  up,  having  ^n  the  outside  a  corresponding 
mark,  and  on  the  inside  the  claimant's  name  and  ad- 
>dress ;  and  all  candidates  are  to  take  notice,  that  no 


&& 


claim  for  a  premium  will  be  attended  to,  anl^ss  tbe  con-  Soetetle 
ditions  of  tbe  advertisement  are  folly  complied  with,  for  £k«i 
No  papers  shall  be  opened  but  such  as  abaJl  gmin  pre-  ■Sioff  u 
miums,  unless  where  it  appears  to  the  society  absolutely  ''*^"*J^ 
necessary  for  the  determination  of  the  claim :  all  the  ^^  ** 
rest  shall  be  returned  unopened,  with  tbe  matters  to 
which  they  belong,  if  inquired  after  by  the  marks  with-  ^ 
in  two  years  ;  after  which  time,  if  not  demanded,  they 
shall  be  publicly  burnt  unopened  at  some  meeting  of  the 
society.  All  the  premiums  of  this  society  are  designed 
for  that  part  of  Great  Britain  called  England,  tbe  do- 
minion of  Wales,  and  the  town  of  Berwick  upoa 
Tweed,  unless  expressly  mentioned  to  the  contrary. 
No  person  shall  receive  any  premium,  boonty,  or  encou- 
ragement, from  tbe  society  for  any  matter  for  which  be 
has  obtained  or  proposes  to  obtain  a  patent.  No  mem- 
ber of  this  society  shall  be  a  candidate  for  or  intitled  Id 
receive  any  premium,  bounty,  or  reward  whatever,  ex- 
cept the  honorary  medal  of  tbe  society. 

The  respectability  of  the  members  who  compose  it 
may  be  seen  by  perusing  the  list  which  generally  accom- 
panies their  Transactions.  In  the  last  volume  (vol.  xii.) 
it  occupies  no  less  than  43  pages.  Some  idea  may  be 
formed  of  the  wealth  of  this  society,  by  observing  tbaC 
the  list  of  their  premiums  fills  96  pages,  and  amounts  te 
250  in  number.  These  consist  of  gold  medaU  worth 
from  30  to  50,  and  in  a  few  instances  to  100  guineas ; 
and  silver  medals  valued  at  10  guineas. 

This  society  is  one  of  the  most  important  in  Great 
Britain.  Much  money  has  been  expended  by  it^  and 
many  are  the  valuable  effects  of  which  it  has  been  pro* 
ductive.  Among  these  we  reckon  not  only  the  disco- 
veries which  it  has  excited,  but  the  institution  of  other 
societies  on  the  same  principles  to  which  it  has  given 
birth  \  and  we  do  not  hesitate  to  conclude,  that  future 
ages  will  consider  the  founding  of  this  society  as  one  of 
the  most  remarkable  epochs  in  the  history  of  the  arts. 
We  contemplate  with  pleasure  the  beneficial  efFecCa 
which  must  result  to  this  nation  and  to  mankind  by  tbt 
diffusion  of  such  institutions  \  and  rejoice  in  the  hope 
that  the  active  minds  of  tbe  people  of  Great  Britain^ 
,  instead  of  being  employed  as  formerly  in  controversies 
about  religion,  which  engender  strife,  or  in  discussions  ^ 
concerning  the  theory  of  politics,  which  lead  to  tbe 
al<)p6on  of  schemes  inconsistent  with  the  nature  and 
condition  of  man,  will  soon  be  more  generally  united 
into  associations  for  promoting  useful  knowledge  and 
solid  improvement,  and  for  alleviating  the  distresses  of 
their  felloyr  creatures. 

I .  Society  in$tituted  at  Bath  for  the  Encouragement 
of  Agriculture^  Arts,  Manufactures^  and  Commercf,  It 
•was  founded  in  the  year  1777  by  several  gentlemen  wb6 
met  at  the  city  of  Bath.  This  scheme  met  with  a  veiy  • 
favourable  reception  both  from  the  wealthy  and  learBea. 
The  wealthy  subscribed  very  liberally,  and  ihe  learned 
communicated' many  important  papers;  Dn  applicstien 
to  the  London  and  provincial  societies  Instituted  for  the 
like  purposes,  they  ver}*  politely  offered  their  assistance. 
Seven*  volumes  of  their  Transactions  have  already  been 
publishedf  containing  very  valuable  experiments  and  ob- 
servations, particularly  respecting  agriculture,  which  welt 
devServe  the  attention  of  all  farmens  in  the^kingdonk 
We  have  consulted  them  with  much  satisfaction  on  se» 
veral  occasions,  and  have  frequently  referred  to  them  in  . 
the  course  of  this  work  j  and  tljerefore,  with  pleaanrei 
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sties  embrace  the  present  opportunity  of  repeating  our  obli- 
acou-  gallons.     We  owe  the  same  acknowledgments  to  the 
<  ^^^  Society  for  the  Improvement  of  Arts,  &c.  of  London. 
Mt?  '  3*  ^^-^^^y  fof*  ^^f*^ing  Mines f  an  association  lately 
Lures,  formed  on  the  continent  of  Europe.     This  institution 
r.       arose  from  the  accidental  meeting  of  several  mineral o- 
'^■^  gists  at  Skleno  near  Schemnitz  in  Hungary,  who  were 
collected  in  order  to  examine  a  new  method  of  amalga- 
mation.    Struck  with  the  shackles  imposed  on  minera- 
.logy  by  monopolizers  of  new  and  useful  processes,  they 
thought  no  method  so  effectual  to  break  them,  as  form- 
ing a  society,  whose  commonjabours  should  be  directed 
to  fix  mining  on  its  surest  principles^  and  whose  memoirs, 
spread  all  over  Europe,  might  offer  to  every  adventurer 
the  result  of  the  researches,  of  which  they  are  the  ob- 
ject.    By  these  means  they  supposed,  that  there  would 
be  a  mass  of  information  collected  j  the  interests  of  in- 
dividuals would  be  lost  in  the  general  interest;  and  the 
one  would  materially  assist  the  other.     Imposture  and 
quackery  would,  by  the  same  means,  be  banished  from 
a  science,  which  must  be  improved  by  philosop!     and 
experience;  and  the  society,  they  supposed,  would  find, 
in  the  confidence  which  they  inspired,  the  reward  and 
tfie  encouragement  of  their  labours.    They  design,  that 
the   memoirs  which  they  publish  shall    be   short   and 
clear ;  truth  must  be  their  basis,  and  every  idle  discus- 
sion, every  foreign  digression,  must  be  banished  ;  poli- 
tics and  finance  must  be  avoided,  though  the  disserta- 
tions may  seem  to  lead  towards  them  y  and  they  oblige 
themselves  tu  oppose  the  affectation  of  brilliancies,  and 
the  ostentation  of  empty  speculation,  when  compared 
with  plain,  simple,  and  useful  facts. 

The  object  of  the  society  is  physical  geography ;  mi- 
neralogy founded  on  chemistry ;  the  management  of  ore 
in  the  different  operations  which  it  undergoes  ;  subter- 
raneous geometry ;  the  history  of  mining;  founderies,-. 
and  the  processes  for  the  extraction  of  metals  from  the 
ores,  either  by  fusion  or  amalgamation,  in  every  instance 
applied  to  practice.  The  end  of  this  institution  is  to. 
collect,  in  the  must  extensive  sense,  every  thing  that  can 
assist  the  operations  of  the  miner,  and  to  communicate' 
it  to  the  different  members,  that  they  may  employ  it 
for  the  public  good,  in  their  respective  countries.  Each 
member  must  consider  himself  as  bound  to  send  to  the 
society  every  thing  which  will  contribute  to  the  end  of 
its  institution;  to  point  out,  with  precision,  the  several 
facts  and  observations  ;  to  communicate  every  experi- 
ment which  occurs,  even  the  unsuccessful  ones,  if  the 
relation  may  seem  to  be  advantageous  to  the  public  $ 
to  communicate  to  the  society  their  examination  of 
schemes,  and  their  opinions  on  questions  proposed  by 
it ;  and  to  pay  annually  two  ducats  (about  i8s.  6d.)  to 
the  direction  every  Easter.  The  society  on  -the  other 
band,  is^  houndf  to  publish  every  novelty  that  shall  be 
communicated  to  it ;  to  communicate  to  each  member^ 
at  the  member's  expence,  the  memoirs,  designs,  models, 
productions,  and  ev^  thing  connected  with  the  insti- 
tution ;  to  answer  all  the  necessary  demands  made,  re- 
lating in  any  respect  to  mining;  and  to  give  ita  opinion 
on  every  plan  or  project  communicated  through  the  me- 
dium of  an  honorary  member. 

The  great  centre  of  all  intelligence  is  to  be  at  Zleller- 
field  in  Hartz,  Brunswick ;  but  the  society  is  not  fixed 
to  any  one  spot ;  for  every  particular  state  some  practi- 
cal mineralogist  is  nominated  as  director*  Among  these 


are  the  names  of  Baron  Bom,  M.  Pallas,  M.  Charpen«-  Sociciiet 
tier,  M.  Prebra,  and  M.  Henkel.  Their  office  is  to  forKncou- 
propose  the  members;  to  take  care  that  the  views  of  the  ^°*^|*°* 
society  are  pursued  in  the  different  countries  where  they  ^^^  ^^ 
reside  ;  to  answer  the  requests  of  the  members  of  their  nuGeustarti, 
country  who  are  qualified  to  make  them^  in  case  of  the  &c. 
death  of  a  director,  to  choose  another;  and  the  majority  ^^-^— 
is  to  determine  where  the  archives  and  the  strong  box 
is  to  be  placed. 

All  the  eminent  mineralogists  in  Europe  are  mem- 
bers of  this  society.  It  is  erected  on  so  liberal  and  so 
extensive  a  plan,  that  we  entertain  the  highest  hopes  of 
its  success  ;  and  have  only  to  add,  that  we  wish  much 
to  see  the  study  of  several  other  sciences  pursued  in  tha. 
same  manner. 

4.  TAe  Society  for  the  Improvement  of  Naval  Architect 
ture^  was  founded  in  I79i<  The  object  of  it  is  to  en- 
courage every  useful  invention  and  discovery  relating  Iq 
naval  architecture  as  far  as  shall  be  in  their  power,  both 
by  honorary  and  pecuniary  rewards.  They  have  in  view 
particularly  to  improve  the  theories  of  floating  bodies 
and  of  the  resistance  of  fluids  ;  to  procure  draughts  and 
models  of  different  vessels,  together  with  calculations  of 
their  capacity,  centre  of  gravity,  tonnage,  &c. ;  to 
make  observations  and  experiments  themselves,  and  to 
point  out  such  observations  and  experiments  as  appear 
best  calculated  to  further  their  designs,  and  most  deserv- 
ing those  premiums  which  the  society  can  bestow.  But 
though  the  improvement  of  naval  architecture  in  all  its 
branches  be  certainly  the  principal  object  of  this  institu- 
tion, yet  the  society  do  not  by  any  means  intend  to  con- 
fine themselves  merely  to  the  form  and  structure  of  ves- 
sels. Every  subordinate  and  collateral  pursuit  will  claim 
a  share  of  the  attention  of  the  society  in  proportion  to  its 
merits ;  and  whatever  may  have  any  tendency  to  render 
navigation  more  safe,  salutary,  and  even  pleasant,  will 
not  be  neglected. 

This  institntion  owes  its  existence  to  the  patriotic  dis- 
position and  extraordinary  attention  of  Mr  Sewel  apri-^ 
vate  citizen  of  London,  who  (though  engaged  in  a  line 
of  business  totally  opposite  to  all  concerns  of  this  kind): 
has  been  led,  by  mere  accident,  to  take  such  ocular  no- 
tice of,  and  make  such  observations  on,  the  actual  state 
of  naval  architecture  in  this  country,  as  naturally  occur- 
red to  a  man  of  plain  understanding,  zealous  for  the  ho- 
nour and  interest  of  his  ci  antry,  and  willing  to  bestow  a 
portion  of  that  time  for  the  public  good,  which  men  hi. 
a  different  description  would  rather  have  devoted  to  their 
own  private  advantage.  His  attention  was  the  more 
seriously  excited  by  finding  that  it  was  the  opinion  of 
some  private  ship-builders,  who,  in  a  debate  on  the  fail- 
ure of  one  of  our  naval  engagements,  pronounced,  that 
such  ^  would  ever  be  the  case  while  that  business  (the 
construction  of  our Jihips  of  war)  was  not  studied  as  a 
science,  but  carried  01^  merely  by  precedent;  that  there 
bad  not  been  one  improvement  in  our  navy  that  did  not 
originate  with  the*  French,  who  had  naval  schools  and 
seminaries  for  the  study  of  it ;  and  that  our  ships  were 
not  a  match  for  those  of  that  nation  either  singly  or  ia 
a  fleet,"  &c.  &c. 

In  a  short  time  the  society  were  etuibled  to  offer  very 
considerable  premiums  for  particular  improvements  in 
the  construction  of  our  shipping,  &c.  &c.  and  also  ta 
encourage  our  philosophers,  mathematicians,  and  me« 
ehanics^  to  make  satisfactory  ezperimentSy  tending  to  as* 
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Soctetiet  Certain  the  laws  of  resistance  ofwaAer  to  solids  of  diflfer* 
for  £bcou-  ent  fbnnSy  in  all  varieties  of  cirQumstance.     Cki  tfais 
^t^^  ^^  head  the  reward  is  not  less  than  one  hundred  pounds 
Arti,  AfJ*  ^'  ^  SO^^  medal.     Other  premiams  of  50*  30,  atid  ao 
nnfactufet,  guineas,  according  to  the  importance  or  difficulty  of  the 
&^c. ,     particular  subject  or  point  of  investigation^  are  likewise 
offered,  for  different  discoveries,  inventions,  or  improve- 
ments.    The  terms  of  admission  into  the  society  are  a 
"Subscription  of  two  guineas  annually,  or  twenty  guineas 
for  life. 

5.  Society  of  Artists  of  Great  Britain^  which  consists 
of  directors  and  fellows,  was  incorporated  by  charter  in 
1765,  and  empowered  to  purchase  and  hold  lands,  not 
exceeding  loool.  a*year.  The  directors  of  this  society, 
annually  elected,  are  to  consist  of  24  persons,  including 
the  president,  vice-president,  treasurer,  and  secretary  \ 
and  it  is  required  that  they  be  either  painters,  sculptors, 
architects,  or  engravers  by  profession. 

6.  British  Society  Jor  extending  the  Fisheries  andlm" 
proving  the  Sea- Coasts  of  this  Kingdom^  was  instituted 
in  1786.  The  end  and  design  of  this  society  will  best 
appear  from  their  charter,  of  which  we  present  an  ab* 
stract. 

The  preamble  states,  *'  the  gne&t  want  of  improve* 
ment  in  fisheries^,  agriculture,  and  manufactures,  in  the 
Highlands  and  Islands  of  North  Britain  \  the  prevalence 
of  emigration  from  the  want  of  employment  in  those 
parts  ;  the  prospect  ef  a  new  nurserv  of  seamen,  by  the 
establishment  of  fishing  towns  -and  villages  in  that  quar- 
ter. The  act  therefore  declares,  that  the  persons  there- 
in named,  and  every  other  person  or  persons  who  shall 
thereafter  become  proprietors  of  the  joint  stock  men* 
tinned  therein,  shall  be  a  distinct  and  separate  body  po« 
litic  and  corporate,  by  the  name  of  The  British  Society 
for  Extending  the  Fisheries  and  Improving  the  Sea-coasts 
of  this  Kingdom :  That  the  said  society  may  raise  a  ca- 
pital joint  stock  not  exceeding  1 50,000!.  to  be  applied 
to  purchasing  orotberwise  acquiring  lands  and  tenements 
in  perpetuity,  for  the  building  thereon,  and  on  no  other 
land  whatever,  free  towns,  villsges,  and  fishing  stations: 
That  the  joint  stock  shall  be  divided  into  shares  of  50K 
each  :  That  no  one  person  shall  in  bis  or  her  name  pos- 
sess more  than  ten  shares,  or  500I. :  That  the  society 
shall  not  borrow  any  sum  or  sums  of  money  whatsoever  : 
That  the  sums  to  be  advanced  for  this  undertaking,  and 
the  profits  arising  therefrom,  shall  be  divided  proportion* 
ally  to  the  sum  subscribed  j  and  that  no  person  shall  be 
liable  for  a  larger  sum  than  he  or  she  shall  have  respect 
tively  subscribed  ^  That  one  or  two  shares  shall  entitle 
to  one  vote,  and  no  more,  in  person  or  by  proxy,  at  all 
meetings  of  proprietors  \  three  or  four  shares  to  two 
votes }  five,  six,  or  seven  shares,  to  three  votes ;  eight 
or  nine  shares  to  four  votes  j  and  ten  shares  to  five  votes 
and  no  more :  That  more  persons  than  one  inclining  to 
hold  in  their  joint  names  one  or  more  shares  shall  be  in- 
titled  to  vote,  by  one  of  such  persons,  according  to  the 
priority  of  their  names,  or  by  proxy  :  That  bodies  cor* 
porate  shall  vote  by  proxy  under  their  seal :  That  all 
persons  holding  proxies  shall  be  proprietors,  and  that  no 
one  person  shall  hold  more  than  five  voles  by  proxy : 
That  the  affairs  <^  the  society  shall  be  managed  by  a 
governor,  deputy  governor,  and  13  other  directors,  to- 
be  elected  annually  on  the  25th  of  March,  from  among 
the  proprietors  of  the  society,  holding  at  least  one  full 
share,  by  signed  lists  of  their  names  to  be  transmitted  by 

2 


6    ]  S    O    C 

the  proprietors  to  the  secretary  of  the  society  :  Thai  five 
proprietors,  not  being  governor,  director,  or  other  oiS- 
cer,  shall  be  in  like  manner  annually  elected  to  audit 
the  accounts  of  the  society  :  That  there  shall  be  one  ge- 
neral meeting  of  the  proprietors  annually  on  the  25tb  of 
March :  That  occasionid  general  meetings  shall  be  call- 
ed on  the  requert  of  nine  or  more  proprietors :  That  the 
general  meetings  of  the  proprietors  shall  make  all  hj^ 
laws  and  constitutions  for  the  government  of  the  society, 
and  for  the  good  and  orderly  carrying  on  of  the  business 
of  the  same :  That  no  transfer  shall  be  made  of  the  stock 
of  the  soqiety  for  three  years  from  the  lOth  of  August 
1 786  :  That  the  cash  of  the  society  shall  be  lodged  io 
the  bank  of  England,  bank  of  Scotland,  or  the  royal 
bank  of  Scotland  :  That  no  director,  proprietor,  agent, 
or  officer  of  the  society,  shall  retain  any. sum  or  sums  of 
money  in  his  hands  beyond  the  space  of  30  day*  on  any 
account  whatsoever :  That  all  payments  by  the  society 
shall  be  made  by  drafts  on  the  said  blanks,  under  this 
hiUids  of  the  governor  or  deputy-governor,  countersign- 
ed by  the  secretary  or  his  deputy,  and  two  or  more  di- 
rectors: And  that  the  books  in  which  the  accounts  of 
the  society  shall  be  kept  shall  be  open  to  all  the  pro- 
prietors.*' 

The  inslitotion  of  this  public-spirited  society  was  in 
a  great  measure  owing  to  the  exertions  of  the  patriotic 
John  Knox  j  who  in  the  course  of  23  years  traversed 
and  explored  the  Highlands  of  Scotland  not  fewer  than 
16  times,  and  expended  several  thousand  pounds  of  his 
own  fortune  in  pursuing  his  patriotic  designs. 

7.  British  Wool  Society.  See  British  Wool  Soc^ty^ 

Society  Isles^  a  clu&ter  of  Isles,  so  named  by  Captain 
Cook  in  1769*  They  are  situated  between  the  latitudes 
of  16.  10.  and  1 6.  55.  south,  and  between  the  longi- 
tudes of  150.  57.  and  152*  west.  They  are  eight  la 
number  ^  namely,  Otabeitf;,  Huaheine,  Ulietea,  Otaha, 
Bolabola,  Maurua,  Toobouai,  and  Tabooyamanoo  or 
Saunders^:*  island.  The  soil,  productions,  people,  their 
language,  religion,  customs,  and  manners,  are  so  nearly 
the  same  as  at  Otaheite,  that  little  need  be  added  hers 
on  that  subject.  Nature  has  been  equally  bountifnl  in 
uncultivated  plehty,  and  the  inhabitants  are  as  luxurious 
and  as  indolent.  A  plain  tain  branch  is  the  emblem  of 
peace,  and  exchanging  names  the  greatest  token  of 
friendship.  Their  dances  are  more  elegant,  their  dra- 
matic entertainments  have  something  of  plot  and  con- 
sistency, and  they  exhibit  temporary  occuiTcnces  as  the 
objects  of  praise  or  satire  ^  so  that  the  origin  of  ancient 
comedy  may  be  already  discerned  among  them.  The 
people  of  Huaheine  are  m  general  stouter  and  fairer  than 
those  of  Otaheite,  and  this  island  is  remarkable  for  its 
populousness  and  fertility.  Those  of  Ulietea,  on  the 
contrary, are  smaller  and  blacker,  and  much  less  orderiy. 
Captain  Cook  pot  on  shore  a  Cape  ewe  at  Bolabola, 
where  a  ram  bad  been  left  by  the  Spaniards  ;  and  also 
an  English  boar  and  sow,  with  two  goats,  at  UllifCea. 
If  the  valuable  animals  which  have  been  transported 
tbrtber  from  Europe  should  be  suffered  to  niuliiply,  no 
part  of  tlie  world  will  equal  these  islands  in  variety  and 
abundance  of  refreshments  for  future  navigators. 

SOCINIANS,  in  church  history,  a  seet  of  Christian 
heretics,  so  called  from  their  founder  Faustus  Socinus 
(see  SociNus).  They  maintain,  *'  That  Jesus  Christ 
was  a  mere  man,  who  had  no  existence  before  be  waa 
conceived  by  the  Virgin  Mary  ^  that  the  Holy  Ghost  ie 
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ciiuaat,  DO  distinct  person,  bat  that  the  Father  is  tral  j  and  pro- 
octniu.  per\j  God.  Thej  own,  that  the  name  of  God  is  given 
in  the  Holy  Scriptures  to  Jesas  Christ ;  but  contend, 
that  it  is  only  a  deputed  title,  whicb,  however,  invests 
him  with  an  absolute  sovereignty  over  all  created  beings, 
and  renders  him  an  object  of  worship  to  men  and  angels. 
They  deny  the  doctrines  of  satisfaction  and  imputed 
Fighteouiness ;  and  say  that  Christ  only  preached  the 
truth  to  mankind,  set  before  thorn  in  himself  an  example 
of  heroic  virtue,  and  sealed  his  doctrines  with  his  blood. 
Original  sin  and  absolute  predestination  they  esteem  scho- 
lastic chimeras.  They  likewise  maintain  the  sleep  of  the 
aoul,  which  they  say  becomes  insensible  at  death,  and  is 
raised  again  with  the  body  at  the  resurrection,  when  the 
good  shall  be  establislied  in  the  possession  of  eternal  fe- 
licity, while  the  wicked  shall  be  consigned  to  a  fire  that 
will  not  torment  them  eternally,  but  for  a  certain  dura- 
tion in  proportion  to  their  demerits.'' 

This  sect  has  long  been  indignant  at  being  styled  So- 
einiansm  They  disclaim  every  human  leader ;  and  pro- 
fesHing  to  be  guided  solely  by  tlie  word  of  God  and  the 
deductions  of  reason,  they  call  themselves  Unitarians^ 
and  affect  to  consider  all  other  Christians,  even  their 
fHends  the  Arians,  as  PoiytAeists,  Modem  Unitaria- 
nism,  as  taught  by  Dr  Priestley,  is,  however,  a  very 
different  thing  from  Socinianism,  as  we  find  it  in  the 
Racovian  catechism  and  other  standard  works  of  the 
sect.  This  far-famed  philosopher  has  discovered,  what 
escaped  the  sagacity  of  all  the  Jratres  poioni^  that  Jesus 
Christ  was  tlie  son  of  Joseph  as  well  as  Mary ;  that  the 
evangelists  mistook  the  meaning  of  Isaiah's  prophecy, 
that  *'  a  virgin  shall  conceive  and  bear  a  son }"  that 
the  applying  of  this  prophecy  to  the  birth  of  our  Savi- 
our, led  them  to  conclude  that  his  conception  was  mira- 
culous 'y  and  that  we  are  not  to  wonder  at  this  mistake, 
as  the  apostles  were  not  always  inspired,  and  were  in  ge- 
neral inconclusive  reasoners.  The  modesty  of  the  wri- 
ter in  claiming  the  merit  of  such  discoveries  will  appear 
in  its  proper  colours  to  all  our  readers :  the  troth  of  his 
doctrine  shall  be  considered  in  another  place.  See  The- 
ology. 


at  Sienna.     He  died  at  Zurich  in  is6l*    Those  who    Soemin 
were  of  sentiments  opposite  to  his,  and  were  person*        y 
ally  acquainted  with  him,  confess  that  his  outward  be-  ^  Socoteni. 
haviour  was  blameless.     He  wrote  a  paraphrase  on  the 
first  chapter  of  St  John  j  and  other  works  are  ascribed 
to  him. 

SociKUS,  Fttusiui^  nephew  of  the  preceding,  and  prin- 
cipal founder  of  the  Socinian  sect,  was  bom  at  Sienna 
in  1539.     The  letters  which  hie  uncle  Laelius  wrote  to 
his  relations,  and  which  infused  into  them  many  seeds 
of  heresy,  made  an  impression  upon  him  ;  so  that,  know- 
ing himself  not  innocent,  he  fled  as  well  as  the  lest  when 
the  inquisition  began  to  persecute  that  family.    He  was 
at  Lyons  when  he  heard  of  his  uncle's  death,  and  de- 
parted immediately  to  take  possession  of  his  writings. 
He  retumed  to  Tuscany  ;  and  made  himself  s»o  agree- 
able to  the  grand  duke,  that  the  charms  which  he  found 
in  that  court,  and  the  honourable  posts  lie  filled  there, 
hindered  him  for  twelve  years  from  remembering  that 
he  had  been  considered  as  the  person  who  was  to  pnt  the 
last  hand  to  the  system  ofsamosatenian  divinity,  of  which 
bis  nncle  Laelius  had  made  a  rough  draught.     At  last 
he  went  into  Germany  in  1574,  and  paid  no  regard  to 
the  grand  duke's  advices  to  return.   He  staid  three  years 
at  Basil,  and  studied  divinity  there,  and  having  adopted 
a  set  of  principles  very  different  from  the  system  of 
Protestants,  he  resolved  to  maiutainand  propagate  them ; 
for  which  purpose  he  wrote  a  treatise  De  lesu  Ckristo 
Shrvatorek     In  1 579  Socinns  retired  into  Poland,  and 
desired  to  be  admitted  into  the  communion  of  the  Uni- 
tarians ;  but  as  be  differed  from  them  in  some  points, 
on  which  he  refused  to  be  silent,  he  met  with  a  repulse. 
However,  he  did  not  cease  to  write  in  defence  of  their 
churches  against  those  who  attacked  them.     At  length 
bis  book  against  James  Paleologus  furnished  his  enemies 
with  a  pretence  to  exasperate  the  king  of  Poland  against 
him ;  but  though  the  mere  reading  of  it  was  sufficient 
to  refute  his  accasert,  Socinus  thought  proper  to  leave 
Cracow,  after  having  resided  there  four  years.   He  then 
lived  under  the  protection  of  several  Polish  lords,  and 
married  a  lady  of  a  good  family  ;  but  her  death,  which 


SQCINUS,  Lalius,  the  first  author  of  the  sect  of  ^  happened  in  1587,  so  deeply  afflicted  him  as  to  injure 


the  Socinians,  was  bom  at  Sienna  in  Tuscany  in  1525. 
Being  designed  by  his  father  for  the  law,  he  began  very 
^arly  to  search  for  the  foundation  of  that  science  in  the 
Word  of  God  ;  and  by  that  study  discovered  that  the 
Semish  religion  taught  many  things  contrary  to  revela- 
tion ;  when,  being  desirons  of  penetrating  farther  into 
the  trae  sense  of  the  ^scriptures,  he  studied  Greek,  He- 
brew, and  even  Arabic.     In  1 547  he  left  Italy,  to  go 
and  converse  with  the  Protestants ;  and  spent  four  years 
in  travelling  through  Franoe,  England,  the  Netherlands, 
Germany,  and  Poland,  and  at  length  settled  at  Zurich. 
He  by  this  means  became  acquainted  with  the  most 
learned  men  of  his  time,  who  testified  by  their  letters 
the  esteem  they  had  for  him  :  but  as  he  discovered  to 
them  his  doubts,  he  was  greatly  suspected  of  heresy.  He, 
however,  conducted  himself  with  such  address,  that  he 
lived  among  the  capital  enemies  of  his  opinions,  without 
receiving  the  least  injury.   He  met  with  some  disciples, 
^ho  beard  his  instractions  with  respect  \  these  were  Ita- 
lians who  left  their  native  country  on  account  of  religion, 
and  wandered  about  in  Germany  and  Poland.       He 
communicated  likewise  his  sentiments  to  his  relations  by 
his  writings,  which  he  caused  to  be  conveyed  to  them 
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his  health  \  and  to  complete  his  sorrow,  he  was  deprived 
of  his  patrimony  by  the  death  of  Fl*ancis  de  Medicis 
great  duke  of  Florence.  The  consolation  he  found  in 
seeing  his  sentiments  at  last  approved  by  several  mini- 
aters,  was  greatly  interrapted  in  1598;  for  he  met  with 
a  thousand  insults  at  Cracow,  and  was  with  great  diffi- 
culty saved  from  the  hands  of  the  rabble.  His  house  was 
plundered,  and  he  lost  his  goods  \  but  this  loss  was  not 
so  uneasy  to  him  as  that  of  some  manuscripts,"which  he 
extremely  regretted.  To  deliver  himself  from  such 
dangers,  he  retired  to  a  village  about  nine  miles  distant 
from  Cracow,  where  he  spent  the  remainder  of  his  days 
at  the  honse  of  Abraham  Blonski,  a  Polish  gentleman, 
and  died  there  in  16^4.  All  Faustos  Socinus's  works 
are  contained  in  the  two  first  volumes  of  the  Bibliotheca 
Fratrum  Pohnorum. 

SOCMANS,  SoKEMANS,  wSocfnen  (Socmanni)^  are 
audi  tenants  as  hold  their  lands  and  tenemmts  by  so- 
cage tenure.    See  Socage. 

SOCOTORA,  an  island  lying  between  Asia  and 
Arabia  Felix  \  about  50  miles  in  length,  and  22  in 
breadth.  It  is  particularly  noted  for  its  fine  aloes,  known 
by  the  name  •f  Soc^trinejtLOts.    The  religion  of  the 
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^orolora,  natires  is  a  mUtare  of  Mahometan  ism  ami  Pagani«m  ^ 
SotTjU;?.    hut  ther  are  civil  to  strangem  who  call  iherc  iti  their 
pasHngc  to  the  l*last  indies.     It  abounds  in  fruit  and 
cf^ttk  ;  and  they  have  a  king  of  their  own,  vtho  h  de- 
pendent on  Arabia. 

SOCRATES,  the  greatest  of  the  ancient  philoso- 
phers, was  born  at  Alopece,  a  village  near  Athens,  in 
the  fourth  year  of  the  77th  olympiad.  His  parents 
ivere  of  low  rank ;  his  fAtlicr  Sophroniscns  being  a  sta- 
tiiary,  Hnd  his  mother  Pbacnareta  a  midwife.  Sophro- 
niscii:)  brought  up  his  son,  contrary  to  his  inclination, 
in  Ills  own  manual  employment }  in  which  Socrates, 
though  his  mi  ad  was  continually  aspiring  after  higher 
objects,  was  not  onsuccessful,  for  whilst  he  was  a  young 
man,  he  is  said  to  have  formed  statues  of  the  hahitecl 
Graces,  which  were  allowed  a  place  in  the  citadel  of 
Athens.  Upon  the  death  of  his  father  he  was  left  in 
such  straitened  circumstances  as  laid  him  under  the  ne- 
Cf'^HJiy  of  exerciMUg  that  art  to  procure  the  means  of  sub- 
sistence, though  he  devoted,  at  the  same  time,  all  the  lei- 
sure which  he  could  command  to  the  stud?  of  philoso- 
p!iy.  His  distress,  however,  was  soon  relieved  by  Crito, 
a  uealthv  Athenian  ^  who,  remarking  his  strong  pro- 
j>cn!>ity  to  study,  and  admiring  his  ingenuous  disposition 
and  diittingtiiNhed  abilities,  generously  took  him  under 
his  patronage,  and  intrnsted  him  with  the  instruction  of 
his  children.  The  opportunities  which  Socrates  by  this 
means  enjoyed  of  attending  the  public  lectures  of  the 
most  eminent  philosophers,  to  far  increased  his  thirst 
after  wisdom,  that  he  determined  to  relinqoi&b  his  oc- 
cupation, and  every  prospect  of  emolument  which  that^ 
might  afford,  in  order  to  devote  himself  entirely  to  his' 
favourite  pursuits.  Under  Anaxagoras  and  ArcheUns 
he  prosecuted  the  study  of  niture  in  the  usual  manner 
of  the  philosophers  of  the  age,  and  became  well  ac- 
quainted with  their  doctrines.  Prodicus  the  sophist 
was  his  preceptor  in  eloquence,  Evenus  in  poetry,  The- 
odorus  in  geometry,  and  Damo  in  music.  Aspasia,  a 
woman  no  less  celebrated  for  her  intellectual  than  her 
personal  accomplishments,  whose  hovse  was  frequented 
by  the  most  celebrated  characters,  had  also  some  share 
in  the  education  of  Socrates.  Under  such  preceptors 
it  cannot  reasonably  be  doubted  but  that  be  became 
nuiHter  of  every  kind  of  learning  which  the  age  in  which 
he  lived  coald  afford  j  and  being  blessed  with  \ery  «n- 
c^mmon  talents  by  nature,  he  appeared  in  Athens,  un- 
der the  respectable  characters  of  a  good  citizen  imd  a 
true  philosopher.  Being  called  upon  by  his  country  to 
take  arms  in  the  long  and  severe  struggle  between 
Athens  and  Sparta,  he  signalizied  himself  at  the  siege  of 
Potidsea,  lioth  by  his  valour  and  by  the  hardiness  with 
which  he  endured  fatigue.  During  the  severky  of  a 
Thracian  winter,  whilst  others  were  clad  in  furs,  he 
wore  only  his  usual  clothing,  and  walked  barefoot  up- 
on the  ice.  In  a;i  engagement  in  which  he  saw  Alci- 
BIADES  failing  down  wounded,  be  advanced  to  defend 
him,  and  saved  boih  him  and  his  arms :  and  though  the 
prize  of  valour  was  on  this  occasion  unquestionably  due 
to  Socrates,  he  generously  gave  his  vote  that  it  might 
be  bestowed  upon.  Alcibiades,  to  encourage  his  rising 
merit.  He  served  in  other  campaigns  with  distinguish- 
ed bravery,  and  had  the  happiness  on  one  occasio'.  to 
^ve  the  life  of  Xenophon,  by  bearing  him,  when  co- 
lored with  wounds,  out  of  the  reach  of  the  enemy. 
I^icas  Do^  till  Sqcratea  was  upwards  of  60  years  of 
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age  that  he  undertook  to  serve  bis  country  in  Any  civil  SomiM. 
oflicc,  when  be  was  chosen  to  represent  bis  onrn  di^tricl, 
in  the  senate  of  five  hundred.  In  this  office,  though  lie 
at  Brst  exposed  himself  to  Mime  <legree  of  ridicule  from 
the  want  of  experience  in  the  forms  of  business,  he  soon 
Convinced  his  colleagues  that  he  was  superior  to  them 
all  in  wi-»doni  and  integrity.  Whilst  tlu-y,  intimidated 
by  the  clamours  of  the  populace,  passed  an  unjust  sen- 
tence of  condemnation  upon  the  commanders,  who, 
after  the  engagement  at  tlie  Arginnsian  islands,  had 
been  prevented  by  a  storm  from  paying  funeral  honours 
to  the  dead,  Socrates  stood  forth  sin^^ly  in  their  defence, 
and  to  the  last  refused  to  give  his  suffrage  against  tbero, 
declaring  that  no  force  should  compel  him  to  act  con- 
trary to  justice  and  the  laws.  Under  the  subsequent 
tyranny  he  never  ceased  to  condemn  the  oppressive  and 
cruel  proceedings  of  the  thirty  tyrants ;  and  when  bis 
boldness  provoked  their  resentment,  so  that  his  life  wns 
in  hazard,  fearing  neither  treachery  nor  violence,  he 
still  continued  to  sup|K)rt  with  undaunted  firmness  the. 
rights  of  his  fellow  citizens. 

Hanging  given  these  proofs  of  public  viitue  both  ii:  a 
military  and  civil  capacity,  he  wished  to  do  still  more 
for  his  coimtry.  Observing  with  regret  how  mnch  the 
opinions  of  the  Athenian  youth  were  misled,  and  tbeir 
principles  and  taste  corrupted  by  philosopher  who  spent 
all  their  time  in  reiined  s|>ecnlations  upon  nature  and 
the  origin  of  things,  and  by  sophists  who  taught  in 
their  schools  the  arts  of  false  eloquence  and  deceitful 
reasoning  \  Socrates  formed  the  wise  and  generous  de- 
sign of  instituting  a  new  and  more  useful  method  of  in- 
struction. He  justly  conceived  the  true  end  of  philo- 
sophy to  be,  not  to  make  an  ostentatious  display  of  su- 
perior learning  and  ability  in  subtle  disputations  or  in- 
genious conjectures,  but  to  free  mankind  from  the  do- 
minion of  pernicious  prejudices ;  to  correct  their  vices; 
to  inepire  them  with  the  love  of  virtue  *,  and  thus  con- 
duct them  in  the  path  of  wisdom  to  true  felicity.  He 
therefore  assumed  the  character  of  a  moral  philosopher^ 
and,  looking  upon  the  whole  city  of  Athens  as  bb 
school,  and  all  who  were  disposed  to  lend  him  tbeir 
attention  as  his  pupils,  he  seized  every  occasion  of  com- 
municating moral  wisdom  to  his  fellow  citizens.  *He 
passed  tbe  greater  psrt  of  his  time  in  public  ;  and  the  me- 
thod of  instruction  of  which  he  chiefly  made  ose  was,  to 
propose  a  series  of  questions  to  the  person  with  whom  he 
conversed,  in  order  to  lead  him  to  some  unforeseen  con- 
clusion. He  first  gained  the  consent  of  his  respondeat 
to  some  obvious  truths,  and  then  obliged  him  to  admit 
others  from  their  relation  or  resemblance  to  those  to 
which  he  had  already  assented.  Without  making  ose 
of  any  direct  argument  or  persuasion,  he  chose  to  lead 
the  person  he  meant  to  instruct,  to  deduce  the  truths  of 
which  he  wished  to  convince  him,  as  a  necessary  conse- 
quence from  his  own  concessions.  He  commonly  con- 
ducted these  conferences  with  such  address,  as  to  cnn- 
eeal  his  design  till  the  respondent  had  advanced  too  far 
to  recede.  On  some  occasions  he  made  ose  of  ironical 
language,  that  vain  men  might  be  caught  in  their  own 
replies,  and  be  obliged  to  confess  their  ignorance.  He 
never  assumed  the  air  of  a  morose  and  rigid  preceptor, 
hot  communicated  useful  instruction  with  all  the  ease 
and  pleasantry  of  polite  conversation.  Though  emi- 
nently furnished  with  eveiy  kind  of  learning,  he  prefer- 
red moral  to  speculative  wisdom.  Convinced  that  phi- 
losophy 
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•criittE.  losopby  is  valuable,  not  aa  it,  furaislies  questions  for  the 
schools,  but  as  it  provides  men  with  a  law  of.  life,  be 
censured  his  predecessors  for  spending  all  their  time  in 
abstruse  researches  into  natnre,  and  takini^  no  pams 
to  render  themselves  useful  to  mankind.  His  favourite 
maxim  was,  Whatever  is  above  us  doth  not  concern  us* 
He  estimated  the  value  of  knowledge  by  its  utility,  and 
recommended  the  study  of  geometry,  astronomy,^ and 
other  sciences,  only  so  far  as  they  admit  of  a  practical 
application  to  the  purposes' of  human  life^  His  great 
object  in  all  bis  conferences  and  discourses  was,  to  lead 
nen  into  an  acquaintance  with  themselves  ^  to  convince 
them  of  their  follies  and  vices  *,  to  inspire  them  with  the 
love  of  virtue }  and  to  furnish  them  with  useful  moral 
instructions.  Cicero  might  therefore  very  justly  say  of 
Socrates,  that  he  was  the  first  who  called  doivn  phllo- 
Bophy  from  heaven  to  earth,  and  introduced  her  into  the 
public  walks  and  domestic  retirements  of  mt  n,  that  she 
miji^ht  instruct  them  concerning  life  and  manners. 

Through  his  whole  life  this  good  man  discovered  a 
mind  superior  to  the  attractions  of  wealth  and  power. 
Contrary  to  the  general  practice  of  the  preceptors  of 
his  time,  he  instructed  his  pupils  without  receiving  from 
them  any  gratuity.  He  frequently  refused  rich  pre- 
aents,  which  were  offered  him  by  Alcibiades  and  others, 
though  importunately  urged  to  accept  them  by  his 
wife,  'the  chief  men  of  Athens  were  his  stewards  : 
they  sent  him  in  provisionsi  as  they  apprehended  he 
wanted  them  ^.he  took  what  his  present  ivants required, 
and  returned  the  rest.  Observing  the  numerous  articles 
6f  luxury  which  were  exposed  to  sale  in  Athens,  he  ex- 
claimed, **  How  many  things  are  there  which  I  do  not 
want  !^*  With  Socrates,  modfration  supplied  the  place 
of  wealth.  In  his  clothing  and  food,  he  consulted  only 
the  demands  of  nature.  He  conimonly  appeared  in  a 
neat  but  plain  cloak,  with  bis  feet  uncovered.  Though 
his  table  was  only  supplied  with  simple  fare,  he  did  not 
scruple  to  invite  men  of  superior  rank  to  paitake  of  bis 
meals  ;  and  when  his  wife,  upon  some  such  occasion,  ex- 
pressed her  dissatisfaction  on  being  no  better  provided, 
he  desired  her  to  give  herself  no  concern }  for  if  his 
guests  were  wise  mfn,  they  would  be  contented  with 
whatever  they  found  at  bis  table ;  if  otherwise,  they 
were  unworthy  of  notice.  Whilst  others,  says  he,  live 
t»  eat,  wise  men  eat  to  live. 

Though  Socrates  was  exceedingly  unfortunate  in  his 
domestic  connection,  he  converted  this  infelicity  into  an 
occasion  of  exercising  his  virtues.  Xantippe,  concern- 
ipg  whose  ill  humour  ancient  writers  relate  many  amu- 
«ing  tales,  was  certainly  a  woman  of  a  high  and  unma- 
Qttgeable  spirit.  But  Socrates,  while  be  endeavoured 
to  curb  the  violence  of  her  temper,  improved  his  own% 
When  Alcibiades  expressed  his  surprise  that  his  fiiend 
4K>uld  bear  to  live  in  the  same  bou^e  with  so  perverse 
and  l|narriplsoroe  a  companion,  Socrates  replied,  that  be- 
ing daily  inured  to  ill  humour  at  home,  he  was  the 
better  prepared  to  encounter  perverscuess  and  iujury' 
abroad. 

.  in  the  midst  of  domestic  vexations  and  public  disor- 
ders, Socrates  retained  such  an  unruffled  serenity,  that 
he  was  never  seen  either  to  leave  his  own  house  or  to 
retuni  home  with  a  disturbed  countenance.  In  acqui- 
ring this  entire  dominion  over  his  passions  and  appetites, 
ie  had  the  greater  merit,  as  it  was  not  eflccted  without 
a  violent  struggle  against  kis  natural  propensities.    Zu- 


pyrus,  an  eminent  physiognomist,  declared,  that  be  dis-  s^r^^-jj 
covered  in  the  features  of  the  philosopher  evident  traces  .-^-y-.^ 
of  many  vicious  inclinations.  The  friends  of  Socrates 
who  were  present  ridiculed  the  ignorance  of  this  pre- 
.tender  to  extraordinary  sagacity.  But  Socrates  himsielf 
ingenuously  acknowledged  his  penetration,  and  confess- 
*cd  that  he  was  in  his  natural  disposition  prone  to  vice, 
but  that  he  had  subdued  his  inclinations  by  the  power 
of  reason  and  philosophy* 

Through  the  whole  of  his  life  Socrates  gave  himself 
up  to  the  guidance  of  unbiassed  reason,  which  is  suppo- 
sed by  some  to  be  all  that  he  meant  by  the  genius  or 
tktmon  from  which  he  professed  to  receive  instruction. 
But  this  opinion  is  inconsistent  with  the  accounts  given 
by  bis  followers  of  that  daemon,  and  even  with  the  lan- 
guage in  which  he  spoke  of  it  himself.  Plato  some- 
times calls  it  hU  guardian^  find  Apuleiusbis^ot/;  and  as 
Xenophon  attests  ilmt  it  was  the  belief  of  his  master 
that  the  gods  occasionally  communicate  to  mtn  the 
knowledge  of  future  events,  it  is  by  no  means  improbable 
that  Socrates  admitted,  with  the  generality  of  his  coun- 
trymen, the  existence  of  those  intermediate  beings  called 
dcemofiSy  of  one  of  which  he  might  fancy  himself  the  pe- 
culiar care. 

It  was  one  of  the  maximf  of  Socrates,  **  That  a  wise 
man  will  worship  the  gods  according  to  the  institutions 
of  the  state  to  which  he  belongs.^'  Convinced  of  the 
weakness  of  the  human  understanding,  and  perceiving 
that  the  pride  of  philbsophy  had  led  bis  predecessors  in- 
to futile  speculations  on  the  nature  and  origin  of  things, 
he  judged  it  most  consistent  with  true  wisdom  to  speak 
with  caution  and  reverence  concerning  the  divine  na- 
turck 

The  wisdom  and  the  virtues  of  this  great  man,  whiUt 
they  procured  him  many  followers,  created  bim  also 
many  enemies.    The  Sophists  *,  whose  knavery  and  ig-  «  See  SH- 
norance  he  touk  every  opportunity  of  exposing  to  pub-f'Aicf^ 
he  contempt,  became  inveterate  in  their  enmity  against 
80  bold  a  i-eformer,  and  devised  an  expedient,  by  which 
they  hoped  to  check  the  current  of  his  popularity.  They 
engaged  Aristophanes,  the  6rst  buffoon  of  the  age,  to 
write  a  comedy,  in  which  Socrates  should  be  the  princi- 
pal character.  Aristophanes,  pleased  with  so  promising  - 
an  occasion  of  displaying  his  low  and  malignant  wit, 
undertook  the  task,  and  produced  the  comedy  of  The 
Clouds^  still  extant  in  bis  works.  In  this  piece,  Socrates 
is  introduced  hanging  in  a  basket  in  the  air,  and  thence 
pouring  forth  absurdity  and  profane ness.     But  the  phi- 
losopher, showing  in  a  crowded   theatre  that  he  ivas 
wholly  unmoved  by  this  ribaldry,  the  satire  failed  of  its 
eOect ;   and  when  Aristophanes  attempted  the  year  fcl- 
Ibwing  to  renew  the  piece  with  alterations  and  additions, 
the  representation  was  so  much  discoui*aged,  that  he 
was  obliged  to  discontinue  it« 

From  this  time  Socrates  continued  for  many  years  to 
pursue  without  interruption  his  laudable  design  of  in- 
structing and  reforming  his  fellow-citizens.  At  length, 
however,  when  the  inflexible  integrity  with  which  he 
had  discharged  the  duty  of  a  senator,  and  the  firmness 
with  which  he  had  opposed  eveiy  kind  of  political  cor- 
ruption and  oppression,  had  greatly  increased  the  num- 
ber of  his  enemies,  clandestine  arts  were  employed  to 
raise  a  general  prejudice  against  him.  The  people  w^-rc 
industriously  reminded,  that  Critias,  who  had  been  one 
of  the  most  cruel  of  the  thirty  tyrants,  and  Alcibiade», 
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who  had  insulted  religion,  by  defacing  the  poblic  sta- 
tues of  Mercury,  and  performing  a  mock  representation 
of  the  Eleosinian  mysterieSy  bad  in  tb^ir  youth  been  dis* 
ciples  of  Socrates ;  and  the  minds  of  the  populace,  be- 
ing thus  prepared,  a  direct  accusation  was  preferred 
against  him  before  the  supreme  court  of  judicature.  His 
accuHers  were  Anytus  a  leather- dresser,  who  had  long 
entertained  a  personal  enmity  against  Socrates,  for  re- 
prehending his  avarice,  in  depriving  his  sons  of  the  be- 
nefits of  learning,  that  they  plight  pursue  the  gains  of 
trade  ;  Melitus,  a  young  rhetorician,  who  was  capable 
of  undertaking  any  thing  for  the  sake  of  gain ;  and  Ly- 
con,  who  was  glad  of  any  opportunity  of  displaying  his 
talents.  The  accusation,  which  was  delivered  to  the  se- 
nate under  the  name  of  Melitus,  was  this :  **  Melitus, 
son  of  Melitus,  of  the  tribe  of  Pythos,  accuseth  Socrates, 
son  of  Sophroniscus,  of  the  tribe  of  Alopece.  Socrates 
violates  the  laws,  in  not  acknowledging  the  gods  which 
the  state  acknowledges,  and  by  introducing  new  divini- 
ties. He  aUo  violates  the  laws  by  corrupting  the  youth. 
Be  his  punishment  DEATH.** 

This  charge  was  delivered  upon  oath  to  the  senate  ; 
and  Crito  a  friend  of  Socrates  became  surety  for  his  ap- 
pearance on  the  day  of  trial.  Anytus  soon  afterwards 
sent  a  private  message  to  Socrates,  assuring  him  that  if 
he  would  desist  from  censuring  his  conduct,  he  would 
withdraw  his  accusation.  But  Socrates  refused  to  com- 
ply with  so  degrading  a  condition  j  and  with  his  usual 
spirit  replied,  "  Whilst  I  live  I  will  never  disguise  the 
truth,  nor  speak  otherwise  than  my  duty  requires.** 
The  interval  between  the  accusation  and  the  trial  he 
spent  in  philosophical  conversations  with  bis  friends, 
choosing  to  discourse  upon  any  other  subject  rather  than 
bis  own  situation. 

When  the  day  of  trial  arrived,  his  accusers  appeared 
in  the  senate,  and  attempted  to  support  their  charge  in 
three  distinct  speeches,  which  strongly  marked  their  re- 
spective characters.  Plato,  who  was  a  young  man,  and 
a  zealous  follower  of  Socrates,  then  rose  up  to  address 
the  judges  in  defence  of  his  master  ^  but  whilst  he  was 
attempting  to  apologise  for  his  youth,  he  was  abruptly 
commsrnded  by  the  court  to  sit  doWn.  Socrates,  how- 
ever, needed  no  advocate.  Ascending  the  chair  with  all 
the  serenity  of  conscious  innocence,  and  with  alt  the 
dignity  of  superior  merit,  he  delivered,  in  a  firm  and 
manly  tone,  an  unpremeditated  defence  of  himself,  which 
silenced  his  opponents,  and  ought  to  have  convinced  his 
judges.  After  tracing  the  progress  of  the  conspiracy 
which  had  been  raised  against  him  to  its  true  source, 
tlie  jealousy  and  resentment  of  men  whose  ignorance  he 
had  exposed,  and  whose  vices  he  had  ridiculed  and  re- 
proved, he  distinctly  replied  to  the  several  charges 
brought  against  him  by  Melitus.  To  prove  that  he 
had  not  been  guilty  of  impiety  towards  the  gods  of  his' 
country,  he  appealed  to  his  frequent  practice  of  attend- 
ing the  public  religious  festivals.  The  crime  of  intro- 
ducing new  divinities,  with  which  he  was  charged,  chief- 
ly as  it  seems  on  the  ground  of  the  admonitions  which 
he  professed  to  have  received  from  an  invisible  power, 
he  disclaimed,  by  pleading  (hat  it  was  no  new  thing  for 


and  the  effect  which  had  actually  been  produced  by  hit  Socntn, 
doctrine  upon  the  manners  of  the  young.  Then,  dis- 
daining to  solicit  the  mercy  of  his  judges,  he  called 
upon  them  for  that  jostice  which  their  office  and  tlieir 
oath  obliged  them  to  administer;  and  professing  his 
faith  and  confidence  in  God,  resigned  hiihself  to  their 
pleasure. 

The  judges,  whose  prejudices  would  not  so&r  them 
to  pay  due  attention  to  this  apology,  or  to  examine  with 
impartiality  the  merits  of  the  caose,  immediately  ^ 
clared  him  guilty  of  the  crimes  of  which  he  stood  ac- 
cused. Socrates,  in  this  stage  of  the  trial,  had  a  right 
to  enter  his  plea  against  the  punishment  which  the  ac* 
cusers  demanded,  and  instead  of  the  sentence  of  deaths 
to  propose  some  peconiary  amercement.  But  be  at  first 
peremptorily  refused  to  make  any  proposal  of  this  kind, 
imagining  that  it  might  be  construed  into  an  acknow- 
ledgenipnt  of  guilt ;  and  asserted,  that  his  conduct  raeriW 
ed  from  the  state  reward  rather  than  ponishment.  At 
length,  however,  he  was  prevailed  upon  by  his  frienda 
to  offer  upon  their  credit  a  fine  of  thirty  min^t.  The 
judges,  notwithstanding,  still  remained  inexorable : 
they  proceeded,  without  farther  delay,  to  prononncv 
sentence  upon  him :  and  he  was  condemned  to  be  pot 
to  death  by  the  poison  of  hemlock. 

The  sentence  being  pas^d,  he  was  sent  to  prison: 
which,  says  Seneca,  he  entered  with  the  same  resolu* 
tion  and  firmness  with  which  he  had  opposed  the  thirty 
tyrants  \  and  took  away  all  ignominy  from  the  place, 
which  could  not  be  a  prison  while  he  was  there.  He 
lay  in  fetters  30  days  \  and  was  constantly  visited  by 
Crito,  Plato,  and  other  friends,  with  whom  he  passed 
the  time  in  dispute  after  his  usual  manner.  Anxious  to 
save  so  valuable  a  life,  they  urged  him  to  attempt  his 
escape,  or  at  least  to  permit  them  to  convey  him  away : 
and  Crito  went  so  far,  as  to  assure  him  that,  by  his  in- 
terest with  the  jailor,  it  might  be  easily  accomplished^ 
and  to  offer  him  a  retreat  in  Thessaly  ;  but  Socrates 
rejected  the  proposal,  as  a  criminal  violation  of  the 
laws,  and  asked  them,  whether  there  was  anyplace  oot 
of  Attica  which  death  could  not  reach. 

At  length  the  day  arrived  when  the  officers  to  whose 
care  he  was  committed  delivered  to  Socrates  early  is 
the  morning  the  final  order  for  his  execution,  and  im- 
mediately, according  to  the  law,  set  him  at  liberty  from 
his  bonds.  His  friends,  who  came  thus  early  to  the 
prison  that  they  might  have  an  opportunity  of  conver- 
sing with  their  master  through  the  day,  found  his  wife 
sitting  by  him  with  a  child  in  her  arms.  Socrates,  that 
the  tranquillity  of  bis  last  moments  might  not  be  dis- 
turbed by  her  unavailing  lamentations,  requested  that 
she  might  be  conducted  home.  With  the  most  fnralic 
expressions  of  grief  she  lef^  the  prison.  An  interesting 
conversation  then  passed  between  Socrates'  and  his-* 
friends,  which  chiefly  turned  upon  the  immortrjity  of  thft 
soul.  In  the  course  of  this  conversation,  be  expressed 
his  disapprobation  of  the  practice  of  suicide,  and  Mmtt^ 
ed  his  friends  that  his  chief  support  in  his  present  sitoa- 
tion  was  nn  exprctation,  though  not  unmixed  with  doobls^ 
of  a  happy  existence  after  death.  *'  Tt  would  be  inex- 
cusable in  me  (said  he)  to  despise  death,  if  I  were  not  per- 
suaded that  it  will  conduct  me  into  the  presence  of  the 


men   to  consult  the  gods  and  receive  instructions  from 
them.     To  refute  the  chartre  of  his  having  been  a  cor- 
rupter of  youth,  he  urged  the  example  which  he  had     gods,  who  are  the  most  righteous  governors,  and  into  the 
uniforn^ly  exhi1>ited  of  justice,  moderation,  and  tempe-     society  of  just  and  good  men  :-  but  I  derive  confidence- 
i^ce^  the  njoral  spirit  and  tendency  of  his  discourses:     from  the  hope,  that  something  of  ma^  remains  after 
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dentb,  and  that  tibe  conditton  of  good  inen  will  then  be 
much  better  than  that  of  ftbe  bad.'*  Cnto  aCtctrwards 
asking  blm  in  what  manner  he  wished  to  be  bnried  ? 
Secrates  replted  with  a  'smiW,  *^ ' Ae  you  please,  pro- 
vided I  do  not  escape  oat  of  your  band^/'  Then,  turn- 
iof[r  to  the  rest  of  hw  friends,  he  said,  ^  Is  it  not  Btrangf , 
afier  all  that  I  have  said  to  convince  you  t<bat  I  am  go- 
ing to  the  Mfuctf  of  the  Imppy^^  that  €ri(o  still  thinks 
that  this  body,  which  will  soon  be  a  lifeless  corpse,  is 
Socrates  P  Let  him  dispose  of  my  body  as  he  pleases, 
bat  4et  him  not  at  its  intermeat  monrn  over  it  as  if  it 
inn  Socrates,*' 

Towards  the  close  of  the  day  he  retired  into  an  ad- 
joining apartment  to  bathe  \  liis  friends,  in  the  mean 
time,  expressing  to  one  another  their  gi'ief  at  the  pro- 
spect of  losing  sio  excellent  a;  ^Uber,  and  being  left  to 
pass  the  rest  of  their  days  in  the  solitary  state  of  or- 
phans. After  a  short  interval,  during  which  he.  gave 
some  necessary  intftrnct  ions  to  bis  domestics,  and  took 
his  last  leave  of  his  ohiMren,  the  attendant  of  the  prison 
informed  him  tliat  the  time  for  drinking  the  poison 
was  come.  The  executioner^  ihough  accustomed  to 
such  scenes,  shed  tears  as  be  presented  the  fatal  cup. 
Socrates  received  it  without  change  of  countenance  or 
the  leasrt  appearance  of  pitfturlntion:  then  offering  up 
a  prayer  to  the  gods  that  they  would  grant  him  a  pro»« 
perous  passage  into  the  invisible  world,  with  perfect 
composure  he  swallowed  the  poisonous  draught.  His 
friends  ai-oond  him  burst  into  tears.  Socrates  alone  re- 
mained unmoved.  He  upbraided  their  pusilbinimity, 
and  entreated  them  to  exercise  a  manly  constancy  wor* 
thy  of  the  friends  of  virtue.  He  continued  walking  till 
the  chilling  operation  of  the  hemlock  obliged  him  to  lie 
down  upon  his  bed.  After  remaining  for  a  short  time 
silent,  he  requested  Crito  (probably  in  order  to  refute  a 
calumny  which  might  prove  injurious  to  his  friends  af- 
ter his  decease)  not  to  neglect  the  offering  of  a  cock 
which  he  had  vowed  to  Esculapius.  Then,  covering 
himself  with  his  cloak,  be  expired.  Such  was  the  fate 
of  the  virtuous  Socrates !  A  story,  says  Cicero,  which  I 
never  read  withoat  tears. 

The  friends  and  disciples  of  this  ill  usti ions  teacher 
of  wisd«iro  were  deeply  a£9icted  by  hie  death,  and  at- 
tended his  funeral  with  every  expression  of  grief.  Ap- 
prehend ve,  however,  for  their  own  safety,  they  soon  af- 
terwards privately  withdrew  from  the  city,  and  took  op 
their  residence  an  distant  places.  Several  of  tliem  visit- 
ed the  philosopher  Euclid  of  Megara,  by  whom  they 
vrere  kindly  received.  No  sooner  was  the  onjust  con- 
demnation of  Socrates  known  through  Greece,  than  a 
general  indignation  was  kindled  in  the  minds  of  good 
men,  who  universally  regretted  that  so  distingnisbed  an 
advocate  for  virtue  should  have  fallen  a  sacrifice  to  jea- 
lousy and  envy.  The  Athenians  themselves,  so  remark- 
able for  their  caprice,  who  never  knew  the  value  of 
their  great  men  till  after  their  death,  soon  became  sen- 
sible of  the  folly  as  well  as  criminality  of  putting  to 
death  the  man  who  had  been  the  chief  srnament  of 
their  city  and  of  the  age,  and  toriiAd  their  indignation 
agannst  his  accusers.  Melilus  wa»  condemned  to  death ; 
and  Anytus,  Co  escape  a  similar  fate,  went  into  volun- 
tary exile.  To  give  a  farther  proof  of  the  sincerity  of 
their  regret,  the  Athenians  for  a  while  interrupted  pub- 
lic business  y  decreed  aogeneral  mourning }  recalled  the 
exiled  friends  of  Socrates  ^  and  erected  a.8tatne  to  hit 
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memory  in  one  of  the  most  fceqUepted  pacta  of  the  city*  S^enLH, 
His  death  happened  in  llie  first,  year  of  the  96th  olym^      Ssds« 
piad,  and  in  the  70th  year  of  his  age. 

Socrates  left  behind  him  nothing  in  writings  Uil 
his  illustrious  pupils  XAfnephon  and  Plato  bav«  in  $oam ' 
measure  supplied  this  defect.  The  Memoirs  of  Socra* 
tes,  written  by  Xenophon^  afford,  however,  a  mucb 
more  accurate  idea  of  the  opinions  of  Socrates,  and  of 
his  manner  of  teaching,  than  the  Dialogues  of  Plato,  ■ 
who  every  where  mixes  bis  own  conceptions  and  dictioQ 
with  the  ideas  and  language  of  his  master.  It  is  relatedf 
that  when  Socrates  heard  Plato  recite  his  Lysis,  lie  said, 
'^  How  much  does  this  young  man  nuike  me  say  which 
I  never  conceived  I" 

His  distinguishing  character  was  that  of  a  moral  pbi-'- 
losopher }  and  bis  doctrine  concerning  God  and  religion 
was  rather  practical  than  speculative.     But  he  did  not 
neglect  to  build  tlie  structure  of  religious  faith  upon 
the  firm  foundation  of  an  appeal  to  natural  appearances: 
He  taught  that  the  Supreme  Being,  though  invisible,  . 
is  clearly  seen  in  his  works  :  which  at  once  demonstrate 
his  existence  and  his  wise  and  benevolent  providence* 
He  admitted,  besides  the  one  Supreme  Deity,  the  ex- 
istence of  beings  who  possess  a  middle  station  between 
God  and  man,  to  whose  immediate  agency  he  ascribed 
the  ordinary  phenomena  of  nature,  and  whom  he  sup.- 
posed  to  be  particularly  concerned  in  the  management' 
of  human  affairs.     Hence  he  declared  it  to  be  the  duty 
of  ever?  one,  in  the  performance  of  religious  rites,  to 
follow  the  customs  of  his  country.     At  the  same  time» 
he  taught,  that  the  merit  of  all  religious  offerings  de- 
pends upon  the  character  of  the  worshipper,  and  that 
the  gods  take  pleasure  in  the  sacrifices  of  none  but  tbfi 
truly  pious. 

Concerning  the  human  soul,  the  opinion  of  Socrates, 
according  to  Xeaophon,  was,  that  it  is  allied  to  the  Di- 
vine Being,  not  by  a  participation  of  essence,  but  by  a 
simiUrity  of  nature  4  that  nmn  excels  all  other  animals 
in  the  faculty  of  reason  ;  and  that  the  existence  of  good 
men  will  be  continued  after  death  in  a  state  in  which 
they  will  receive  the  reward  of  their  virtue.  Although 
it  appears  that  on  this  latter  topic  be  was  not  whoUy 
free  from  uncertainty,  the  consolation  which  he  profes- 
sed to  derive  from  this  source  in  the  immediate  prospect 
of  death,  leaves  little  room  to  doubt  that  he  entertained  . 
a  real  expectation  of  immortality :  and  there  is  reason 
to  believe  that  be  was  the  only  philosopher  of  ancient 
Greece  whose  principles  admitted  of  such  an  expecta- 
tion (see  Metaphysics,  Part  IIL  Chap.  iv.).  Of  hia 
moral  system,  whidi  %vas  in  a  high  degree  pnre,  and 
founded  on  the  surest  basis,  the  reader  will  find  a  short 
view  in  our  aiticte  Moral  PHix.osorHr,  N°  4. 

Socrates,  was  a4so  the  name  of  an  ecclesiastical  hi- 
storian of  the  5th  century,  boro  at  Constantinople  in  the.  - 
beginning  of  the  reign  of  Tlieodosius :  he  professed  the 
law  and  pleaded  at  the  bar,  whence  he  obtained  the 
name  of  Scholasticus.  He  wrote  an  ecclesiastical  history 
fixim  the  year  309,., where  Eusebius  ended,  down  to 
440 ;  and  wrote  with  great  exactness  and  judgment. 
An  edition  of  Eusebius  and  Socrates,  in  Greek  and 
Latin,  with  notes  by  Reading,  was  published  at  London 
in  1720. 

SODA,  the  mime  given  by  the  French  chemists  to 
the  mineral  alkali,  which  is  found  native  in  many  parts 
of  the  wmrld :  it  is  obtained  also  from  common  salt,  and  ^ 
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from  ttie  asbM  of  the  kali^  a  species  of  sftlsola.  See  Che- 
mistry Ittdex^  for  an  account  of  its  properties  and  com- 
binations :  but  long  after  that  article  was  written,  so- 
da and  potash  were  decomposed  by  means  of  galva- 
taism ;  and  the  alkalies,  hitherto  considered  as  simple 
substances,  appear,  irom  the  experiments  of  Mr  Davj, 
tvho  first  made  the  discovery,  to  be  compounds  of  oxy- 
gen and  a  metallic  base.  Mr  I)avj's  conclusions  have 
been  controverted  by  some  of  the  French  chemists  ;  and 
as  the  subject  may  perhaps  in  a  few  months  receive 
some  farther  elucidation,  we  shall  delay  our  account  of 
the  whole  till  we  come  to  describe  the  apparatus  by 
tvhich  the  experiments  are  conducted»  See  TnouGtif 
Galvanic. 

Soda  is  also  a  name  for  a  heat  in  the  stomach,  or 
heart-burn.     Sec  M£biciM£,  N®  275. 

SODOM,  formerly  a  town  of  Palestine  in  Asia,  fa^^ 
mous  in  Scripture  for  the  wickedness  of  its  inhabitants, 
and  their  destruction  by  fire  from  heaven  on  account  of 
that  wickedness.  The  place  where  it  stood  is  now  co- 
vered by  the  waters  of  the  Dead  sea.  Of  the  lake  As- 
phaltites.     See  AsPHALTlTES. 

SODOMY,  an  unnatural  crime,  so  called  from  the 
tity  of  Sodom,  which  was  destroyed  by  fire  for  the 
iame.  The  Levitical  law  adjudged  those  guilty  of  this 
execrable  crime  to  death ;  and  the  civil  law  assigns  the 
Same  punibhment  to  it.  The  law  of  England  makes  it 
felony.  There  is  no  statute  in  Scotland  against  sodo- 
my ;  the  libel  of  the  crime  is  therefore  founded  on  the 
divine  law,  and  practice  makes  itg  punishment  to  be 
burned  alive. 

SODOR,  a  name  always  conjoined  with  Man,  in 
mentioning  the  bishop  of  Man's  diocese.  Concerning 
the  origin  and  application  of  this  word,' very  different 
opinions  have  been  formed  by  the  learned.  Buchanan 
(lib.  i.  cap.  34.)  say?,  that  before  his  time  the  name  of 
Sodor  was  given  to  a  town  in  the  isle  of  Man.  In 
Gough's  edition  of  Camden's  ^#7Vr/y;ma  (vol.  iii.  p.  701.) 
it  is  said,  that  after  the  isle  of  Man  was  annexed  to  the 
■«rowH  of  England,  this  appellation  was  given  to  a  small 
island  within  musket-shot  of  Man,  in  which  the  cathe- 
dral stands,  called  by  the  Norwegians  the  Holtn^  and 
by  the  inhabitant;!  the  Ped,  In  support  of  this  opinion, 
a  charter  is  quoted  A^  Dk  i  J05,  in  which  Thomas  earl 
of  Derby  and  lord  of  Man  Confirms  to  Hnan  Hesketh 
bishop  of  Sodor  all  the  lands,  &c.  anciently  belonging 
tb  the  bishops  of  Man.  *^  Kcclesiam  cathetlralem  sancti 
Germani  in  Hoftn  Sodor  vcl  Peh  vocatam,  ecclesiam 
sancti  Patricii  ibidem,  et  locum  prscTatum  in  f]uoeccle<^ 
Mse  prseftitse  sitse  sunt.'^  The  truth  of  either,  or  perhaps 
of  both^  these  accounts  might  be  allowed  ',  but  neither 
of  them  is  sufficient  to  atcoUnt  for  the  constant  cnn** 
junction  of  Sodor  and  Man,  in  charters,  registers,  and 
histories.  If  Sodor  was  a  small  town  or  inland  belong* 
ing  to  Man,  it  cannot  be  conceived  why  it  is  always 
meotioited  before  it.  Or  rather  why  it  should  be  men*> 
troned  at  all  in  speaking  of  a  bishop^s  diotesck  To  ~ 
apeak  of  the  bishopric  of  Sodor  and  Man  in  this  case 
would  be  as  improper  as  it  would  he  to  call  the  bishop* 
ric  of  Durham  the  bishopric  of  Holy  Inland  and  Dur- 
ham, or  the  biithopric  of  Darlington  and  Duihnm  \  the 
former  being  a  small  island  and  the  latter  a  town  be^ 
longing  to  the  county  and  diocese  of  Durham.  Neither 
^  these  accounts,  therefore,  gives  a  satisfactory  ac* 
«ount  of  the  origioal  ccnjonctioo  of  Sodor  and  Man. 
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The  island  of  lona  was  the  place  whera  the  bishop 
of  the  Isles  resided,  the  cathedral  cJiurch  of  which,  it  ia 
said,  was  dedicated  to  our  Saviour,  in  Greek  Soter^ 
hence  Sotorenses,  which  might  be  corrupted  into  ^odtH 
renseSf  a  name  frequently  given  by  Danish  writers  to 
the  western  isles  of  Scotland.  That  we  may  be  the 
more  disposed  to  accede  to  this  Grecian  etymology,  the 
advocates  for  this  opinion  tell  us,  that  the  name  Leolum* 
kiUf  which  is  of^en  applied  to  tbis  inland,  is  also  of 
Greek  extraction,  being  derived  from  Columba^  **  • 
pigeon  'j^  a  meaning  that  exactly  corresponds  to  the  Cel- 
tic word  Colum  and  the  Hebrew  word  Iana»  We  mus4 
confess,  however,  that  we  have  very  little  fiiith  in  the 
conjectures  of  etymologists,  and  think  that  upon  no  oc- 
casion they  alone  can  establish  any  fact,  though  when 
concurring  with  facts  they  certainly  tend  to  confirm  an«l 
explain  them.  It  is  only  from  historical  facts  that  we 
can  know  to  what  Sodor  was  applied. 

It  appears  from  the  history  of  the  Orkneys,  compiled 
by  an  old  Icelandic  writer,  translated  and  enlarged  by 
Torfsnis,  that  the  ^budse  Ur  Western  isles  of  Scotland 
were  divided  into  two  clusters,  Nordureys  and  Sade« 
reys.  The  Nordureys,  which  were  separated  from  the 
Sudereys  by  the  point  of  Ardnamurchan,  a  promontory 
in  Argyleshirc,  consisted  of  Muck,  Egg,  Rum,  Canna, 
Skye,  Rasay,  Barrai  South  Uist,  North  Uist,  Benbe- 
cula,  and  Lewis^  including  Harris,  with  a  great  num- 
ber of  small  isles.  The  Sudereys  were,  Man,  Arran, 
Bute,  Cumra,  Avon,  Gid,  Ila^  Colonsay,  Jura,  Scarba, 
Mull,  lona,  Tiree,  Coll,  Ulva,  and  other  small  islands. 
All  these,  when  joined  together,  and  subject  to  the  same 
prince,  made  up  the  kingdom  of  Man  and  the  Ldes.  la 
the  Norwegian  language,  Sudcr  and  Norder  sisnify 
southern  and  northern,  and  cy  or  oy  an  island.  When 
the  iEbudas  were  under  one  monarch,  the  seat  of  em- 
pire was  fixed  in  the  Sudereys,  and  the  Nordureys  were 
governed  by  deputies ;  hence  the  former  are  much  of- 
tener  mentioned  in  history  than  the  latter )  hence,  too, 
the  Sudereys  often  comprehend  the  Nordureys,  as  in 
our  days  Scotland  is  sometimes  comprehended  under 
England.  Sudereys,  or  Suder,  when  anglicised,  be« 
came  Sodor;  and  all  the  Western  isles  of  Scotland  being 
included  in  one  diocese  under  the  Norwegian  princes, 
the  bishop  appointed  to  superintend  them  was  called  the 
hisbop  of  Man  and  the  Isles,  or  the  bishop  of  Sodor  and. 
Man.  Since  Man  was  conquered  by  Edward  HI.  it 
has  been  separated  from  the  other  isles,  and  its  bishops 
have  exercised  no  jurisdiction  over  them«  Should  it  now 
he  asked,  why  then  ia  the  bishop  of  Man  still  called  the 
bishop  of  Sodor  and  Man  ?  we  reply,  that  we  have  been 
able  to  discover  no  reason  ;  but  suppose  the  appellation 
to  be  continued  in  the  same  way,  as  the  title  king  of 
France  has  been  kept  up  by  the  kings  of  Great  Britain, 
for  several  centuries  after  the  English  were  entirely  ex- 
pelled from  France. 

SOFA,  in  the  east,  a  kind  of  alcove  raised  half  a 
foot  above  the  floor  of  a  chamber  or  other  apartment ; 
and  used  as  the  place  of  state,  where  visitors  of  distinc- 
tion are  received.  Among  the  Turks  the  whole  floor 
of  their  state-rooms  is  covered  with  a  kind  of  tapestiy» 
and  on  the  window-side  is  raised  a  sofa  or  sopha,  laid 
with  a  kind  of  mattress,  covered  with  a  carpet  much 
richer  than  the  other.  On  this  carpet  the  Turks  are 
seated,  both  men  and  women,  like  the  tailors  in  Eng- 
land, cross-legged,  leaning  against  the  wall,  which  U 
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bolHteretl  tvitli  velvet,  saliii,  or  other  stuff  suitaMe  to  the 
scHson.  Here  they  eat  their  meals  j  only  laying  a  skin 
ovtT  the  carpet  to  serve  as  a  tablecloth,  and  a  round 
wooden  board  over  a!t,  covered  with  plates,  6cc. 

SOFA  LA,  or  Cf.FALA,  a  kingdom  of  Africa,  lying 
on  the  coast  of  Mosambique,  near  Zangnebar.  It  is 
bounded  on  the  north  by  Monoiiiotapa ;  on  the  east  by 
the  Mosambiqoc  sea  ;  on  the  south  by  the  kingdom  of 
8abia  ;  and  on  the  west  by  that  of  Manica.  It  con- 
tains  mines  of  gold  and  iron,  and  a  great  number  of  ele- 
phants. It  is  governed  by  a  king,  tributary  to  the  Por- 
tuguese, who  built  a  fort  at  the  principal  town,  which 
is  of  the  same  name,  and  of  great  importance  for  their 
trade  to  the  East  Indies.  It  is  seated  in  a  small  island, 
near  the  mouth  of  a  river.  E.  Long.  ^S'  40*  S.  Lat. 
20.  20. 

SOFFIT  A,  or  Soffit,  in  Architecture,  any  timber 
ceiling  formed  of  cross  beams  of  flying  comiches,  the 
square  compartiments  or  pannels  of  which  are  enriched 
with  sculpture,  painting,  or  gilding;  such  are  those  in 
the  palaces  of  Italy,  and  in  the  apartments  of  Luxem- 
bourg at  Paris. 

80FFITA,  or  So  fit,  is  also  used  for  the  ondt^rside  or 
face  of  an  architrave  ;  and  more  particularly  for  that  of 
the  corona  or  larmier,  which  the  ancients  called  factrnar^ 
th^  French  plafond,  and  we  usually  the  drip.  It  is  en- 
riched with  compartiments  of  ro^es ;  and  in  the  Doric 
order  has  18  drops,  disposed  in  three  ranks,  six  in  each, 
placed  to  the  right  of  the  guttae,  at  the  bottom  of  the 
tri  glyphs. 

SOFI,  or  SoFHi.     See  SoPHi. 

SOBTENING,  in  Painting,  the  mixing  and  dilut- 
ing of  colours  with  the  brush  or  pencil. 

SO  HO,  the  name  of  a  set  of  works,  or  manufactory 
of  a  variety  of  hardwares,  belonging  to  the  late  Mr 
Boulton,  situated  on  the  borders  of  Staffordshire,  within 
two  miles  of  Birmingham ;  now  so  justly  celebrated  as 
to  deserve  a  short  historical  detail* 

About  30  years  ago  the  premises  consisted  of  a  small 
mill  and  a  few  obscure  dwdlings.  Mr  Boulton,  in  con- 
janction  with  Mr  FothergilH  then  bis  partner,  at  an  ex- 
pence  of  9000I.  erected  a  handsome  and  extensive  edi- 
fice, with  a  view  of  manufacturing  metallic  toys.  The 
first  productions  consisted  of  buttons,  buckles,  watcb>- 
ehains,  trinkets,  and  sach  other  articles  as  were  peculiar 
to  Birmingham.  Novelty^  taste,  and  variety,  were 
however  always  conspicuous  \  and  plated  wares,  known 
by  the  name  of  Sheffield  plate,  comprising  a  great  var 
riety  of  useful  and  ornamental  articles^  became  another 
permanent  subject  of  manufacture. 

To  open  channels  for  the  consumption  of  these  com- 
modities, all  the  northern  part  of  Europe  was  explored 
by  the  mercantile  partner  Mr  Fothergilh  A  wide  and 
extensive  correspondence  was  thus  established,  the  un^ 
dertaking  became  well  known,  and  the  manufacturer, 
by  becoming  his  own  merchant,  eventually  enjoyed  a 
double  profit. 

Impelled  by  an  ardent  attachment  to  the  arts,  and  by 
the  patriotic  ambition  of  forming  his  favourite  Soho  into 
ft  fruitful  seminary- of  artists,  the  proprietor  extended  bis 


views  ;  and  men  of  taste  and  talents  were  now  sougdt     StAa, 
for,  and  liberally  patronised.     A  successful  imitation  of      Soil, 
the  French  or  mou/ise  oniaments,  consisting  of  vases,         t 
tripods,  candelabra,  &c.  &c.  extended  the  celebrity  of 
the  works.    Services  of  plate  and  other  works  in  silver, 
both  massive  and  airy,  were  added,  and  an  assay  office 
was  established  in  Birmingham. 

Mr  Watt,  the  ingenious  improver  of  the  steam-eit- 
gine,  was  afterwards  taken  into  partnership  Vf'tth  Mr 
Boulton ;  and  they  carried  on  at  Soho  a  manufactory  of 
steam-engines,  not  less  beneficial  to  the  pulilic  thiin  lu- 
crative to  themselves.  This  valuable  machine,  the  na- 
ture and  excellencies  of  which  are  described  in  another 
place  (see  SrsAM-Engine),  Mr  Boulton  proposed  to  ap- 
ply to  the  operation  of  coining,  and  suitable  apparatus 
was  erected  at  a  great  expence,  for  the  purpose  of  being 
employed  by  government  to  make  a  new  copper-coinage 
for  the  kingdom.  Artists  of  merit  were  engaged,  and 
specimens  of  exquisite  delicacy  were  exhibited j  the 
works  were  also  employed  upon  highly  finished  medals 
and  private  coins.  To  enumerate  all  the  productions 
of  this  manufactory  would  be  tediou3  (a). 

In  a  national  view,  Mr  Boulten^s  undertakings  are 
highly  valuable  and  important.  By  collecting  around  = 
him  artists  of  various  descriptions,  rival  talents  have 
been  called  forth,  and  by  successive  competition  have 
been  multiplied  to  an  extent  highly  beneficial  to  thfe 
public.  The  manual  arts  partook  of  the  benefit,  and 
became  proporlionably  improved. 

A  barren  heath  has  been  covered  with  plenty  and  po- 
pulation *,  and  Mr  Boulton's  works,  which  in  their  in- 
fancy were  little  known  and  attended  to,  now  cover  se- 
veral acres,  give  employment  to  more  than  600  persons, . 
and  are  said  to  be  the  first  of  their  kind  in  Europe. 

SOIL,  the  mould  covering  the  surface  of  the  earth, . 
in  which  vegetables  grow.     It  serves  as  a  support  for 
vegetables,  and  as  a  reservoir  for  receiving  and  commu- 
nicating nourishment; 

Setis  are  commonly  double  or  triple  compounds  of  the 
several  reputed  primitive  earths,  except  the  barytic. 
The  magnesian  likewise  sparingly  occurs.  The  more 
fertile  soils  afford  also  a  small  proportion  of  coally  sub- 
stance arising  from  putrefaction,  and  some  traces  of  ma- 
rine acid  and  gypsum.  The  vulgar  division  into  clay, 
chalk,  sand,  and  gravel,  is  well  understood.  Loam  de- 
notes any  soil  moderately  adhesive  ^  and,  according  to 
the  ingredient  that  predominates,  it  receives  the  epithets 
of  clayey,  chalky,  sandy,  or  gravelly.  The  intimate 
mixture  of*  clay  witbthe  oxydes  of  iron  is  called  tiff, 
and  is  of  a  hard  consistence  and  a  dark  reddish  colour.  . 
Soils  are  foiind  by  analysis  to  contain  their  earthy  ingre- 
dients in  very  different  proportions.  According  to  M. 
Giobert,  fertile  mould  -  in  the  vicinity  of  Turin,  where 
the  fall  of  rain  amount?  yearly  to  40  inches,  affords  for 
each  100  parts,  from  77  to  79  of  silex,  from  8  to  14  of  ' 
argill,  and  from  5  tO'  12  of  lime  ^  besides  about  one-half 
of  carbonic  matter,  and  nearly  an  equal  weight  of  gas, 
partly  carbonic  and  partly  hydrocarbonic.  The  same 
experimenter  represents  the  composition  of  barren  soils 
in  similar  situations  to  be  from  42  to  88  per  cent,  of  si- 

I".  - 


(a)  It  was  at  this  place,  in  the  year  1772,  that  Mr  Eginton  invented  an  expeditious  method  of  copying  pic- 
tures in  oil  ;  but  we  do  not  know  how  fat  this  method  hsis  succeeded. . 
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lex,  firom  20  to  30  of  wgilly  and  fmni  4  to  lO  of  lime. 
The  celebrated  Bei^gmao  foond  rich  soilf  in  the  valleys 
of  Sweden,  where  the  annual  qoantity  of  rain  is  24 
inches,  to  contain,  for  each  100  parts,  ^6  of  siliceous 
oand,  14  of  argill,  and  30  of  lime.  In  the  climate  of 
Paris,  where  the  average  fall  of  rain  is  20  inches,  fertile 
mixtares,  according  to  M.  Tillet,  varj  from  46  to  52 
per  cent,  of  silez,  and  from  11  to  17  of  argill,  with  37 
of  lime.  Mr  Arthnr  Young  discovered,  that  the  value 
of  fertile  lands  is  nearly  proportioned  to  the  quantities 
of  gas  which  equal  weights  of  their  soil  afford  by  dis- 
tillation, and  Sir  Humphrey  Davy  concludes  that  the 
fertility  of  soils  is  nearly  in  proportion  to  their  power 
of  absorbing  moisture.  See  Agriculture  in  this 
"work,  and  in  the  Supplement. 

SOISSONS,  an  aneient,  large,  and  considerable  city 
of  France,  in  the  department  of  Atsne  and  late  province 
of  Soissonnois.  It  was  the  capital  of  a  kingdom  of  the 
name  name,  under  the  first  race  of  the  French  mooarchs. 
It  contained  8189  inhabitants  in  1800,  and  is  a  btsbop^s 
The  environs  are  charming,  but  the  streets  are 


narrow,  and  the  houses  ilUbnilt.  The  fine  cathedral  has 
4Nie  6f  the  most  considerable  chapters  in  the  kingdom; 
nnd  the  bishop,  when  the  archbishop  of  Rheiros  was  ab- 
sent, had  a  right  to  crown  the  king.  The  castle,  though 
ancient,  is  not  that  in  which  the  kings  of  the  first  race 
resided.  Soissoos  is  seated  in  a  very  pleasant  and  fertile 
yalleyi  on  the  river  Aisne,  30  miles  west  by  n<Hrth  of 
Hheims,  and  60  north*east  of  Paris.  £•  Long.  3.  24. 
N.  Lat.  49.  23. 

SOKE,  or  DDK.    See  Socage. 

SOKEMANS.    See  See  and  Socage. 

SOL,  in  Musk  J  the  fifth  note  of  the  garoot,  ui^  fv, 
fnt\/aj  solj  la*    See  Gamut. 

Sol,  or  Sou^  a  French  coin  made  op  of  copper  mixed 
with  a  little  silver,  and  is  worth  upwards  of  an  English 
luilfpenny,  or  the  23d  part  of  an  English  shilling.  The 
sol  when  first  sUock  was  eqaial  in  valne  to  1 2  denien 
Tonmois,  whence  it  was  also  called  douwnn^  a  name  it 
still  retains,  though  its  ancient  value  be  changed  \  the 
•ol  having  been  since  augmented  by  three  deniers,  and 
•truck  with  a  puncheon  of  a  flenr-de-lis,  to  make  it  cur- 
rent for  15  deniers.  Soon  after  the  old  sols  were  coined 
over  again,  aOd  both  old  and  new  were  indifferently 
made  current  for  15  deniers.  In  1709,  the  value  of 
the  same  sols  was  raised  to  18  deniers.  Towards  the 
latter  end  of  the  reign  of  Louis  XIV.  the  sol  of  1 8  de- 
niers was  again  lowered  to  15  ^  and  by  the  late  king  it 
was  reduced  to  the  original  value  of  1 2.  What  it  is  at 
present  posterity  may  perhaps  discover. 

The  Dutch  have  also  two  kinds  of  sols :  the  one  of 
silver,  called  sol$  de  groSj  and  likewise  scheiing;  the 
other  of  copper,  called  also  the  sWyver* 

Sol,  the  Sun^  in  Astrtnurnnf^  Astroicgyf  &c«  See 
AsTRONOMT,  passim. 

Sol,  in  Chemistry^  is  gold  \  thus  called  from  an  opi- 
nion that  this  metal  is  in  a  particolar  manner  under  the 
ii^nence  of  the  sun. 

Sol,  in  Heraldry ^  denotes  Or,  the  golden  colour  in 
the  arms  of  sovereign  princes. 

SOL^US,  or  SoLEUS,  in  Anatomy^  one  of  the  ex- 
tensor muscles  of  the  foot,  rising  from  the  upper  and 
bincfer  parts  of  the  tibia  and  fibula; 

SOLAN-GOOSE.  See  Pelicakus,  OnMiTBOLOGt 
tndcM* 
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SOLANDRA,  a  geoos  of  plants  beloiiguig  to  the  Ssbadn 


class  of  monadelphia,  and  to  the  order  of  polyaadria  9 
and  in  the  natural  system  arranged  nsder  the  38th  or- 
der, TncocrriT.     Sm  Botant  Indes. 

SOLANUM,  a  genns  of  the  monogynia  urder,  be- 
longing to  the  pentandria  class  of  plants ;  and  in  the  b»- 
tnral  method  ranking  nndcr  the  28th  order,  LtiruUt, 
See  Botany  Index. 

SOLAR,  something  belonging  to  the  SuK. 

SoL4a  Spots,  .  See  Astronomy  Index, 

SOLD  AN.     See  Sultan. 

SOLDANELLA,  a  genus  of  plants  belonging  to 
the  class  of  pentandria,  and  order  of  monogynia  ^  and 
in  the  natural  system  arranged  under  the  21st  order, 
Frsciee.     See  Botany  Index, 

SOLDER,  SoDDER,  or  Soder^  a  metallic  or  mineral 
composition  used  in  soldering  or  joining  together  other 
metals. 

Solders  are  made  of  gold,  silver,  copper,  tin,  bismuth, 
and  lead}  nsnally  observing,  that  in  the  composition 
there  be  some  of  tlie  metal  that  is  to  be  soldered  mixed 
with  some  higher  and  finer  metals.  Goldsmiths  usually 
make  four  kinds  of  solder,  viz.  solder  of  eight,  where 
to  seven  parts  of  silver  there  is  one  of  brass  or  copper; 
solder  of  six,  where  only  a  sixth  part  is  copper  \  solder 
of  four,  and  solder  of  three.  It  is  the  mixture  of  cop- 
per in  the  solder  that  makes  raised  plate  coroe  always 
cheaper  than  flat. 

As  mixtures  of  gold  with  a  little  co|^r  are  foond 
to  melt  with  less  heat  than  pure  gold  itself,  these  mix- 
tures serve  as  solders  for  gold*:  two  pieces  of  fine  gold 
are  soldered  by  gold  that  has  a  small  admixture  of  cop^' 
per ;  and  gold  alloyed  with  copper  is  soldered  by  such 
as  is  alloyed  with  more  copper :  the  workmen  add  a 
little  silver  as  well  as  coppery  and  vary  the  prop<»rtions 
of  the  two  to  one  another,  so  as  to  mak^  the  colour  of 
the  solder  cwrespond  as  nearly  as  may  be  to  that  of  the 
piece.  A  mixture  of  gold  and  copper  is  also  a  solder 
for  fine  copper  as  well  as  for  fine  gold.  Gold  being 
|Nurticularly  disposed  to  unite  with  iron,  proves  an  ex- 
cellent solder  for  the  finer  kinds  of  iron  and  steel  instro- 
nents. 

The  solder  used  by  plumbers  is  made  of  two  ponnds 
of  lead  to  one  of  block-tin.  Its  goodness  is  tried  by 
melting  it,  and  pouring  the  bigness  of  a  crown-piece  on 
a  table;  for,  if  g^od,  there  will  arise  little  bright  shining 
stars  therein.  The  solder  for  eopper  is  made  like  that 
•of  the  plumbers  \  only  with  copper  and  tin  \  and  £Dr 
very  nice  works,  instead  of  tin,  they  sometimes  use  a 
quantity  of  silver.  Solder  for  Un  is  made  of  two-thirds 
of  tin  and  one  of  lead,  or  of  equal  parts  of  each  \  bnt 
where  the  work  is  any  thing  delicate,  as  in  oi^an-pipes, 
where  the  juncture  is  scarce  discernible,  it  is  made  of 
one  part  of  bismuth  and  three  parts  of  pewter.  The 
pewterers  use  a  kind  of  solder  made  with  two  parts  of 
tin  and  one  of  bismuth ;  this  composition  melts  with  the 
least  beat  of  any  of  the  solders. 

Silver  solder  is  that  which  is  made  of  two. porta  of 
.silver  and  one  of  brass,  and  osed  in  soldering  those  me- 
tals. Spelter  solder  is  made  of  one  part  of  bfass^tnd 
two  of  spelter  or  zinc,  and  is  used  by  the  bra&iers  and 
-  coppersmiths  for  soldering  brass,  copper,  and  iron.  This 
solder  is  improved  by  adding  to  each  ounce  of  it  tme 
pennyweight  of  silver;  but  as  it  does,  not  melt  without 
a  considerable  degree  of  beat,  it  cannot  be  used  when 
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o1d«r'  it  18  laconvenieat  to  beat  the  work  red  hot  j  in  wbicli 
H        emse  copper  and  brass  are  soldered  with  silver. 

Though  spelter  solder  be  mach  cheaper  than  silver- 
solder,  yet  workmea  in  many  cases  prefer  the  latter. 
And  Mr  Boyle  informs  us,  that  be  has  found  it  to  run 
with  so  moderate  a  heat,  as  not  much  to  endanger  the 
melting  of  the  delicate  parts  of  the  work  to  be  soldered } 
and  if  well  made,  this  silver  solder  will  lie  even  upon  the 
ordinary  kind  itself  (  and  so  fill  up  those  little  cavities 
that  may  chance  to  be  left  in  the  first  operation,  which 
is  not  easily  done  without  a  solder  more  easily  fusible 
than  the  first  made  use  of.  As  to  iron,  it  is  sufficient 
that  it  be  heated  to  a  white  heat,  and  the  two  extremi- 
ties, in  this  state,  be  hammered  together;  by  which 
means  they  become  incorporated  one  with  the  other. 

SOLDERING,  the  joining  and  fastening  together  of 
two  pieces  of  the  same  metal,  or  of  two  diffel«nt  metals, 
by  the  fusion  and  application  of  some  metallic  composi- 
tion on  the  extremities  of  the  metals  to  be  joined. 

To  solder  upon  silver,  brass,  or  iron  :  Take  silver,  five 
pennyweights ;  brass,  four  pennyweights :  melt  them  to- 
gether for  soft  solder,  which  runs  soonest.  Take  silver, 
&ve  pennyweights ;  copper,  three  pennyweights  :  melt 
them  together  for  hard  solden  Beat  the  solder  thin, 
and  lay  it  on  the  place  to  be  sgldei*ed,  which  mast  be 
first  fitted  and  hound  together  with  wire  as  occasion  re- 
quires ;  then  take  borax  in  powder,  and  temper  it  like 
pap,  anil  lay  it  upon  tiie  solder,  letting  it  dry  j  then 
cover  it  with  live  coalri,  and  blowi  and  it  will  run  im- 
mediately 'y  take  it  presently  out  of  the  fire,  and  it  is 
done.  It  is  to  be  observed,  that  if  any  thing  is  to  be 
soldered  in  two  places,  which  cannot  well  be  done  at  one 
time,  yon  must  first  solder  with  the  baiter  solder,  and 
then  with  the  soft ;  for  if  it  be  first  done  with  the  soft, 
it  will  unsolder  again  before  the  other  is  fastened.  Let 
it  be  observed,  that  if  you  would  not  have  your  solder 
run  about  the  piece  that  is  to  be  soldered,  you  must  mb 
sQch  places  over  with  chalk. — In  the  soldtrring  either  of 
gold,  silver,  copper,  or  either  of  the  met&k  above  men- 
tioned, there  is  generally  osed  borax  in  powder,  and 
sometimes  rosin.  As  to  iron,  it  is  sufficient  tfiat  it  be 
heated  zed  hot,  and  the  two  extremities  thus  hammered 
together,  by  which  means  they  will  become  incorporated 
with  each  other.  For  the  finer  kinds  of  iron  and  steel 
instraments,  however,  gold  proves  an  exeelltnt  solder. 
This  metal  will  dissolve  twice  or  titriee  its  weight  of 
iron  in  a  degree  of  heat  very  far  hm  than  that  in  wifich 
iron  itself  melts ;  hence  if  a  shmH  plate  of  goM  is  warp- 
ed round  the  parts  to  be  joined,  and  afterwards  melted 
by  a  blew-pipe,  it  strongly  unites  the  pieces  together 
without  any  injury  to  the  iuBtroment,  however  delicate. 

SOLDIER,  a  military  man  listed  to  serve  a  prince 
or  state  in  consideration  of  a  certain  daily  pay. 

SofLDisit'CraB.   Siee  Cakccr,  Entomology  Intkx. 

Freth^Water  Soldisb.  See  Stratiotes,  Botany 
Index, 


Greek,  rtXaiiuf^H,  derived  from  the  iSb/f,  a  people  of  Solecisai 
Attica,  who  being  transplanted  to  CiKcia,  lost  the  pu*        11 
rity  bf  their  ancient  tongtie,  and  became  ridiculous  to .  ^  ."°*', 
the  Athenians  for  the  improprieties  iiitd  which  they 
fell. 

SOLEMN,  something  performed  with  much  pompi 
ceremony,  and  expence.  Thus  we  say,  solemn  feasts,' 
solemn  funerals,  solemn  games,  See— -In  law,  solemn 
signifies  soniething  authentic,  or  what  is  clothed  in  all 
its  formalities* 

SOLEN,  Razor-sHeath,  or  Knife-handh  Shell  $ 
a  genus  belonging  to  the  chiss  of  vermes^  and  order  of 
testacea.     See  Conchology  Index. 

SOLEURE,  a  canton  of  Swisserland,  the  nth  in 
rank  in  the  Helvetic  confederacy,  into  which  it  was  ad- 
mitted in  the  year  1 481.  It  stretches  partly  throudi 
the  plain,  and  partly  along  the  chains  of  the  Jura.  It 
contained  in  1815  about  48,600  inhabitants,  upon  385 
square  miles.  The  soil  for  the  most  part  is  exceedingly 
fertile  in  corn  $  and  the  districts  within  the  Jura  abound 
in  excellent  pastures.  The  trade  of  the  town  and  canton 
is  of  little  valuf*,  although  they  are  commodionsly  situat- 
ed for  commerce.  It  is  divided  into  1 1  bailiwicks,  the 
inhabitants  of  which  are  all  Roman  Catholics,  exbept 
those  of  the  bailiwick  of  Bockegberg,  who  profess  the 
reformed  religion.  The  sovereign  power  resides  in  the 
great  council,  .which,  comprising  the  senate  or  little 
council  of  36,  consists  bf  102  members,  chosen  by  the 
senate  in  equal  proportions  from  the  1 1  tf  ibes  or  com- 
panies into  which  the  ancient  burghers  a^e  distributed. 

A  melancholy  catastrophe  took  place  in  this  canton 
on  the  13th  July  1813.  The  river  Birse,  swelled  by 
the  rains,  overflowed  its  banks  at  Dornacb,  and  under- 
mined a  house,  which  was  thrown  down  and  buried  a 
number  of  persons  in  its  ruins.  An  ancient  tower, 
which  was  occupied  as  the  prison,  experienced  a  similar 
fate,  fell  on  the  bridge,  broke  it  in  the  centre,  and 
precipitated  a  great  crowd  of  persons  collected  tipbn  it 
into  tlie  torrent.  By  this  accident  150  of  the  inhabi- 
tants lost  their  liVes. 

Soleore,  an  ancient  and  extremely  neat  town  of 
Swisserland,  capital  of  the  canton  of  the  same  name.  It 
contains  about  400O  inhabitants,  and  is  pleasantly  seat- 
ed on  the  Aar,  which  here  expands  into  a  noble  river. 
Among  the  most  remarkable  objects  of  curiosity  in  thia 
town  is  the  new  church  of  St  Urs,  which  was  began 
in  1762  and  finished  in  1772^  a  noble  edifice  of  a 
whitish  grey  stone  or  coarse  marble,  which  admits  a 
polish.  This  building  cost  at  Yeast  8o,oool.  a  consider- 
able sum  for  such  a  small  republic,  whose  revenue  scarce* 
ly  exceeds  1 2,ooo1.  a-year.  Soleure  is  surrounded  by 
regular  stone  fortifications,  and  is  20  miles  north^north- 
east  of  Bern,  27  south-south-west  of  Basl^,  and  45  we^t 
of  Zurich.     E.  Long.  7.  10.  N.  Lat.  47.  15. 

SOLPAING,  in  Music^  the  naming  dr  pronouncing 
the  several  notes  of  a  song  by  the  Syllables  vt^  re^  fni^ 


SOLE,  in  the  manege,  a  sort  of  horn  nnder  a  borse^s    ^,  W,  &c.  in  learning  to  sing  it. 


fbel,  which  i«  nrach  more  lender  than  the  other  horn  that 
emsempasses  the  foot,  and  by  reason  of  its  hardness  is 
properly  called  the  horn  or  Aoq/I 

Sole.    See  Pleuronectes,  Ichthyology  Index* 

SOLEA.    See  Sandal  andi  SaoE. 

SOLECISM,  in.  Orafmner,^  a  falM  manner  of  speak* 
ing,  contrary  te  the  rales  of  grammar,  either  in  respe<^ 
of  declension,  conjugation,  or  8ynta^«-^Xhe  wqrd  is 

Vol.  XIX.  Part  a  ^ 


Of  the  seven  notes  in  the  French  scale  t«^  rr,  mi^Ja^ 
«>/,  hiy  n,  only  four  ane  used  among  us  in  singing,  as 
nd^  fa^  sol^  la :  their  ofl^  is  principallyr  in  singings 
that  by  applying  titem  to  every  note  of  the  scale,  it  may 
•wot  only  be  pronounced  with  more  ease,  but  chiefly 
•that  by  them  t!he  tones  and'  semitones  of  the  natural 
eoale  may  be  better  ih«rked  out  and  distingc^t^^4.  Tss^ 
design  i»  obtained  by  the  four  syllables  J<a^«^>V»"s;^^ 
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SoIfiilBg,  Thus  from  Jit  to  soils  a  tone,  abo  from  sol  to  la^  and 
j  Solfaterra.  from  la  to  fm\  withoot  distinguisljing  the  greater  or  less 
tone  ;  but  from  la  to  Ja^  also  from  mi  to  Ja^  is  00I7  a 
semitone.  If  then  these  be  applied  in  this  order, /a,  sol^ 
la^Ja^  solf  la^  mi^fa^  &c.  they  express  the  natural  series 
from  C  ;  and  if  that  be  repeated  to  a  second  or  third 
octave,  we  see  by  them  hovr  to  express  all  the  different 
orders  of  tones  and  semitones  in  the  diatonic  scale  \  and 
still  above  mi' will  stand  ^o,  sol^  la^  and  below  it  the  same 
inverted  luj  sol^  fa^  and  one  mi  is  always  distant  from 
another  an  octave  \  which  cannot  be  said  of  any  of  the 
rest,  because  after  mi  ascending  come  always  fa^  solf 
la,  which  are  repeated  invertedly  descending. 

To  conceive  the  use  of  this,  it  is  to  be  remembered, 
that  the  first  thing  in  learning  to  sing,  is  to  make  one 
raise  a  scale  of  notes  by  tones  and  semitones  to  an  oc- 
tave, and  descend  again  by  the  same  \  and  then  to  rise 
and  fall  by  greater  intervals  at  a  leap,  as  thirds  and 
fourths,  &c.  and  to  do  all  this  by  beginning  at  notes  of 
diderent  pitch.  Then  those  notes  are  represented  by 
lines  and  spaces,  to  which  these  syllables  are  applied, 
and  the  learners  taught  to  name  each  line  and  space 
thereby,  which  makes  what  we  call  solfaing;  the  use 
whereof  is,  that  while  they  arc  Itaruing  to  tune  the  de- 
grees and  intervals  of  sound  expressed  by  notes  on  a 
line  or  space,  or  learning  a  song  to  which  no  words  are 
applied,  they  may  not  only  do  it  the  better  by  means 
of  articulate  sounds,  but  chicBy  that  by  knowing  the 
degrees  and  intervals  expressed  by  those  syllables,  thry 
may  more  readily  know  th«  places  of  the  semitones,  and  . 
the  true  distance  of  the  notes.  See  the  article  Sing- 
ing. 

SOLFATERRA,  a  mountain  of  Italy  in  the  king- 
dom of  Naples,  and  Terra  di  Lavoro.  This  mountain 
appears  evidently  to  have  been  a  volcano  in  ancient 
times;  and  the  soil  is  yet  so  hot,  that  the  workmen  em- 
ployed there  in  making  alum  need  nothing  else  besides 
the  heat  of  the  ground  for  evaporating  their  liquids. 
Of  this  mountain  we  have  the  following  account  by  Sir 
William  Hamilton.  ''  Near  Astruni  (another  moun- 
tain, formerly  a  volcano  likewise)  rises  the  Solfaterra, 
which  not  only  retains  its  cone  and  crater,  but  much 
of  its  former  heat.  In  the  plain  within  the  crater, 
smoke  issues  from  many  parts,  as  also  from  its  sides ; 
here,  by  means  of  stones  and  tiles  heaped  over  the  cre- 
Tices,  through  which  the  smoke  passes,  they  collect  in 
an  awkward  manner  what  they  call  sale  armoniaco; 
and  from  the  sand  of  the  plain  they  extract  sulphur  and 
alum.  This  spot,  well  attended  to,  might  certainly 
produce  a  good  revenue,  whereas  I  doubt  if  they  have 
hitherto  ever  cleared  200I.  a-year  by  it.  The  hollow 
sound  produced  by  throwing  a  heavy  stone  on  the  plain 
of  the  crater  of  the  Solfaterra,  stems  to  indicate  that  it 
is  supported  by  a  sort  of  arched  natura;  vault ;  and  one 
is  induced  to  think  that  there  is  a  pool  of  water  be- 
neath this  vault  (which  boils  hy  the  heat  of  a  subter- 
raneous fire  still  deeper),  by  the  very  moist  steam  that 
issues  from  the  cracks  in  the  plain  of  the  Solfaterra, 
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which,  like  that  of  boiling  water,  runs  off  a  sword  or  Solfaiena 
knife,  presented  to  it,  in  great  drops.  On  the  outside  (I 
and  at  the  foot  of  the  cone  of  the  Solfaterra,  towards 
the  lake  of  Agnano,  water  rushes  out  of  the  rocks  so 
hoC  as  to  raise  the  quicksilver  in  Fahrenheit's  thermo- 
meter to  the  degree  of  boiling  water  (a)  ^  a  fact  of 
which  I  was  myself  an  eye-witness.  This  place,  well 
worthy  the  observation  of  the  curious,  has  been  taken 
little  notice  of  ^  it  is  called  the  Pisciarelli,  The  (;oni- 
roon  people  of  Naples  have  great  faith  in  the  efficacy  of 
this  water*,  and  make  much  use  of  it  in  all  cutaneous  dis- 
orders, as  well  as  for  another  disorder  that  prevails  here. 
It  seems  to  be  impregnated  chiefly  with  sulphur  and 
alum.  When  you  approach  your  ear  to  the  rocks  of 
the  Fisciarelli,  from  whence  this  water  oozes,  you  heav 
a  horrid 'boiling  noise,  which  seems  to  proceed  from 
the  huge  cauldron  that  may  be  supposed  to  be  under 
the  plain  of  the  Solfaterra.  On  the  other  side  of  the 
Solfaterra,  next  the  sea,  there  is  a  rock  which  has  com- 
municated with  the  sea,  till  part  of  it  was  cut  away  to 
make  the  road  to  Puz.z.ole  j  this  was  undoubtedly  a  con-' 
siderahle  lava,  that  ran  from  the  Solfaterra  when  it  was 
an  active  volcano.  Under  this  rock  of  lava,  which  is 
more  than  70  feet  high,  there  is  a  stratum  of  pumice 
and  ashes.  This  ancient  lava  is  about  a  quarter  of  a 
mile  broad  ^  you  meet  with  it  abruptly  befoi-e  you  come 
in  sight  of  Puzzole,  and  it  finishes  as  abruptly  within 
about  100  paces  of  the  town.  The  ancient  name  of 
the  Solfaterra  was  Forum  Volrant ;  a  strong  proof  of 
its  origin  from  subterraneous  fire.  l*lic  degree  of  heat 
that  the  Soltaferra  has  preserved  for  so  many  ages, 
seems  to  have  calcined  the  stones  upon  its  cone  and  in 
its  crater,  as  they  are  very  white  and  c^rumble  ea»ily* 
in  the  hottest  parts. 

SOLICITOR,  a  person  employed  to  take  care  of 
and  manage  suits  depending  in  the  courts  of  law  or 
equity.  Solicitors  are  within  the  statute  to  be  sworn, 
and  admitted  by  the  judges,  before  they  are  allowed  to 
practise  in  our  courts,  in  like  manner  as  attorneys. 

There  is  also  a  great  officer  of  the  law,  next  to  the 
attorney-general,  who  is  styled  the  king's  solicitor>|re- 
neral  ^  who  holds  his  office  by  patent  during  the  king's 
pleasure,  has  the  care  and  concern  of  managing  the 
king's  aflairs,  and  has  fees  for  pleading,  besides  other 
fees  arising  by  patents,  &c.  He  attends  on  the  privy- 
council  ',  and  the  attorney-general  and  he  were  ancient- 
ly reckoned  among  the  officers  of  the  exchequer  \  they 
have  their  audience,  and  come  within  the  bar  in  all 
other  courts. 

SOLID,  in  Philosophy^  a  body  whose  parts  are  so 
firmly  connected  together,  as  not  easily  to  give  way  or 
slip  irom  each  other  \  in  which  sense  ao/iV/  stands  oppo- 
sed io  fluid. 

Geometricians  define  a^solid  to  be  the  third  species 
of  magnitude,  or  that  which  has  three  dimensions,  viz. 
length,  breadth,  and  thickness  or  depth. 

Solids  are  commonly  divided  into  regular  and  irregu- 
lar* The  regular  solids  are  those  terminated  by  regular 

and 


.  (a)  "  I  have  remarked,  that  after  a  great  fall  of  rain,  the  degree  of  beat  in  this  water  is  much  less  \ 
which  will  account  for  what  Padre  Torre  says  (in  his  book,  intitled  Histoire  et  Phenomenes  du  Vesuve')^  that 
when  he  tried  it  in  company  with  Monsieur  de  la  Condamine,  the  degree  of  beat,  upon  Reaumur's  thermometer, 
was  68*.  1 


SOL 


C    4^7    ] 


S    O    L 


uni  t<(Via\  planesy  aod  are  only  fire  in  naaiber,  viz.  the 
tetrahedroD)  which  coosists  of  four  equal  triangles  -y  the 
cube  or  hexahedron,  of  six  equal  squares  ^  the  octahe- 
dron, of  eight  equal  triangles }  the  dodecahedron,  of 
twelve }  and  the  icosahedroo,  of  twenty  equal  triangles. 

The  irregular  solids  are  almost  infinite,  comprehend* 
ing  all  such  as  do  not  come  under  the  definition  of  re- 
gular solids  'f  as  the  sphere,  cylinderi  cone,  parallelo- 
gram, prism,  paraHelopiped,  &c. 

Solids,  in  Ancuomy^  are  the  bones,  ligaments,  mem^ 
branes,  muscles,  nerves  and  vessel.^,  &c. 

The  solid  parts  of  the  body^  though  equally  conipo- 
s^d  of  vessels,  are  different  with  regard  to  their  consist- 
ence \  some  being  bard  and  others  soft.  The  hard,  as 
the  bones  and  cartilages,  give  firmness  and  attitude  to 
the  body,  and  sustain  the  other  parts :  the  soft  parts, 
either  alone  or  together  with  the  hard,  serve  to  execute 
the  animal  functions.     See  Anatomy. 

SOLIDAGO,  a  genus  of  plants  belonging  to  the 
•lass  of  syngene^ia,  and  to  the  order  of  polygamia  su- 
perfloa  \  and  in  the  natural  system  ranging  under  the 
49th  order,  Composita.     See  Botany  Index, 

SOLIDITY,  that  property  of  matter,  or  body,  by 
which  it  excludes  all  other  bodies  from  the  place  which 
itHeif  possesses  ^  and  as  it  would  be  absurd  to  suppose 
that  two  bodies  could  possess  one  and  the  same  place  at 
the  same  time,  it  follows,  that  the  softest  bodies  are 
eqnaUy  solid  with  the  hardest.  See  Metaphysics, 
N«  44,  173,  &c. 

Among  geometricians,  the  solidity  of  a  body  denotes 
the  quantity  or  space  contained  in  it,  and  is  called  also 
its  solid  content. 

The  solidity  of  a  cube,  prism,  cylinder,  or  paraHelo- 
piped is  had  by  multiplying  its  basis  into  its  height. 
The  solidity  of  a  pyramid  or  cone  is  had  by  miiU 
tiplying  either  the  whole  base  into  a  third  part  of  the 
height,  or  the  whole  height  into  a  third  part  of  the 
base. 

SOLILOQUY,  a  reasoning  or  discourse  which  a 
man  holds  with  himself^  or,  more  properly,  according 
to  Papias,  it  is  a  discourse  by  way  of  answer  to  a  ques- 
tion that  a  man  proposes  to  himself* 

Soliloquies  are  become  very  common  on  the  modem 
stage  \  yet  nothing  can  be  more  inartificial,  or  more  un- 
natural, than  an  actor^s  making  long  speeches  to  him- 
self, to  convey  his  intentions  to  the  audience.  Where 
such  discoveries  are  necessary  to  be  made,  the  poet 
should  rather  take  care  to  give  the  dramatic  persons 
such  confidents  as  may  necessarily  share  their  inmost 
thoughts  \  by  whidh  means  they  will  be  more  naturally 
conveyed  to  the  audience  j  yet  even  this  is  a  shift  which 
accurate  poet  would  not  have  occasion  for.     The 
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following  lines  of  the  duke  of  Buckingham  concerning 
the  use  and  abuse  of  soliloquies  deserve  attention  : 

Soliliquies  had  need  be  very  few, 
Kxtremely  short,  and  spike  in  passion  too. 
Our  lover^j  talking  to  themselves,  for  want 
Of  others,  make  the  pit  their  confidant : 
Nor  is  the  matter  mended  yet,  if  thus 
They  trust  a  friend,  only  to  tell  it  us. 

SOLIMAN  II.  emperor  of  the  Turks,,  snrnaroed 
the  Magnificent^  was  the  only  son  of  Selim  I.  whom  he 
succeeded  in  1520.  He  was  educated  in  a  manner  ve- 
«y  diflerent  from  the  Ottoman  princes  in  general  >  for 


he  was  instilicted  in  the  maxims  of  politics  and  the  8^    Sdimaa 
crets  of  government.     He  began  his  reign  by  restoring  .      tl 
those  persons  their  possessions  whom  his  father  had  un-      ^°''** 
justly  plundered.    He  reestablished  the  authority  of  the 
tribunals,  which  was  almost  annihifated,  and  bestowed 
the  government  of  provinces  upon  none  but  persons  of 
wealth  and  probity :  "  L  would  have  my  viceroys  (ho 
used  to  say)  resemble  those  rivers  that  fertilize  the  fields 
through  which  they  pass,  not  those  torrents  which  sweep 
every  thing  before  them.*^ 

After  concluding  a  truce  with  Ismael  Sophy  of  Per- 
sia, and  subduing  Gozeli  Bey,  who  had  raised  a  rebel- 
lion in  Syria,  he  turned  his  arms  against  Europe.  Bel- 
grade was  taken  in  1522,  and  Rhodes  fell  into  his 
hands  the  year  following,  after  an  obstinate  and  enthu- 
siastic defence.  In  1326  he  defeated  and  slew  the  king 
of  Hungary  in  the  famous  battle  of  Mohatz.  Threo 
years  after  he  conquered  Buda,  and  immediately  laid 
siege  to  Vienna  itself»  But  after  continuing  20  days 
before  that  city,  and  assaulting  it  20  times,  he  was  obli« 
ged  to  retreat  with  the  loss  of  8o,coo  men.  Some  time 
after  he  was  defeated  by  the  Pir&ians,  and  disappointed 
in  his  hopes  of  taking  Malta.  He  succeeded,  however, 
in  dispossessing  the  Genoese  of  Chio,  an  island  which  had 
belonged  to  that  republic  for  more  than  200  years. 

He  died  at  the  age  of  76,  while  he  was  besieging  Si- 
geth,  a  town  in  Hungary,  on  the  30th  August  1 566. 

He  was  a  prince  of  the  strictest  probity,  a  lover  of 
justice,  and  vigorous  in  the  execution  of  it  j  but  he  tar- 
nished all  his  glory  by  the  cruelty  of  his  disposition* 
After  the  battle  of  Mohatz  be  ordered  ijoo  prisoners, 
most  of  them  gentlemen,  to  be  ranged  in  a  circle,  and 
beheaded  in  presence  of  his  whole  army. 

Soliman  thought  nothing  impossible  which  he  com« 
manded :  A  general  having  received  orders  to  throw  a 
bridge  over  the  Drave,  wrote  him,  that  it  was  impos- 
sible. The  sultan  sent  him  a  long  band  of  linen  with 
these  words  written  on  it;  "The  emperor  Soliman, 
thy  master,  orders  thee  to  build  a  bridge  over  the  Drave 
in  spite  of  the  difficulties  thou  mayest  meet  with.  He 
informs  thee  at  the  same  time,  that  if  the  bridge  be  not 
finished  upon  his  arrival,  he  wil!  hang  thee  with  the 
very  linen  which  informs  thee  of  his  will.^' 

SOLIPUGA,  or  Solifuga,  in  Natural  History^  the 
name  given  by  the  Romans  to  a  small  venomous  insect 
of  the  spider-kind,  called  by  the  Greeks  heliocentros ; 
both  words  signifying  an  animal  which  stinga  most  ia 
the  country  and  seasons  where  the  son  is  most  hot. 
Solinus  makes  this  creature  peculiar  to  Sardinia  \  but 
this  is  contrary  to  all  the  accounts  given  us  by  the  an- 
cients. It  is  common  in  Africa  and  some  parts  of  En- 
rope.  Almost  all  the  hot  countries  produce  this  veno- 
mous little  creature.  It  lies  under  the  sand  to  seizo 
other  insects  as  they  go  by  \  and  if  it  meet  with  any 
uncovered  part  of  a  man,  produces  a  wound  whiclt 
proves  very  painful  ^  it  is  said  that  the  bite  is  absolutely 
mortal,  but  probably  this  is  not  true.  Solinus  writes 
the  word  soUfuga^  and  so  do  many  others,  erroneously 
deriving  the  name  from  the  notion  that  this  animal  flies 
from  the  sun's  rays,  and  buries  itself  in  the  sand. 

SOLIS,  Antonio  DE,  an  ingenious  Spanish  writer, 
of  an  ancient  and  illustrious  family^  born  at  Placenza 
in  Old  Castile,  in  16 10.  He  was  intended  for  the 
law  \  but  his  inclination  toward  poetry  prevailed,  and 
he  cultivated  it  with  great  success.    Philip  \^^  ^  ^'^'^w^. 
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S^     imde  btOLOB*  of  hia  aecwlMies^  ^mi  after  his  destfa  tba 

I        ^ueen-regent  aj^inted  hhm  biBtoriograplier  of  the  I»- 

,  Soloa.      J^s^  a^  place  of  great  pceil  aaA  honour  :  bis  Hislery 

'         of  die  Cooquest  0^  Mexico  shomra  that  she  coold  not 

beve  naeied  a  filter  peraoB.    He  is  better  known  by  this 

bJstory  at  least  abruail,  than  bj  his  poetry  and  dramatic 

HTitkngAy  theugb  in  these  he  wai  also  diatiogoiebed.    He 

turned  priest  at  57  years  ef  age,  and  died  in  1 686* 

SOLITARY,,  that  which  is  remote  from  the  com- 
pany or  commerce  of  others  of  the  same  species. 

SOLlTABliESv  a  denomination  of  nuna  of  St  Peter 
4ii  Alcaatara,  iastkuted  ia.  1 676,  the  design  of  which 
.^las  to  unilate  the  severe  penttent  life  of  that  saint. 
Thus  they  aie  to  keep  a  coatinnal  silence,  sever  to 
open  theii  months  to  a  stranger  ^  to  employ  their  time 
wholly  ia  spiritual  exercises,  and  leave  their  temporal 
ooocerns  to  a  number  of  maids,  who  have  a  particular 
aoperioc  in  a  separate  part  of  tlie  monastery :  they  at- 
'Ways  go  bare^footed,  withoot  sandals  ^  gird  themselves 
•viih  a  tiifck  cord,  and  wear  no  linen* 

SOLO,  in  the  Italian  music,  is  frequently  used  in 
jneces  consisting  of  several  parts,  to  mark  those  that  are 
.ta  perform  alone  y  sLnJiauio  aolo^  vzo/wosolo.  It  is  also 
nsed  ibr  sonatas  composed  fur  one  violin,  one  German 
flute,,  or  other  instrument,  and  a  baM  y  thus  we  say, 
CoreUt*9  solosy  GeminianPs  solos^  &c.  When  twa  or 
thnee  parts  pl&j  or  sing  separatc-Iy  from  the  grand  elioroS| 
they  are  called  a  doi  soii^  a  tre  soh\  &c.  Solo  is  some- 
times denoted  by  S, 

SOLOMON,  the  son  of  Bavid  king  of  Israel,  re- 
nowned in  Scripture  for  his  wisdom,  riches,  and  magni- 
ficent temple  and  otiier  buildings.  Towards  the  end 
of  his  life  be  sullied  all  his  former  glor^  by  his  apostasy 
from  God ;  from  which  cause  vengeance  was  denoun- 
ced against  his  house  and  nation.  He  died  about  975 
B.  C. 

Solomon'^8  Seal^  a  species  of  Convallahia,  which 
^e,  Botany  Index. 

SOLON,  one  of  the  seven  wise  men  of  Greece,  was 
born  at  Salamis,  of  Athenian  parents,  who  were  de- 
scended from  Codrus.  His  father  leaving  little  patri- 
mony, he  had  recourse  to  merchandise  for  his  subsist- 
ence. He  had,  however,  a  greater  thirst  after  know- 
ledge and  fame  than  after  riches,  and  made  his  mercan- 
tile voyages  subservient  to  the  increase  of  his  intellec- 
tual treasures.  He  very  early  cultivated  the  art  of  poe- 
tiTf  and  applied  himself  to  the  study  of  moral  and  civil 
isisdom.  When  the  Athenians,  tired  out  with  a  long 
and  troublesome  war  with  the  Megarensians,  for  the  re* 
eovery  ofthe  isle  of  Salamis,  prohibited  any  one,  under 
pain  of  death,  to  propose  the  renewal  of  their  claim  to 
that  island,  Solon  thinking  the  prohibition  dishonourable 
to  the  state,  and  finding  many  of  the  younger  citizens  de- 
sirous to  revive  the  war,  feigned  himself  mad,  and  took 
care  to  have  the- report  of  his  insanity  spread  through  the 
city.  In  the  mean  time  be  composed  an  elegy  adapted 
to  the  state  of  public  aflPairs,  which  he  committed  to 
memory.  Every  thing  l)eing  thus  prepared,  he  sallied 
Ibrth  into  the  market  place  with  the  kin(\of  cap  on  his 
bead  which  was  comn^only  worn  by  sick  persons,  and, 
ascending  the  hcrald^s  stand,  lie  delivered,  to  a  mime* 
sous  a-owd,  his  lamentation  for  the  desertion  of  Salamis. 
The  verses  were  beard  with  general  applause ;  and  Pi- 
nstratns  seconded  his  advice,  and  urged  the  people  to 
wotvr  the  war.    The  decree  was  immediately  repealed  } 


the  datm^to  Satamia  was  naoned  y,  aoA  the  ooadoet  of    Mtt, 
the  war  waa  committed  to  Ssian  mid  Fit istraUBy  wba^   Sckdet, 
bj  means  of  a  stratagem,  defeated  Ike  lfegttiaii8SBS% 
and  recovered  Salamis. 

His  popularity  was  extended  thnrnj^  Greene  m  com- 
sequence  of  a  socceasf nl  attiaace  itkick  he  formed  among 
the  states  ia  defence  of  the  temple  at  IMphos  agaiaet  tlm 
Cirrhsans.  When  dissensiona  bad  arisea  at  Athena  be* 
tween  the  rich  creditors  and  their  poor  debtoia,  Solan 
waa  created  archoo,  with  the  anited  powers  of  sopreme 
legislator  and  nsagistrale*  He  saafr  reelore«l  harmony 
between  the  rich  and  peer :  He  caocelled  the  debts 
vhicii  had  proved  the  occaaioB  of  so  mack  oppressieo  y 
and  ordained  that  in  future  no  creditor  skaoW  be  allow* 
ed  t»  seize  the  body  of  the  debtor  for  his  security  :  Ha 
BMide  a  new  distribution  of  the  people,  instituted  new 
eoortt  of  jadicaiare,  and  framed  a  judicions  code  of 
laws,  which  afterwards  became  the  basis  of  the  laws  of 
the  twelve  tables  in  Rome.  Among  his  criminal  laws 
are  many  wise  and  excellent  regulations  y  bat  the  coda 
ia  necessarily  defective  with  respect  to  those  princi{det 
which  must  be  derived  from  the  knowledge  of  the  traa 
God,  and  of  pore  morality,  as  tbe  certain  foundations  of 
national  bappincits^  Two  of  them  in  particular  wemt 
very  exceptionable ;  the  permission  of  a  voluntary  exile 
to  persons  that  had  been  guilty  of  premeditated  mor- 
der,  and  the  appointment  of  a  less  severe  punishment 
for  a  rape  than  for  seduction.  Those  who  wish  to  see 
accurately  stated  the  comparative  excellence  of  the  laws 
of  Moses,  of  Lycurgus,  and  Solon,  may  consult  Prize 
Dissertations  relative  to  Natural  and  Revealed  Religtoa 
by  Teyler's  Theological  Society,  vol.  ix« 

The  interview  which  Solon  is  said  to  have  had  with 
Croesus  king  of  Lydia  j  the  solid  remarks  of  the  sage 
after  surveying  the  monarches  wealth  ;  the  recollection  of 
those  remarks  by  Crossus  when  doomed  to  die^  and*  tbtf 
noble  conduct  of  Cyrus  on  that  ocraftion,  are  known  to 
every  schoolboy.  Solon  died  in  the  island  of  Cyprus 
about  the  8oth  year  of  his  age.  Statues  were  erected 
to  his  memory  both  at  Athens- and  Salamis.  His  thirst 
after  knowledge  continued  to  the  last :  '*  I  grow  old 
(said  he)  learning  many  things.'*  Among  the  apoph* 
thegms  and  precepts  which  have  been  ascribed  to  Solon, 
are  the  following :  Laws  are  like  cobwebs,  that  eU" 
tangle  the  weak,  but  are  broken  through  by  the  strong* 
He  who  has  learned  to  obey,  will  known  how  tO'Com<« 
mand.  In  all  things  let  reason  be  your  guide.  Dili* 
gently  contemplate  excellent  things.  In  every  thing" 
that  you  do,  consider  the  end. 

SOLSTICE,  in  Astronomy^  that  time  when  the  son 
is  in  one  of  the  solstitial  points ;  that  is,  when  he  ia  at 
his  greatest  distance  from  the  equator  y  thus  called*  be* 
cause  he  then  appears  to  stand  still,  and  not  to  change 
his  distance  from  the  equator  for  some  time^  an  appear- 
ance owing  to  the  obliquity  of  our  sphere,  and  which 
those  living  under  the  equator  are  strangers  to. 

The  solstices  arc  two  in  each  year ;  the  aestival  or 
summer  solstice,  and  the  hyemal  or  winter  solstice.  The 
summer  solstice  is  when  the  sun  seems  to  describe  the 
tropic  of  cancer,  which  is  on  June  22.  when  he  makes 
the  longest  day  :  the  winter  solstice  is  when  the  sun  en- 
ters the  first  degree,  or  seems  to  describe  the  tropic  of 
Capricorn,  xrhich  is  on  December  22.  when  he  roakee 
the  shortest  day.  This  is  to  be  understood  as  in  oar 
northern  hemisphere  5  for  in  the  southeroy  tbesiui^aeu- 
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.Tstke  ttanee  irite  caprieorn  makts  tb^  summer  solsfke,  and 
tlntt  into  cancer  the  winter  sdstice.  The  two  points 
•f  ike  ecKptie,  wherein  the  «««'»  greatest  aseent  above 
the  eqaator,  and  his  descent  beiow  it,  are  terminated, 
are  cabled  the  solstittal  points ;  and  a  circle,  supposed  te 
pass  through  the  poles  of  the  world  and  these  pcinCs,  is 
caHed  the  soisfitM cohre.  The  snmmer  solstitial  point 
it  in  the  beginning  of  the  firtit  degree  of  cmeer;  stif^  is 
called  th^  testivalvi  summer  point;  and  the  winter  sol- 
stitial point  is  in  the  beginnrng  of  the  first  degree  of 
Capricorn,  and  is  called  the  winter  point.  These  two 
point9  are  diametrically  opposite  to  each  other. 

SOLUTION,  in  Chemistry^  denotes  an  intimate 
onion  of  solid  with  fhiid  bodies,  so  as  to  form  tt  transpa- 
rent liquor.     See  CremISTRT  passim. 

SOLVENT,  that  which  dissolves  a  solid  bod^  into 
a  transparent  fluid. 

SOLWAY  Mosa.     See  iiowng  Mo^s. 
SOMBRERO,  the  name  of  an  uninhabited  island  in 
the  West  Indies  in  the  form  of  a  hat,  whence  the  name 
is  derived.     It  is  also  the  name  of  one  of  the  Nicebar 
isltuids  in  the  East  Indies. 

Wonderful  Plant  of  So3fBREno,  h  a  strange  kind  of 
sensitive  plant  growing  in  the  East  Indies,  ih  sandy 
bays  and  in  shallow  Water.  It  appears  like  a  slender 
straight  stick  ;  but  when  you  attempt  to  touch  it,  ims- 
mediately  withdraws^  itself  into  tlie  sand*.     Mr  Miller 

htopM-  ^^^  ^^  account  of  it  in  his  description  of  Sumatra'. 

Trans^  He  says,  the  Malays  call  it  lolan  font,  that  is^  sea  grass. 

ona.       He  never  could  observe  any  tentacula;  but,  after  many 

IzriH.    ansuccessfui  attempts,  drew  ont  a  broken  piece  about  a 

^  '  foot  long.  It  was  perfectly  straight  and  uniform,  and 
resembled  a  worm  drawn  ov«r  a  knitting  needle.  When 
dry  it  appears  like  a  coral. 

SOMERS,  John,  Idrd  high  chancellor  of  England,, 
was  born  at  Worcester  in  1652.  He  was  educated  at 
Oxford,  and  afterwards  entered  himself  at  the  Middle- 
Temple,  where  he  studied  the  law  with  great  vigour.  In 
v6S8  ho  was  one  of  the  counsel  for  the  seven  bishops  at 
their  trial,  and  argued  with  great  learning  and  eloquence 
against  the  dispensing  power.  In  the  convention  which 
met  by  the  prince  of  Orange's  sommons,  JVinuiiry  22.. 
1689^  he  represented  Worcester )  and  wa?  one  of  the 
managers  for  the  House  of  Commons,  at  a  conference 
with  the  House  of  Lords  upon  the  ivord-  abdicated: 
Soon  a(\er  the  accession  of  King  William  and  Queen 
Mary  to  the  titrone,  lie  Was  appointed-  solicitor-general, 
amd  received  the  hononk*  of  knighthood.  In  1692  h(^ 
was  made  attorney-general,  and  in  1693  advanced  (0 
the  post  of  lord  keeper  of  the  great  seal  of  England.  Ih 
1695  he  proposed'  an<  expedient  to  prevent  the  prttctice 
of  clipping  the  coin.  Ift  ^97  he  was  created  Lord 
Somers,  baron  of  Evesham,  and  made  Ibrd  high  chan<^ 
eelbr  of  England.  In  the  beginning  of  1700  he  was 
removed  from  his  post  of  lord  chancellor,  and  the  yeair 

'  after  was  impeached  of  high  crimes  and  misdemeanors 

by  the  House  of  Commons,  of  which  he  was  acquitted 
upon  trial  by  the  House  of  Lord^.  He  then  retired 
to  a' studious  course  of  lif^,  and  was  chosen  president  of 
the  Royal  Society.  In  1706  he  proposed  a  bill  for  the* 
regulation  of  the  law ;  and  the  same  year  was  one  of 
the  principal  managers  fbr  the  union  between  England 
and  Scotland.  In  1708  he  was  made  lord  president  of 
the  council ;  from  which  post  he  was  removed  in  17 10, 
npoD'  the  change  of  the  miiiistry.     In  tho  latter  end  of 


^Qeeen  Anht^s  i^igri  hts  loYdshipr.  grei^  veirf  mbid  Iti    $oattn 
his  heakh  ^  which  is  supposed  to  be  the  reason  tksit  he        || 
held  ne  otbrr  peot  than  a  seat  at  the  eo^ncif-(a(»>e,  « ftet  Sbmerton. 
the  aeeera]oi>  of  King  George  I.     He  died  of  an  apo- 
pfeeffc  ^  M  1716.     Mr  Addisom  hie  drawn  ^i?  cha- 
racter very  beaotiMly  m  the  Freeholder* 

SOMERSETSHIRE,  a  coihity  of  England,  takii^^ 
its  name  from  Somerfon,  oneie  the  capital,  between  jO^ 
atid  51®  47'  north  latitude,  and  between  i"*  25'  atid  2^59* 
we^t  loAgitufde.  It  is  bounded  on  the  West  by  DevofV- 
shire,  on  the  sooth  by  Dorisetshire,  on  the  Aortb  by 
Brifltot  channel  or  the  Severn^  sea^  en  the  north-east  by 
a.  small  part  of  Gloncestershtre,  and  on  the  east  by  Wilt- 
shire. It  is  one  of  the  largest  counties  in  England,  ex- 
tending in  length  froiW  east  to  west  about  68  mi4es ;  in 
breadth,  from  south  to  north,  about  47  ;  and  240  in 
circumference.  It  is^  divided  into  42  hondreds,  in  which 
are  3  cities,  32  market- towns,  1700  villa^s,  385  pa- 
rishes, of  which  132  are  vicarages,  containing  more  than 
1,000,000  of  acres,  and  in  i8-^r  there  were  303,^80 
sooh.  It  sends  18  members  to  parliament,  viz,  two  fbr 
the  county,  two- for  Bristol,  two  for  fiath,  two  for  Wells, 
two  for  Taunton,  two  for  BridgeWater,  two  for  Ildhes'- 
ter,  two  for  Mfl bourn-port,  and  two  for  Mii^ehead. 

The  air  of  this  county  is  very  mild  and  whoresome^ 
especiaily  that  of  the  hilly  part.  The  soil  kk  gei^eral'  is^ 
exceeding  rich,  so  that  single  acres  very  commohly 
produce  forty  or  fifty  bushels  of  wheat,  and-  there  have 
been  instances  of  some  prodociMg  sixty  of  barley.  As 
there  is  very  fine  pasture  both  for  sheep  and  bliick  cat^— 
tie,  it  abounds  in  both,  which  are  as  large  as  those  of 
Lincolnshire,  artd  their  flesh  of  a  finer  grain.  In  conse- 
qtience  of  this  abnndance  of  black  cattle,  great  quart  tit- 
ties of  cheese  are  made  in  it,  of  which  that  of  Cheddar 
is  thought  equal  to  Parmesan.  In  the  hilly  partis  are 
found  coal,  lead,  copper,  and  lapis  calaminaris;  Wood 
thrives  in  it  as  well  as  in  any  county  of  the  kingdom* 
It  abounds  also  in  pease,  beans,  beer,  cyder,  fruit,  Wild<^ 
fowl,  and  salmon^  and  its' aiineral  waters  are  celebrated 
all  ovei;  the  world. 

The  riches  of  this  county,  both  natural  and  acqui- 
ftd,  exceed  those  of  any  other  in  the  kingdom,  Middle- 
sex and^  Yorkshire  excepted.  The  woollen  manufac- 
ture in'all  its  branches  is  carried  on  to  a  veiy  great  ex^ 
tent;  and  in  some  parts  of  the  county  great  quantities 
of  linen  are  made.  If  to  these  the  produce  dP  Various 
Other  commodities  in  Which  it  abounds  is  added',  thi^ 
amount  of  the  whole  most  undoubtedly  be  wt^  great. 
Its  foreign'  trade  must  also  be  yety  extensiVe  ;  it  has  a 
large  trade  for  sea-coal,  and  possesses,  besides  other 
ports,'  that  of  Bristol,  a  town  of  the  greatest  trade  ill 
England,  next  to  London  and  Liverpool. 

Besides  small  streams,  it'  is- well  watered  and  sUppHed 
with  fish  by  the  rivers  Severn,  Avon,  Parrel,  Fit)ome, 
Ax,  Torre,  and  Tone.  Its  greatest  hillsr  are  Mendip^  ,. 
Pouldon,  and  Qnantock,  of  which  the  first  abdnnds  in 
ooal,  lead,  &c.  The  rivers  Severn  add  PaiYel  breed 
very  fine  salmon.     The  chief  town  ia  Bristol;     See 

SOMKRSETSHIRE,  StiPPLEMEKT. 

SOMERTON,  an  ancient  town  in  Sdmer^et^hirc", 
from  whence  the  county  derives  its  name.  It  is  123 
miles  from  London  ;  it  has  five  streets,  containing  251 
houses',  iitrhich  are- mostly  bnilt  of  the  blab  atone  from 
the  quarries  in  the  neighboorhood.  It  is- gts^^T^^iwV^ 
constables,  and  has-  a  hall  for  petty  aessiotls.     '^^^  ^^^^ 
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'teBeriOB  ket  for  com  is  considerable,  and  it  has  several  fairs  for 
n        cattlc\    The  church  ha;),  what  is  not  very  frequent,  an* 
Sonata,    octangular  tower  with  six  bells.    It  contained  1478  in* 
habitants  in  181 1.     N.  Lat.  51.  4.  W.  Long.  i.  53. 

SOMME,  a  department  in  the  north-west  of  France, 
comprising  the  greater  part  of  the  ancient  Picardj. 
The  soil  yields  com,  flax,  hemp,  legumes,  and  excellent 
pasturage,  but  no  vines  or  maize.  Sheep  are  pretty 
numerous.  The  manufactures  are,  especially  tho:ie  of 
woollens,  among  the  most  extensive  in  France.  The 
territorial  extent  is  604,456  hectares,  and  the  popula- 
tion in  1 81 7  was  495,058.     Amiens  is  the  chief  town. 

80MNAMBULI,  persons  who  walk  in  their  sleep. 
See  Sleepwalkers. 

SOMNER,  William,  an  eminent  English  antiqua*- 
ry,  was  horn  at  Canterbury  in  1606.  His  first  treatise 
was  The  Antiquities  of  Canterbury,  which  he  dedicated 
to  Archbishop  Laud.     He  then  applied  himself  to  the 
study  of  the  Saxon  language  5  and  having  made  himself 
master  of  it,  he  perceived  that  the  old  glossary  prefixed 
.to  Sir  Roger  Twibden^s  edition  of  the  laws  of  King 
Henry  L  printed  in  1644,  was  faulty  in  many  places  j 
lie  therefore  added  to  that  edition  notes  and  observa- 
tions valuable  for  their  learning,  with  a  very  useful 
glossary.     His  Treatise  of  Gavelkind  was  finished  a- 
bout   1648,    though   not   published    till    1660.      Our 
4iuthor  was  zealously  attached  to  King  Charles  I. ;  and 
in   1648   he  published   a  poem  on  his  sufferings  and 
death.     His  skill  in  the  Saxon  tongue  led  him  to  in- 
quire into  most  of  the  European  languages  ancient  and 
tnodern.    He  assisted  Dugdale  and  Dodsworth  in  com- 
jiiling  the  Monasticon  Anglicanum^     His  Saxon  Dic- 
tionary was  printed  at  Oxford  in  1659.  He  died  in  1669. 

SON,  an  appellation  given  to  a  male  child  considered 
in  the  relation  he  bears  to  his  parents.  See  Parent 
and  Filial  Piety, 

SONATA,  in  Mtdsic^  a  piece  or  composition,  intend- 
ed to  be  performed  by  instruments  only  ;  in  which  sense 
it  stands  opposed  to  cantata ^  or  a  piece  designed  for  the 
voice.     See  Cantata. 

The  sonata  then,  is  properly  a  grand,  free,  humorous 
composition,  diversified  with  a  great  variety  of  motions 
and  expressions,  extraordinary  and  bold  strokes,  figures, 
&c.  And  all  this  purely  according  to  the  fancy  of  the 
composer  ^  who,  without  confining  himself  to  any  ge- 
neral rules  of  counterpoint,  or  to  any  fixed  number  or 
measure,  gives  a  loose  to  his  genius,  and  runs  from  one 
mode,  measure,  &c.  to  another,  as  he  thinks  fit.  This 
species  of  composition  had  its  rise  about  the  middle  of 
the  17th  century  ^  those  who  have  most  excelled  in  it 
were  Bassani  and  Corelli.  We  have  sonatas  of  i,  2,  3, 
4,  5,  6,  7,  and  even  8  parts,  but  usually  they  are  per- 
formed by  a  single  violin,  or  with  two  violins,  and  a 
thorough  bass  for  the  harpsichord ;  and  frequently  a 
more  figured  bass  for  the  bass  viol,  &c« 

There  are  a  thousand  different  species  of  sonatas  ^ 
but  the  Italians  usually  reduce  them  to  two  kinds.  St/' 
9nate  de  cAiesa^  that  is,  sonatas  proper  for  church  music, 
which  usually  begin  with  a  grave  solemn  motion,  suit- 
able to  the  dignity  and  sanctity  of  the  place  and  the 
service,  after  which  they  strike  into  a  brisker,  gayer, 
and  richer  manner.  These  are  what  they  more  pecu- 
liarly call  sonatas.  Suonate  de  camera^  or  sonatas  for 
■the  chamber,,  are  properly  serieses  of  several  little 
pieces,  for  dancing,  only  composed  to  the  same  tune. 


They  usually  begin  with  a  prelude  or  little  Sonata,    Soaata^ 
serving  as  an  introduction  to  all  the  rest :  afterwards        % 
come  the  allemand,  pavane,  courant,  and  other  prions     ^^^ 
dances;  then  jigs,  gavots,  minutes,  chacons,  paasecailles, 
and  other,  gayer  airs  :  the  whole  composed  in  the  sam^ 
tune  or  mode. 

SONCHUS,  ^w  thistle,  in  Botany ^  a  genus  of 
plants  belonging  to  the  claas  of  syngenena^  and  to  the  or- 
der ofpoiygamia  aqualia.  There  are  13  species  ^  four 
of  these  are  natives  of  Britain. — i.  Palustris^  marah 
sow-thistle.  The  stem  is  erect,  from  six  to  ten  feet  higb^ 
branched  and  hairy  towards  the  top :  the  leav^ea  are 
£rm,  broad,  half  pinnated,  serrated,  and  sharp-pointed; 
the  lower  ones  sagittate  at  the  base :  the  flowers  are  of 
a  deep  yellow,  large,  and  dispersed  on  the  tops  of  the 
branches :  the  calvx  is  rough.  It  is  frequent  in  marshes, 
and  flowers  in  July  or  August.— -2,  Arvensis^  com  sow 
thistle.  The  leaves  are  alternate,  runcinate,  and  heart- 
shaped  at  the  base  ;  the  root  creeps  under  ground  ;  the 
stem  is  three  or  four  feet  high,  and  branched  at  the  topi 
It  grows  in  corn-fields,  and  flowers  in  August. — 3. 
Oletxiceus^  comnvon  sow-thistle.  The  stalk  is  succulent, 
pistular,  and  a  cubit  high  or  more;  the  leaves  are 
broad,  embracing  the  stem,  generally  deeply  sinuatcd^ 
smooth,  or  prickly  at  the  edges ;  the  flowers  are  of  a 
pale  yellow,  numerous,  in  a  kind  of  umbel,  and  terminal } 
the  calyx  is  smooth.  It  is  frequent  in  waste  places  and 
cultivated  grounds.— .4.  Alpinus^  blue-flowered  sow* 
thistle.  The  stem  is  erect,  purplish,  branched,  or  simple, 
from  three  to  six  f^et  high :  the  leaves  are  large,  smooth, 
and  sinuated  ;  the  extreme  segment  large  and  triangu- 
lar :  the  flowers  are  blue,  and  grow  on  hairy  viscid  pe- 
dicles, in  long  spikes:  the  calyx  is  brown.  Thia  species 
is  found  in  Northumberland. 

SONG,  in  Poett^^  a  little  composition,  consist iog  of 
easy  and  natural  verses,  set  to  a  tune  in  order  to  be  sung* 
See  Poetry,  N**  120. 

Song,  in  Mtisic^  is  applied  in  general  to  a  single  piece 
of  music,  whether  contrived  for  the  voice  or  an  instro- 
ttient.     See  AlR. 

SoVG  ofBirds^  is  defined  by  the  honourable  Daines 
Barrington  to  be  a  succession  of  three  or  more  difi'erent 
notes,  which  are  continued  without  interruption,  during 
the  same  interval,  with  a  musical  bar  of  four  crotchets  ia 
an  adagio  movement,  or  whilst  a  pendulum  swings  four 
seconds. 

It  is  affirmed,  that  the  notes  of  birds  are  no  more  in- 
nate than  language  in  man,  and  that  they  depend  upon  ioii* 
tat  ion,  as  far  as  their  organs  will  enable  them  to  imitate 
the  sounds  which  they  have  frequent  opportunities  of  bear* 
ing  :  and  their  adhering  so  steadily,  even  in  a  wild  state, 
to  the  same  song,  is  owing  to  the  nestlings  attending  only 
to  the  instruction  of  the  parent  bird,  whilst  they  disre- 
gard the  notes  of  all  others  that  may  perhaps  be  singing 
round  them. 

Birds  in  a  wild  state  do  not  commonly  sing  above  10 
weeks  in  the  year,  whereas  birds  that  have  plenty  of 
food  in  a  cage  sing  the  greatest  part  of  the  year  \  atod 
we  may  add,  that  the  female  of  no  species  of  birds  ever 
sings.  This  is  a  wise  provision  of  nature,  because  her 
sorg  would  discover  her  nest.  In  the  same  manner,  wo 
may  rationally  account  for  her  inferiority  in  plumage* 
The  faculty  of  singing  is  confined  to  the  cock  birds  \ 
and  accordingly  Mr  Hunter,  in  dissecting  birds  of  se- 
yeraL  species,  found  the  muscles  of  the  larynx  to  b« 
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stronger  in  the  nightingale  than  in  any  other  bird  of 
the  same  size  ;  and  in  all  those  Instances  where  he  dis- 
sected both  cock  and  hen,  the  same  muscles  were  strong- 
er in  the  cock.  To  the  same  purpose^  it  is  an  observa- 
tion as  ancient  as  the  time  of  Pliny,  that  a  capon  does 
not  crow. 

Some  have  ascribed  the  singing  of  the  cock-bird  in 
the  spring  solely  to  the  motive  of  pleasing  his  mate  du- 
ring incubation ;  others,  wjio  allow  that  it  is  partly  for 
this  end,  believe  it  is  partly  owing  also  to  another 
cause,  viz.  the  great  abundance  of  plants  and  insects  in 
the  spring,  which,  as  well  as  seeds,  are  the  proper  food 
of  singing  birds  at  that  time  of  the  year. 

Mr  Harrington  remarks,  thai  there  is  no  instance  of 
Any  singing  bird  which  exceeds  our  blackbird  in  size ; 
and  this,  he  supposes,  may  arise  from  the  difficulty  of 
its  concealing  itself,  if  it  called  the  attention  of  its  ene- 
mies, not  only  by  its  bulk,  but  by  the  proportionable 
loudness  of  its  notes.  This  writer  farther  observes,  that 
some  passages  of  the  song  In  a  few  kinds  of  birds  corre* 
spond  with  the  intervals  of  our  musical  scale,  of  which 
the  cuckoo  is  a  striking  and  known  instance ;  but 
the  greater  part  of  their  song  cannot  be  reduced  to  a 
musical  scale  ;  partly,  because  the  rapidity  is  often  so 
^reat,  and  it  is  also  so  uncertain  when  they  may  stop, 
that  we  cannot  reduce  the  passages  to  form  a  musical 
bar  in  any  time  whatsoever;  partly  also,  because  the 
pitch  of  most  birds  is  considerably  higher  than  the 
most  shrill  notes  of  those  instruments  which  have  the 
greatest  compass ;  and  principally,  because  the  inter- 
vals used  by  birds  are  commonly  so  minute,  that  we 
cannot  judge  of  them  from  the  more  gross  intervals 
into  which  we  divide  our  musical  octave.  This  writer 
apprehends,  that  all  birds  sing  in  the  same  key;  and 
in  order  to  discover  this  key,  he  informs  us,  that  the 
following  notes  have  been  observed  in  different  birds, 
A,  B  flat,  C,  D,  F,  and  G ;  and  therefore  E  only  is 
wanting  to  complete  the  scale  :  now  these  intervals,  he 
says,  can  only  be  found  in  the  key  of  F  with  a  sharp 
third,  or  that  of  G  with  a  flat  third  ;  and  he  supposes' 
it  to  be  the  latter,  because  admitting  that  the  first  mu- 
sical notes  were  learned  from  birds,  those  of  the  cuckoo,- 
which  have  been  most  attended  to,  form  a  flat  third, 
and  most  of  our  compositions  are  in  a  flat  third,  where 
music  is  simple,  and  consists  merely  of  melody.  As  a 
farther  evidence  that  birds  sing  always  in  the  same  key, 
it  has  been  found  by  attending  to  a  nightingale,  as  well 
as  a  robin  which  was  educated  under  him,  that  the  notes 
reducible  to  our  intervals  of  the  octave  were  always 
preclsiW  the  same. 

Mo'it  people,  who  have  not  attended  to  the  notes 
of  birds,  suppose,  that  every  species  sing  exactly  the 
same  notes  and  passa^s :  hut  this  is  by  no  means  true  ; 
though  It  is  admitteil  that  there  is  a  general  resemblance. 
Thus  the  London  bird-cttchers  prefer  the  song  of  the 
Kentish  sroldfinches,  and  Es^iex  chaffinches;  and  some  of 
the  nightingale  fanciers  prefer  a  Surrey  bird  to  those  of 
Middlesex. 

Of  all  sintring  birds  the  son^  of  the  nightingale  has 
been  most  universally  ndmired  :  and  its  anperiority  (de- 
duced from  a  cage-bird)  con<«ists  in  the  following  parti- 
culars ;  its  rone  is  much  more  mellow  than  that  of  any 
other  bird,  thounfh  at  the  same  time,  by  r.  proper  exer- 
tion of  its  musical  powers,  it  can  be  very  brilliant.  Ano- 
ther point  of  superiority  is  its  continuance  of  song  with- 


out  a  pause,  which  is  sometimes  unless  than  20  seconds;      Soa^ 
and  when  respiration  becomes  necessary,  it  takes  it  with         0 
as  much  judgment  as  an  opera  singer.   The  sky-lark  inSoo"^^"^- 
this  particular,  as  well  as  in  compass  and  variety,  is  only        *^'     » 
second  to  the  nightingale.     The  nightingale  also  sings 
(if  the  expression  may  be  allowed)  with  superior  judge- 
ment and  iSL^te,    Mr  Barringtoti  has  observed,  that  his 
nightingale,  which  was  a  very  capital  bird,  began  softly 
like  the  ancient  orators,  reserving  its  breath  to  swell  cer- 
tain notes,  which  hy  these  means  had  a  most  astonish- 
ing effect.     This  writer  adds,  that  the  notes  of  birds, 
which  are  annually  imported  from  Asia,  Africa,  and 
America,  both  singly  and  in  concert,  are   not  to  be 
compared  to  those  of  European  birds^ 

The  following  table,  formed  by  Mr  Barriogton^ 
agreeably  to  the  idea  of  M.  de  Piles  in  estimating  the 
merits  of  painters,  is  designed  to  exhibit  the  compara- 
tive merit  of  the  British  singing  birds  ;'in  which  20  is 
supposed  to  be  the  point  of  absolute  perfection* 
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Aberdavine  or  siskin     - 
Red-poll 
Thrush 
Blackbird 
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Wren 

Reed-sparrow 
Black  cap,  or  Norfolk 
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80NNA,  a  book  of  Mahometan  traditions,  which  - 
the  orthodox  mussulmans  are  required  to  believe. 

SONNERATIA,  a  genus  of  plants  belonging  to  the 
class  of  icosandria^  and  to  the  order  of  monogynia.  See 
Botany  Index. 

SONNET,  in  Poetry^  a  composition  contained  in  14 
verses,  viz.  two  stat.zas  or  measures  of  four  verses  each, 
and  two  of  three,  the  first  eight  verses  being  all  in  three 
rhimes. 

SONNITES,  among  the  Mahometans,  an  appella- 
tion given  to  the  orthodox  mussnlmains  or  true  believers; 
in  opposirion  to  the  several  heretical  sects,  particularly 
the  Shiites,  or  followers  of  Ali. 

SOOJU,  or  Soy,     See  Dolichos. 

SOONTABURDAR,  in  the  East  Indies,  an  at- 
tendant,  who  rarries  a  silver  bludgeon  in  his  hand  about 
two  or  three  feel  long,  and  runs  before  the  palanquin* 
He  is  inferior  to  the  chubdar  ;  the  propriety  of  an  In- 
dian newaury  requiring  two  soontaburdars  for  tvery' 
chubdar  in  the  train.  The  chubdar  proclaims  the  ap- 
proach of  visitorS|  &c«  He  generally  carries  a  lar^^^^- 


a  0  ? 


SoQAt^bar- ve^  staff  »bout  five  fe^t  loog  in  bis  bands ;  and  among 
the  NabQbs  he  proclaims  their  praises  aloud  as  be  ronfli 
before  their  pafanquins, 

SQOX9  a  volatile  matter  arising  from  wood  and  other 
fuel  along  with  the  smoke  ^  or  ratber,  it  is  the  smoke 
itself  condensed  and  gathered  to  the  sides  of  the  chim- 
pey>  Though  once  vol^ile,  however,  soot  cannot  be 
^gain  resolved  into  vapour;  but,  if  distilled  by  a  strong 
iire,  yields  a  volatile  alkali  and  eropyreumatic  oil,  a  con- 
siderable quantity  of  fixed  matter  remaining  at  the  bot- 
tom of  the  distilling  vessel.  If  burnt  in  an  open  fire,  it 
flames  with  a  thick  smoke,  whence  other  soot  is  produ- 
ced. It  i9  used  as  a  ms^terial  for  making  sal  ammoniaC| 
and  as  a  manure.  See  AmmoniAi  muriate  of^  Che- 
mistry Index, 

^ooT'Black,    See  CvLOUB-Mnking, 
SOPHI,  or  SoFi,  a  title  given  to  the  empetor  of 
Persiai  importing  as  much  as  wise,  sage,  or  philoso- 
pher. 

The  title  is  by  some  said  to  have  taken  its  rise  from 

•a  young  shepherd  named  Sophs\  who  attained  to  the 
crown  of  Persia  in  1370;  others  derive  it  from  the  so^ 
phot  or  sages  anciently  called  magi.  Vossios  gives  a  dif- 
ferent account  of  the  word :  sophi  in  Arabic,  he  ob- 

•  serves,  signifies  wool;  and  he  adds,  that  it  was  applied 
by  the  Turks  out  of  derision  to  the  kings  of  Persia 

-  ever  since  IshmaeHs  time  \  because,  according  to  their 
scheme  of  religion,  he  is  to  wear  no  other  covering  on 
his  head  but  an  ordinary  red  woollen  stuffy  whence  the 
Persians  fire  also  called  nezelbascAs,  q.  d.  red-heads.  But 

"pochiirt  assures  us,  that  sophi  iq  the  original  Persian 
language,  signifies  one  that  is  pore  in  hjs  religion,  anil 

-who  prefers  the  service  of  God  in  all  things:  and  de«* 
rives  it  from  an  order  of  religious  called  by  the  same 
name.  The  sephis  valpe  themselves  on  their  illustrious 
extraction.  They  are  ndesoended  in  a  right  line  from 
Houssein,  second  son  of  Ali,  Mahomet*s  cousin,  and  Fa* 

.  tima,  Mahomet^s  daughter. 

So?Hi$,  OT  So/ees^  a  kind  of  order  of  religious  among 
the  MahometiHis  in  Persia,  answering  to  what  are  other- 
wise called  derviseSj  and  among  the  Arabs  and  Indians 

faquirs.  Some  will  have  them  called  sophis  from  a  kind 
of  coarse  camblel  which  they  wear,  called  souf^  from  the 

>city  Souf  in  Syria,  where  it  is  principally  manufactured. 
The  more  eminent  of  those  sophis  are  complimented 
with  the  title  schkk^  that  i^»  revereftd^  much  as  in  Ro- 
mish countries  the  religious  are  called  reverend Jai her s» 
Schiek  Sophi,  who  laid  the  foundation  of  the  gran* 
deur  of  the  royal  house  of  Persia,  was  the  founder,  or 
rather  the  restorer  of  this  order :  Ishmael,  who  conquer- 
ed Persia,  was  himself  a  sophi,  and  greatly  valued  him- 
self on  his  being  so.  He  chose  all  the  guards  of  his 
person  from  among  the  religious  of  this  order;  and  would 
have  all  the  great  lords  of  his  court  sophis.  The  king 
of  Persia  is  still  grandmaster  of  the  order }  and  the  lords 
continue  to  ent^^  into  it,  though  it  he  now  fallen  under 
some  contempt. 

SOPHISM,  in  Logic^  a  specious  argument  having 
the  appearance  of  truth,  but  leading  to  fiihiehood^  So- 
phisms are  reduced  by  Aristotle  into  eight  classes,.  an.ar«' 
rangement  so  just  and  comprehensive,  that  it  is  equally 
proper  in  present  as  in  former  times*  i.Ignoraiio  elencJii^ 
in  which  tlie  sophist  seems  to  determine  the  questipo^ 
while  he  does  it  only  in  appearance.  Thus^  the  question, 
'*  Whether  the  excess  of  wine  be  hurtful  f^*  seems  to  be 
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determined  by  proving,  that  vine  revires  tbe  spirits  apd  So\fk^ 
gives  a  man  courage:  but  the  principal  point  is  here  kept  &^)it 
put  of  sight  \  for  stiH  it  roa v  hue  hurtful  to  health,  to  for- 
tune, and  reputation.  2.  Petitio principii^  a  begging  of 
the  question,  or  taking  for  granted  that  which  remains 
to  be  proved,  as  if  any  one  should  undertake  to  prove 
that  the  soul  is  extended  through  all  the  parts  of  the 
body,  because  it  resides  in  every  member.  This  is  af- 
firming* the  same  thing  in  different  words.  3.  Seasoning 
in  a  circle  5  as  when  the  Roman  Catholics  prove  the 
Scriptures  to  be  the  word  of  God  by  the  authority  of 
the  church,  and  the  authority  of  the  church  from  the 
Scriptures.  4.  Non  causa  pro  causa^  or  the  assigning  of 
«  false  cause  to  any  effect.  Thus  the  supposed  prin- 
ciple, that  nature  abhors  a  vacuum,  was  applied  to  ex- 
plain the  rising  of  water  in  a  pump  before  Galileo 
discovered  that  it  was  owing  to  the  pressure  of  the 
atmosphere.  In  this  way  the  vulgar  ascribe  accidents 
to  divine  vengeance,  and  the  heresies  and  infidelity 
of  modern  times  are  said  to  be  owing  to  learning. 
5.  Fallacia  accidentis^  in  which  the  sophist  represents 
what  is  merely  accidental  as  essential  to  the  natore  of 
the  subject.  This  is  nearly  allied  to  the  former,  and  is 
committed  by  the  Maliometans  and  Boman  Catholics. 
The  Mahometahs  forbid  wine,  because  it  is  sometimes 
the  occasion  of  drunkenness  and  quarrels ;  and  the  Bo- 
man Catholics  prohibit  the  reading  of  the  Bible,  be- 
cause it  has  sometimes  promoted  heresies.  6.  By  dedu- 
cing an  universal  assertion  from  what  is  true  only  in  par- 
ticular circumstances,  and  the  reverse  :  thus  some  men 
argue,  *'  transcribers  have  committed  many  errors  in 
cepyiug  the  Scriptures,  therefore  they  are  not  to  be  de- 
pended on."  7«  By  asfierting  any  thing  in  a  compound 
sense  which  is  only  true  in  a  divided  sense;  so  when  the 
Scriptures  assure  as,  that  the  worst  of  sinners  may  bo 
saved,  it  does  not  mean  that  they  shall  be  saved  while 
they  remain  sinners,  but  that  if  they  re^t  they  may  b« 
saved.  8.  By  an  abuse  of  the  ambiguity  of  words. 
Thus  Mr  Hume  reasons  in  his  Essay  on  Miracles : 
*'  Experience  is  our  only  guide  in  reasoning  concemiag 
matters  of  fact  \  now  we  know  from  experience,  that 
the  laws  of  nature  are  fixed  and  invariable.  On  the 
other  hand,  testimony  is  variable  and  often  fiilse  \  there- 
fore since  our  evidence  for  the  reality  of  miracles  rests 
solely  on  testimony  which  is  variable,  and  our  evidence 
for  the  uniformity  of  the  laws  of  nature  is  invariable, 
miracles  are  aot  to  be  believed.'*  The  sophistry  of  this 
reasoning  depends  on  the  ambignity  of  the  word  expe^ 
riencej  which  in  the  first  proposition  signifies  the  ma- 
xims which  we  form  from  our  own  observation  and  re- 
flection \  in  the  second  it  is  confounded  with  testimo- 
ny ',  for  it  is  by  the  testimony  of  others,  as  well  as  onr 
own  observation,  that  we  learn  whether  the  lawa  of  na- 
ture are  variable  or  invariable.  The  Essay  on  Miracles 
may  be  recommended  to  those  who  wish  to  see  more  ex- 
amples of  sophistry  ;  as  we  believe  most  of  the  eight 
species  of  sophisms  which  we  have  mentioned  are  well 
illustrated  by  examples  in  that  essay. 

SOPHIST,  an  appellation  assumed  in  the  early  pe- 
riods of  Grecian  hiittory  by  those  who  devoted  their 
time  to  the  study  of  science.  This  appellatioo  appear- 
ing too  arrogant  to  Pythagoras,  he  declined  it,  and 
wished  to  be  called  n phiiosopher ;  declaring  that^.tbougk 
he  could  not  consider  himself  as  a  wise  man,  be  was  in- 
deed a  lover  of  wisdom.    True  wisdoo)  and  modesty  are 
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Stoplifel  .generally  uniteil.  The  example  of  Pythagoras  was  fol- 
I)  lowed  by  eveiy  man  of  eminence ;  while  the  name  so* 
opht>c!cs.  ^/^-j^f  ^^g  retained  only  by  those  who  with  a  pompof  words 
made  a  magnificent  display  uf  wisdom  upon  a  vei*y  slight 
foundation  of  knowledge.  Those  men  taught  an  arti- 
ficial structure  of  language,  and  a  false  method  of  rea- 
soning, by  which,  in  argument,  the  worse  might  be  made 
to  appear  the  better  reason  (jtee  SoPHis^^).  In.  Athens 
they  were  long  held  in  high  repute,  and  supported,  not 
only  by  contributions  from  their  pupils,  but  by  a  regular 
salary  from  the  stale.  They  were  among  the  bitterest 
enemies  of  the  illustrious  Socrates,  because  he  embraced 
vvery  opportunity  of  exposing  to  contempt  and  ridicule 
Iheir  vain  pretensions  to  su{>erior  knowledge,  and  the 
^rnicious  influence  of  their  doctrines  upon  the  taste 
and  morals  of  the  Athenian  youth. 

SOPHISTICATION,  the  mixing  of  any  thin^ 
With  what  is  not  genuine ;  a  pfactice  too  <:ommon  in 
the  making  up  of  medicines  for  sale  ;  as  alio  among 
rintners,  distillers,  and  others,  who  are  accused  of  so- 
phisticating their  wines,  spirits,  oils,  &e.  by  mixing 
with  them  cheaper  and  coarser  materials  ^  and  in  many 
cases  the  cheat  is  carried  on  so  art(\illy  as  to  deceive 
the  best  judges. 

SOPHOCLES,  the  celebrated  Greek  tragic  pOet| 
the  son  of  Sophilus  an  Athenian,  was  born  at  Co« 
Jonos,  and  edoC'tted  with  gi^at  attention.  Superior  vi- 
gour and  address  in  the  exercises  of  the  palestra,  and 
^kill  in  music,  were  the  great  accomplishments  of  young 
men  in  the  states  of  Greec«.  In  these,  Sophocles  ex- 
celled \  nor  was  he  less  distinguished  by  the  beauty  of 
his  person.  He  was  also  instructed  in  the  noblest  of  all 
scienoes,  civil  polity  and  religion  t  from  the  iir^t  of 
these  he  derived  at  unshaken  love  of  his  country,  which 
he  served  in  some  embassies,  and  in  high  military  com- 
mand with  Pericles  ;  from  the  lattet  he  was  impressed 
with  a  pious  reverence  for  the  gods,  manifested  by  the 
inviolable  integrity  of  his  life*  But  his  studies  were 
early  devoted  to  the  traeic  muse  ;  the  spirit  of  Eschy- 
lut  lent  a  fire  to  his  genius,  and  excited  that  noble  emu>> 
lation  which  led  him  to  contend  with,  and  sometimes  to 
bear  away  the  prize  from,  his  great  master.  He  wrote 
H^  tragedies,  of  which  7  only  have  escaped  the  ravages 
6f  time  :  and  having  testified  his  Inve  of  his  country  by 
refusing  to  leave  ir,  though  invited  by  many  kings ; 
and  having  onjoyed  the  uninterrupted  esteem  and  affec* 
fion  of  his  fellow  citizens,  which  neither  the  gallant  ac- 
tions and  sublime  genius  of  Eschylus,  nor  the  tender 
spirit  and  philosophic  virtue  of  Euripides,  could  secure 
to  them,  he  died  in  the  91st  year  of  his  age,  about  406 
years  before  Christ.  The  burial-place  of  his  ancestors 
was  at  Decelia,  which  the  Lacedtcmonians  had  at  that 
time  seized  and  fortified  :  by  Lysander,  the  Spartan 
chief,  permitted  the  Athenians  to  inter  their  deceased 
poet ;  and  they  paid  him  all  the  honours  due  to  his  love 
of  his  country,  integrity  of  life,  and  high  poetic  excel- 
lence. Eschylus  had  at  once  seized  the  highest  post  of 
honour  in  the  field  of  poetry,  the  true  sublime ;  to  that 
eminence  his  claim  could  not  be  disputed.  Sophocles 
had  a  noble  elevation  of  mind,  but  tempered  with  so 
fine  a  taste,  and  so  chastened  a  judgment,  thst  he  ne- 
ver psssed  the  bounds  of  propriety.  Under  his  conduct 
the  tragic  muse  appeared  with  the  chaste  dignity  of  some 
noble  matron  at  a  religious  solemnity  \  harmony  is  in 
lier  voice,  and  grace  in  all  her  motions^    From  him  the 
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theatre  received  some  additional  embellishments  *,  and  Sopbocles 
the  drama  the  introduction  of  a  third  speaker,  which         H 
made  it  more  active  and  interesting  :  but  bis  distin-    *<*f'**- 
guished  excellence  is  in  the  judicious  disposition  of  the 
f<ible,  and  so  nice  a  connection  and  dependence  of  the 
.  parts   on  each  other,  that  they  all  agree  to  make  the 
event  not  only  probable,  but  even  necessary.     This  is 
peculiarly  admirable  in  his  ^  Oedipus  King  of  Thebes  3** 
and  in  this  impoilant  point  he  is  far  superior  to  every 
other  dramatic  writer. 

The  ingratitude  of  the  children  of  Sophocles  is  ^ell 
known.  They  wished  to  become  immediate  masters  of 
their  father's  possessions ',  and  therefore  tired  of  his 
long  life,  they  accused  him  before  the  Areopagus  of 
insanity.  The  only  defence  the  poet  made  was  to  rcait 
bis  trac^edy  of  Oedipus  at  Colonos,  which  he  had  lately 
finished  ^  and  then  ho  asked  his  judges,  whether  the  au- 
thor of  such  a  performance  could  be  taxed  with  insani- 
ty!  The  father  upon  this  was  acquitted,  and  the  child<« 
ren  returned  home  covered  with  hliame  and  confusion. 
The  seven  tragedies  of  Sophocles  which  still  remain,  to- 
gether with  the  Greek  Scholia  which  accompany  themg 
have  been  translated  into  Latin  by  Johnson,  and  int0 
Engliish  by  Dr  Franklin  and  Mr  Potter. 

SOPHORA,  a  genus  of  plants  belonging  to  the  ckst 
of  decandria,  and  to  the  Order  of  monogynia }  and  in 
the  batural  system  arranged  under  the  3 2d  order^  Papi- 
lionacea.     See  BoTAKY  Index. 

SOPORIFIC^  or  Soporiferous,  a  medicine  that 
produces  sleep.  Such  are  opium,  laudanum,  the  seed 
of  poppies,  &c.  The  word  is  formed  from  the  LatiA 
sopor  J  *^  sleep.''  The  Greeks  in  place  of  it  use  the  wor^ 
hypnotic. 

SORBONNE,  or  SoRBOK,  the  bouse  or  college  of 
the  faculty  of  theology  established  in  the  university  of 
Paris.  It  was  founded  in  1252  by  St  Louis,  or  rather 
by  'Rol>ert  de  Sorbon  his  confessor  and  almoner,  first  ca- 
non of  Cambray,  and  afterwards  of  the  church  of  Paris  % 
who  gave  his  own  name  to  it,  which  he  himself  took 
from  the  village  of  Sorbon  or  Serbon,  near  Sens,  where 
he  was  born.  The  foundation  was  laid  in  1250^  Queen 
Blanche,  in  the  absence  of  her  husband,  furnishing  him 
with  a  house  which  had  foi*merly  been  the  palace  of 
Julian  the  apostate,  of  which  some  remains  are  still 
seen.  Afterwards  the  king  gave  him  all  the  houses  he 
had  in  the  same  place,  in  exchange  for  some  others. 
The  college  has  been  since  magnificently  rebuilt  by  the 
cardinal  de  Richelieu.  The  design  of  its  institution  was 
for  the  use  of  poor  students  in  divinity.  There  are 
lodgings  in  it  for  36  doctors,  who  are  said  to  be  of  the 
Society  of  the  Sorbonne  ;  those  admitted  into  it  without 
being  doctors,  are  said  to  be  of  the  hospitah'ty  of  the  Sor- 
bonne.  Six  regent  doctors  formetly  held  lectures  every 
day  for  an  hour  and  a  half  each  \  three  in  the  morning, 
and  three  in  the  afternoon. 

Sorbonne,  is  also  used  in  general  for  the  whole  fa- 
culty of  theology  at  Paris ;  as  the  assemblies  of  the 
whol^  body  are  held  in  the  house  of  the  Sorbonne ; 
and  the  bachelors  of  the  other  houses  of  the  faculty^ 
as  the  hduse  of  Navari*e,  &e.  come  hither  to  hold  their 
sorhonniffue^  or  act  for  beinjr  admitted  doctor  in  divinity. 

SORBUS.  Service-tree,  a  genus  of  plant*  belong- 
ing to  the  class  of  icosandria,-and  to  the  order  of  trr^ 
gynia.  Sec  Botany  //«/<?».— The  attcvparia^  mooav»^^a.- 
ash,  ouicken-trce,  quick-beam,  or  roan*  tree,  rise-*  -^>c^ 
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Sortes,  a  fitraigbt  uprigbt  •iem  and  regular  branching  head, 
Sorccf}'*  twenty  or  thirty  feet  high  or  more,  covered  with  a 
smooth  grayish  brown  bark  y  pinnated  leaves  of  eight  or 
fen  pair  of  long,  narrow,  serrated  folioles,  and  an  odd 
one,  smooth  on  both  sides ;  and  large  umbellate  clusters 
of  white  flowers  at  the  sides  and  ends  of  the  brancbeS| 
succeeded  by  clusters  of  fine  red  berries,  ripe  in  autumn 
and  winter.  There  is  a  variety  with  yellow  striped 
leaver.  This  species  gi-ows  wild  in  many  parts  of  this 
island,  in  mountainous  places,  woods,  and  hedge-rows, 
often  growing  to  the  size  of  timber ;  and  is  admitted  in- 
to mast  ornamental  plantations,  for  the  beauty  of  its 
growth,  foliage,  flowers,  and  fruit  ^  the  latter,  in  parti- 
cular, being  produced  in  numerous  red  large  bunches  all 
over  the  tree,  exhibit  a  fine  appearance  in  autumn  and 
winter,  till  devoured  by  the  birds,  especially  the  black- 
bird and  thrush,  which  are  so  allured  by  this  fruit  as  to 
flock  from  all  parts  and  feed  on  it  voraciously.— -In  tbe 
island  of  Jura  the  juice  of  the  berries  is  emploved  as  an 
acid  for  punch.  It  is  probable  that  this  tree  was  in  high 
esteem  with  the  Druids ;  for  it  is  more  abundant  than 
any  otlier  tree  in  the  neighbourhood  of  those  Druidical 
eircles  of  stones,  so  common  in  North  Britain.  It  is  still 
believed  by  some  persons,  that  a  branch  of  this  tree  can 
defend  them  from  enchantment  or  witchcraft.  Even 
Ibe  cattle  are  supposed  to  be  preserved  by  it  from  dan- 
ger.    Tbe  dairy -maid  drives  them  to  the  summer  pas- 


things  (says  be)  cannot  well  in  that  errand  be  wanted :  Sctvtty, 
holy  water  (whereby  tbe  devill  mockes  tbe  papi&ts),  and  ' 
some  present  of  a  living  thing  unto  him.  There  are 
likewise  certaine  daies  and  houres  that  they  observe  in 
thi^  purpose.  Tbese  things  being  all  ready  and  fkr»- 
pared,  circles  are  made,  triangular,  ^gadnuigular,  round, 
double,  or  single,  according  to  the  forme  of  the  appari- 
tion they  crave.  When  tlie  conjured  spirit  appeares, 
which  will  not  be  while  after  many  circumstances,  long 
prayers,  and  much  muttering  and  murmnrings  of  the 
coojorois,  like  a  papist  priest  dispatching  a  buntio|^ 
masse^iow  soone,  I  say,  be  appeared,  if  they  have 
missed  one  jote  of  all  their  rites  j  or  if  any  of  their  feete 
once  slyd  over  the  circle,  through  terror  of  his  fearfull 
apparition,  he  paies  himself  at  that  time,  in  bis  owne 
band,  of  that  due  debt  which  they  ought  him,  and  other- 
wise would  have  delaide  longer  to  have  paied  him  :  I 
mean,  he  carries  them  with  him,  body  and  sonle.*'  How 
the  conjurors  made  triangular  or  quadrangular  circle^, 
bis  majesty  has  not  informed  us,  nor  does  he  seem  lo 
imagine  tbere  was  any  difficulty  in  the  matter.  We 
are  therefore  led  to  suppose,  that  he  learned  his  Riatb^ 
matics  from  the  same  system  as  Dr  Sacheverell,  who,  in 
one  of  his  speeches  or  sermons,  made  use  of  the  follow* 
ing  simile  :  **  They  concur  like  parallel  lines,  meeting 
in  one  common  centre.'^ 

Another  mode  of  consulting  spirits  was  by  the  beryl^ 


tures  with  a  rod  of  the  roan-tree,  und  drives  them  home «    by  means  of  a  speculator  or  seer  ^  who,  to  have  a  com- 


again  with  the  same*  In  Strathspey,  we  are  4old,  a 
hoop  is  made  of  the  wood  of  this  tree  on  the  ist  of 
May,  and  all  the  sheep  and  lambs  are  made  to  pass 
through  it. 

The  domestica^  or  cultivated  service-tree,  with  eat- 
able frnit,  grows  with  an  upright  stem,  branching  30 
or  40  feet  high  or  more,  having  a  brownish  bark,  and 
the  young  shoots  in  summer  covered  with  a  mealy  down  ^ 
pinnated  leaves  of  eight  or  ten  pair  of  broad ish  deeply 
aerrated  lobes  and  an  odd  one,  downy  underneath  ;  and, 
birge  umbellate  clusters  of  white  flowers  at  the  sides  and 
ends  of  the  branches,  succeeded  by  bunches  ef  large, 
fleshy,  edible  red  fruit,  of  various  shapes  and  sizes. 
This  tree  ia  a  native  of  the  southern  warm  parts  of 
Europe,  where  its  fruit  is  used  at  table  as  a  dessert, 
and  it  is  cultivated  here  in  nMiny  of  our  gardens,  both 
as  a  fruit-tree  and  as  an  ornament  to  diversify  hardy 
plantations. 

SORCERY,  or  Magic  )  the  power  which  some  per- 
sons were  formerly  supposed  to  possess  of  commanding 
the  devil  and  the  infernal  spirits  by  skill  in  charms  and 
invocations,  and  of  soothing  them  by  fumigations.  Sor- 
cery is  therefore  to  be  distinguished  from  witchcraft ) 
an  art  which  was  supposed  to  be  practised,  not  by  com- 
manding evil  spirits,  but  by  compact  with  the  devil. 
As  an  instance  of  the  power  of  bad  smells  over  daemons 
or  evil  spirits,  we  may  mention  the  flight  of  the  evil 
spirit  mentioned  in  Tobit  into  the  remote  parts  of  Egypt, 
produced,  it  is  said,  by  tbe  smell  of  the  burnt  liver  of  a 
fish.  Lilly  informs  us,  that  one  Evans  having  raised  a 
spirit  at  the  request  of  Lord  Bothwell  and  Sir  Kenelm 
Digby,  and  forgetting  a  fumigation,  tbe  spirit,  vexed 
at  the  disappointment^  pdled  him  without  the  circle, 
and  carried  him  from  his  house  in  the  Minories  into  a 
field  near  Battersea  Causeway. 

King  James,  in  his  Damonok^ia,  has  given  a  very 
lidl  account  of-  the  art  of  sorcery.     **  Two  principal 
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plete  sight,  ought  to  be  a  pure  virgin,  a  youth  who  had 
not  known  woman,  or  at  least  a  person  of  irreproach- 
able life  and  purity  of  manners.  The  method  of  such 
consultation  is  this  :  The  conjuror  having  repeated  tbe 
necessary  charms  and  adjurations,  with  the  litany  or  in- 
vocation peculiar  to  tlie  spirits  or  angels  he  wishes  |o 
call  (for  every  one  has  his  particular  form),  the  aeer 
looks  into  a  crystal  or  beryl,  wherein  he  will  see  the 
answer,  represented  either  by  types  or  figures  \  and 
sometimes,  though  very  rarely,  will  hear  the  angels  or 
spirits  speak  articulately.  Their  pronunciation  is,  as 
Lilly  says,  like  the  Irish,  much  in  tbe  throat.  Lilly 
describes  one  of  these  beryls  or  crystals.  It  was,  bo 
says,  as  large  as  an  orange,  set  in  silver,  with  a  croia 
at  the  top,  and  round  about  engraved  the  names  of  the 
angels  Raphael,  Gabriel,  and  Uriel.  A  delineation  of 
another  is  engraved  in  the  frontispiece  to  Aabery** 
Miscellanies. 

These  sorcerers  or  magicians  do  not  always  emploT 
their  art  to  do  mischief  $  but,  on  the  contrary,  frequent- 
ly exert  it  to  cure  diseases  inflicted  by  witches  j  to  dis- 
cover thieves  ;  recover  stolen  goods  j  to  foretel  fotnre 
events,  and  the  state  of  absent  friends.  On  this  accooni 
they  are  frequently  called  white  witches.  See  Magic, 
Witchcraft,  &c. 

Our  forefathers  were  strong  believers  when  they  en- 
acted, by  statute  33  Hen.  VIII.  c.  8.  all  witchcraft  and 
sorcery  to  be  felony  without  benefit  of  clergy  ;  and 
again,  by  statute  i  Jac.  I.  c.  12.  that  all  persons  invok* 
ing  any  evil  spirit,  or  consulting,  covenanting  with,  en- 
tertaining, employing,  feeding,  or  rewarding  any  evifr 
spirit  \  or  taking  up  dead  bodies  from  their  graves  to 
be  used  in  any  witchcraft,  sorcery,  charm,  or  enchant- 
ment ^  or  killing  or  otherwise  hurting  any  person  by 
such  infernal  arts  \  should  be  guilty  of  felony  withoal 
benefit  of  clergy,  and  suflfer  death.  And  if  any  persea 
should  attempt  by  sorcery  to  discover  hidden  trea8nTe» 
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or  to  restore  stolen  goods,  or  to  provoke  onUwfal  Iotb, 
or  to  hurt  any  man  or  beast,  though  the  same  were  not 
effected,  he  or  she  should  suffer  imprisonment  and  pil- 
lory for  the  first  offence,  and  death  for  the  second. 
These  acts  continued  in  force  till  lately,  to  the  terror 
of  all  ancient  females  in  the  kingdom  ^  and  many  poor 
wretches  were  sacrificed  thereby  to  the  prejudice  of  their 
neighboors  and  their  own  illusions,  not  a  few  having 
by  some  means  or  other  confessed  the  fact  at  the  gal- 
lows. But  all  executions  for  this  dubious  crime  are  now 
«t  an  end  j  our  leralatore  having  at  length  followed  the 
wise  example  of  Louis  XIV.  in  France,  who  thought 
proper  by  an  edict  to  restrain  the  tribunals  of  justice 
from  I eceiving  informations  of  witchcraft.  And  accord- 
ingly it  is  with  ns  enacted,  by  statute  9  Geo.  II.  c.  5. 
that  no  prosecation  shall  for  the  future  be  carried  on 
•gainst  any  person  for  conjuration,  witchcraft,  sorcery, 
or  inchantment :  But  the  misdemeanor  of  persons  pre^ 
tending  to  use  witchcraft,  tell  fortunes,  or  discover  stolen 
goods,  by  skill  in  the  occult  sciences,  is  still  deservedly 
punished  with  a  yearns  imprisonment,  and  standing  four 
times  in  the  pillory. 

SOREX,  the  Shrew,  a  genus  of  animals  belonging 
to  the  class  of  maf/tmalia^  and  order  of  /ertt.  See 
Mammalia  Index, 

SORITES,  in  Logic^  a  species  of  reasoning  in  which 
ft  great  number  of  propositions  are  so  linked  together, 
that  the  predicate  of  the  one  becomes  continually  the 
•ubject  of  the  next  following,  till  at  last  a  conclusion  is 
formed  by  bringing  together  the  subject  of  the  first  pro>- 
position  and  the  predicate  of  the  last.  Such  was  that 
merry  argument  of  Themistocles,  to  prove  that  his  little 
ton  under  ten  years  old  governed  the  whole  world. 
Thus :  My  son  governs  hvt  mother  ;  hit  mother  me;  I 
the  Athenians;  the  Athenians  the  Greeks;  Greece  com- 
mtands  Europe;  Eut^pe  the  whole  world :  therefnre  my 
son  commands  the  whole  world*   See  Logic,  N^  96,  97. 

SORNING,  in  Scots  Law.  See  Law,  N""  clxxxvi. 
30. 

SORREL,  in  Botony,  a  species  of  the  rumex,  which 
grows  in  pastures  and  meadows,  and  is  well  known.  The 
natives  of  Lapland  boil  large  quantities  of  the  leaves  in 
water,  and  mix  the  juice  when  cold  with  the  mtlk  of 
the  rein-deer,  which  they  esteem  an  agreeable  and 
wholesome  food.  The  Dutch  are  said  to  cultivate  this 
plant  for  its  usefulness  in  the  dyeing  of  woollen  cloths 
black ;  and  we  know  that  by  means  of  the  common 
btoad-leaved  sorrel  an  excellent  black  colour  is,  in  many 
places  of  Scotland,  given  to  woollen  stuffs  without  the 
aid  of  copperas.  As  this  mode  of  dyeing  does  not  in 
the  smallest  degree  injure  the  texture  of  the  cloth,  which 
continues  to  the  last  sofl  and  silky,  without  that  hardi- 
ness to  the  touch  which  it  acquires  when  dyed  black  by 
means  of  copperas,  our  readers  will  probably  thank  us 
for  the  following  receipt,  with  which  we  have  been  fa<> 
vonred  by  a  learned  physician  : 

Let  the  stuff  to  be  dyed  be  well  washed  with  soap 
and  water,  and  afterwards  completely  dried.  Then  of 
the  common  broad-leaved  sorrel  boil  as  much  as  shall 
make  an  acid  decoction  of  sufficient  quantity  to  let  the 
otuff"  to  be  dyed  lie  in  it  open  and  easy  to  be  stirred.  The 
f*reater  quantity  of  sorrel  that  is  used,  the  better  will 
the  colour  be  s  and  therefore  if  the  pot  or  cauldron  wtN 
not  hold  enough  at  once,  when^part  has  been  sufficiently 
boiled,  it  must  be  taken  out  and  wfuog,  and  a  fresh 


quantity  be  boiled  in  the  same  juice  or  decoction.  When  Sort  el 
the  liquor  is  made  sufficiently  acid,  strain  it  from  the  1! 
sorrel  through  a  sieve,  put  the  cloth  or  yarn  into  it,  and  Sortiit-gft. 
let  it  boil  for  two  hours,  stirring  it  frequently.  If  stock- 
ings be  among  the  stuff  to  be  dyed,  it  will  be  expe- 
dient, after  they  have  been  an  hour  in  the  boiling  li- 
quor, to  turn  them  inside  out^  and  at  the  end  of  the 
second  honr  let  the  whole  be  poured  into  a  tub  or  any 
other  vessel.  The  pot  or  cauldron  must  then  be  washed, 
and  water  put  into  it,  with  half  a  pound  of  logwood 
chips  for  every  pound  of  dry  yarn  or  cloth.  The  log- 
wood and  water  should  boil  slowly  for  four  hours  ;  and 
then  the  cloth  or  yarn  being  wrung  from  the  sour  liquor, 
and  put  into  the  logwood  decoction, '  the  whole  must  be 
suffered  to  boil  slowly  for  four  hours,  stockings,  if  there 
be  any,  being  turned  inside  out  at  the  end  of  two  hours. 
Of  this  last  decoctiou  there  must,  as  of  the  former,  be 
enough  to  let  the  cloth  lie  open  and  easy  to  be  stirred 
while  boiling.  At  the  end  of  the  four  hours  the  cloth 
most  be  taken  out,  and  among  the  boiling  liquor,  first 
removed  from  the  fire,  must  be  poured  a  Scotch  pint  or 
half  an  English  gallon  of  stale  urine  for  every  pound  of 
dry  cloth  or  other  stuff  to  be  dyed.  lYhen  this  com- 
pound liquor  has  been  stirred  and  become  cold,  the  cloth 
must  be  put  into  it  and  suffered  to  remain  well  covered 
for  1 2  hours,  and  then  dried  in  tlie  shade  \  it  is  then 
washed  in  cold  water,  and  dried  for  use. 

JFood'SoRSEL.     See  0:^ alis,  Botany  IndcM. 

SoRRBL-Cotour^  in  the  manege,  is  a  reddish  colour, 
generally  thought  to  be  a  sign  of  a  good  horse. 

SORkENTO,  eea-port  town  of  Naples  \  seated  in 
a  peninsula,  on  the  bay  of  Naples,  at  the  foot  of  a  moun* 
tain  of  the  same  name,  and  1 5  miles  south-east  of  Naples. 
Sorrentum  was  famous  in  ancient  times  for  its  beautiful 
earthen  vessels,  particularly  goblets  and  drinking  cops  \ 
and  claims  the  honour  of  being  the  birth-place  of  Tor« 
quato  Tasso.     E.  Long.  14.  24.  N.  Lat.  40.  40. 

SORTILEGE,  (•S»r<>/f^Him)  a  species  of  divination 
performed  by  means  oi  sortes  or  lots. 

The  sortes  Prenestina^  famous  in  antiquity,  consisted 
in  putting  a  number  of  letters,  or  even  whole  words, 
into  an  urn  ;  and  then,  after  shaking  them  together, 
they  were  thrown  on  the  ground  \  imd  whatever  sen- 
tences  could  be  made  out  of  tbem^  constituted  the  an- 
swer of  the  oracle.  To  this  onetbiMl  of  divination  suo* 
ceeded  that  which  has  been  called  the  sortes  Homeriants 
and  sortes  VirgiliaH4e^  a  mode  of  inquiring  into  futurity, 
which  undoubtedly  took  its  rise  from  a  general  custom 
of  the  oracular  priests  of  delivering  their  answers  in 
verse  \  it  snbsisted  a  lotig  time  among  the  Greeks  and 
Romans  \  and  lieing  from  them  adopted  by  the  Chris- 
tians, it  was  not  till  aft&r  a  long  succession  of  centuri^ 
that  it  became  nxploded.  Among  the  Romans  it  con- 
sisted in  opening  some  celebrated  poet  at  random,  and 
among  the  Christisns  the  Scriptures,  and  drawing,  from 
the  first  passage  which  presented  itself  to  the  eye,  a 
prognostic  of  what  would  befal  one^s  self  or  others,  ot 
direction  for  conduct  fVhen  under  any  exigency.  Ther^ 
is  good  evidence  that  this  was  none  of  the  vulgar  errors; 
the  greatest  persons,  philosophers  of  the  best  repute, 
admitted  this  superstition.  Socrates,  when  in  prison, 
hearing  this  Hue  of  Homer, 

Within  three  days  I  Phthia^s  shore  shall  see, 

immedialtly  stttd,  within  three  days  I  shall  be  out  of  ^^^ 

3  O  2  W*€  ""^^ 
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Sortilege.  TTorld ;  gathering  it  from  th«  double  meaning  of  the 
word  Phthia^  which  in  Greek  is  both  the  name  of  a 
country  and  signiiies  corruption  or  death.  This  predic- 
tion, addressed  to  i&chined,  was  not  easily  forgotten, 
at*  it  was  verified. 

When  this  superstition  passed  from  Paganism  into 
Christianity,  the  Christians  had  two  methods  of  consult- 
ing the  divine  will  from  the  Scriptures  \  the  one,  casual- 
ly, to  open  the  divine  writings,  and  take  their  direction, 
as  above  mentioned  \  the  other,  to  go  to  church  with  a 
purpose  of  receiving,  as  a  declaration  of  the  will  of  hea- 
ven, the  words  of  the  Scripturei  which  were  singing  at 
the  instant  of  one^s  entrance. 

This  unwarrantable  practice  of  inquiring  intofnturity 
prevailed  very  generally  i;i  England  till  the  beginning 
of  the  1 8th  century  j  and  sometimes  the  books  of 
Scripture,  and  sometimes  the  poems  of  Virgil  were  con- 
sulted for  oracular  responses.  One  i;emaTkable  instance 
is  that  of  King  Charles  l.  who  being  at  Oxford  during 
the  civil  wars,  went  one  day  to  see  the  public  library, 
where  he  was  shown,  among  other  books,  a  Virgil  no- 
bly printed  and  exquisitely  bound.  The  lord  Falkland, 
to  divert  the  king,  would  have  his  majesty  make  a  trial 
f)f  his  fortune  by  the  Sort t a  VirgUiitnee.  Whereupon 
the  king  opening  the  book,  the  passage  which  iinppened 
\o  come  op  was  this  : 

yf /,  hel/o  audacis  popult  vexatus  et  armis^ 
Finibua  extorris^  complexu  avulsus  Iuii\ 
Auxiltum  imploret ;  videatqtu:  indigna  svorum 
Ft£ncra :  nec^  cum  se  sttb  leges  pads  iniqucD 
Tradiderat^  regno  out  optata  lucejrvatur; 
Scd  cadat  ante  diem^  mediaque  inhumatns  arena. 

JEneid,  lib.iv* 

Yet  let  a  race,  untamed  and  haughty  foes. 
His  peaceful  entrance  with  dire  arms  oppose  \ 
Oppressed  with  numbers  in  the  unequal  field, 
His  men  discouraged,  and  himself  expelled, 
Let  him  for  succour  sue  from  place  to  place. 
Torn  from  his  subjects,  and  his  son^s  embrace : 
First  let  him  see  his  friends  in  battle  slain. 
And  their  untimely  fate  lament  in  vain  \ 
And  when  at  length  the  cruel  war  shall  cease, 
On  hard  conditions  may  he  buy  his  peace. 
Nor  let  him  then  enjoy  supreme  command^ 
But  fall  untimely  by  some  hostile  hand. 
And  lie  on  buried  on  the  barren  sand. 
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tare  which  will  never  disappoint  them :   Thou  shalt  not  Soi dlcfe 
tempt  the  Lord  thy  God,  {] 

SOTERIA,  in  antiquity,  sacrifices  offered   to  the  SoaJTwrf. 
gods  for  delivering  a  person  from  danger  \  as  also  poeti- 
cal pieces  composed  for  the  same  purpose. 

SOUBISE,  a  town  of  France,  in  the  department  of 
Lower  Charente,  and  late  territory  of  Saintonge.  It  ia 
seated  on  the  river  Charente,  22  miles  south  of  Kochelle, 
in  W.  Long.  i.  2.  N.  Lat.  45.  57. 

SOUDAN,  a  kingdom  of  Africa,  situated  between 


1 


*'JEaeid, 
U»t.  si- 


Lord  Falkland  observing  that  the  king  was  conccrn- 
td  at  this  accident,  would  Jikewicie  try  his  own  fortune 
in  the  same  manni-r,  hoping  he  might  fall  upon  some 
passacre  that  would  have  no  relation  to  hi;i  case,  and 
thereby  divert  the  king^s  thoughts  from  any  impression 
which  the  other  might  have  upon  bim^  but  the  place 
lie  stumbled  Hpuii  was  as  much  "^uited  to  his  destiny  as 
the  other  had  been  to  the  kiiii/'s  \  being  the  laoienta- 
tion  of  Evander  for  the  untimelv  death  of  his  son  Pal- 
IK-s  *  :  tor  thi^  loid^s  tlde^i  sou,  a  young  man  of  an 
aminble  character,  hud  been  slain  in  the  Ei'st  battle  of 
Newbury. 

We  Imve  ourselves  known  several,  whose  devotion  has 
not  always  been  regulated  by  juJi/ment,  pursue  this  me- 
thod of  divjnutton  ;  and  have  geuerully  observed,  that 
Ihc  consequence  has  been  despair  or  presumption.  To 
;Hl«h.  Wfi  beg  leave,  to  recoouuend  one  passage  io  Sciip- 


1 1^  and  16^  N.  Lat.  and  26^  and  30°  E.  Long.     See 
Dar  Fur. 

SOUGH,  among  miners,  denotes  a  passage  dug  un« 
der  ground,  to  convey  o6f  waters  from  mines.  See 
Mike. 

SOVEREIGN,  in  matters  of  government,  is  applied 
to  the  supreme  magistrate  or  magistrates  of  an  indepen- 
dent government  or  state  j  because  their  authority  is 
only  bounded  by  the  laws  of  God  and  the  laws  of  the 
state :  such  are  kings,  princes,  &c.  See  Prero- 
gative, &c. 

SovEREiGS  Power ^  or  Sovereignty^  is  the  povrer  of 
making  laws  \  for  wherever  that  power  resides, all  others 
must  conform  to  it,  and  be  directed  by  it,  whatever  ap- 
pearance the  outward  form  and  administration  of  the  go- 
vernment may  put  on.  For  it  is  at  any  time  iu  the  op- 
tion of  the  legislature  to  alter  that  form  and  administrm* 
tion  by  a  new  edict  or  rule,  and  to  put  the  execution  of 
the  laws  into  whatever  hands  it  pleases :  and  all  tbe 
other  powers  of  the  state  must  obey  the  legislative  pow- 
er in  the  execotion  of  their  several  functions,  or  else  the 
constitution  is  at  an  end.  In  our  constitution  the  law 
ascribes  to  the  king  the  attribnte  of  sovereignty  :  bot 
that  is  to  be  understood  in  a  qualified  sense,  i.  e.  as  su- 
preme magistrate,^not  as  sole  legislator ;  as  the  legisla- 
tive power  is  vested  in  the  king,  lords,  and  commons, 
not  in  any  of  the  three  estates  alone. 

SOU.     See  Sol. 

SOUFFRIEKE,  a  small  town,  situated  at  the  bot- 
tom  of  a  bay,  near  the  leeward  extremity  of  the  island 
of  St  Lucia.  Of  itself  it  is  not  entitled  to  much  notice, 
but  tha  adjacent  ground  is  very  remarkable.  The  de- 
clivities of  the  surrounding  hills  are  cultivated,  and  af- 
ford sugar-cane  of  a  good  quality. 

The  extremity  of  the  south  side  of  Soufirierc  baysruns 
into  two  steep  hills  of  a  conical  shape,  and -nearly  per- 
pendicular, reckoned  the  highest  on  tbe  island,  and 
known  by  the  appellation  of  the  Sugar-LoaJ  HHls,  It 
is  impossible  to  ascend  tliem  \  for  although  it  was  once 
attempted  by  two  negroes,  it  is  t^id  that  they  uever  re- 
turned.  Passing  the  bills  to  the  windward  nl  Souft'riere, 
a  fine  level  country  presents  itbelf,  extending  from  15* 
to  20  miles  from  the  back  oftheSugrtr-Loaf  Hills aloug 
the  sea  coast,  being  wholly  cultivated,  and  divided  into> 
rich  estates.  It  is  intersected  by  numerous  rivers  of  very 
clear  water,  wliic  h,  by  art,  are  made  subservient  to  the 
purpose  of  sugar* making.  The  rains  here  are  less  fre- 
quent than  on  any  other  part  of  the  island,  and  the  wind 
blows  from  tbe  sea,  or  nearly  so. 

There  is  a  volcano  in  the  vicinity  of  thin  town.  Af- 
ter pastiing  one  or  two  small  hills,  the  smell  of  .sulphur  is 
sensibly  felt  before  any  vefetige  of  the  place  isperceived* 
The  first  thin^  dibcerned  is  a  rivulet  of  black  running^ 
wuter,  sertdiog  foitJi  streams  nearly  in  a  state  of  ebulli- 
tion, from  which  ihe  volcano  soon  comes  into  view,  aU 

tURted. 
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^nffiirre  tuated  in  a  lioliow,  and  surrounded  by  hills  on  every 
II  side.  Tti'ere  aiY>  many  pits  in  the  hollow,  of  a  black 
teaudinsr.  j^jj^j  j|„ck  boiling  matter,  which  appear^)  to  work  with 
grea.  i'orcp.  Lava  is  ejected  by  slow  degrees,  and  theie 
M  a  large  mass  of  it  in  the  centre  of  the  hollow,  forming 
a  sort  of  hill.  The  lava  is  said  to  be  a  sulphur  mixed 
witli  calcareous  earth  and  some  saUne  body.  Small 
quantities  of  alum  have  been  found  in  a  perfect  state  ^ 
and  there  is  a  rivulet  of  good  water  in  the  opening,  at 
the  north  side  of  the  hollow.  When  the  bottom  of  it  is 
stirred,  the  water  is  very  hot,  so  much  so  as  not  to  be 
touched.  The  liquid  running  from  the  pits  is  strongly 
impregnated  with  sulphur,  and  very  much  resembles 
the  preparation  sold  in  the  shops,  called  aqua  sulphu- 
rata, 

SOUL,  the  principle  of  perception,  memory,  intel- 
ligence, and  volition,  in  man  ;  which,  since  the  earliest 
era  of  philosophy,  has  furnished  questions  of  difficult  in- 
vestigation, and  materials  of  keen  and  important  con- 
troversy (sec  M£TAPHYSics,  Part  IIL  chap.  ii«  iii.  iv. 
V.  J  and  Resurrection,  N°  42 — 48.)'  In  the  4th  vo- 
lume of  the  memoirs  of  the  Literary  and  Philosophical 
Society  of  Manchester,  the  reader  will  find  a  veiy  va- 
luable paper  by  Dr  Ferrier,  proving  by  evidence  ap- 
parently complete,  that  every  part  of  the  brain  has 
been  injured  without  affecting  the  act  of  thought.  An 
abridgement  of  that  memoir  would  weaken  its  reason- 
ing \  which,  built  on  matters  of  fact  and  experience, 
appears  to  us  to  have  shaken  the  modern  theory  of  the 
Materialists  from  its  very  foundation. 
Soul  of  Brutes.  Sec  Brutes. 
SOU^lD,  in  PhystcSj  a  term  which  expresses  a  sim- 
ple idea  ^  it  is  that  primary  information  which  we  ob- 
taiu  of  external  things  by  means  of  the  sense  of  hear- 
ing.    See  Acoustics. 

Sound,  in  Geography^  denotes  in  general  any  strait 
or  inlet  of  the  sea  between  two  headlands.  It  is  given 
by  way  of  eminence  to  the  strait  between  Sweden  and 
Denmark,  joining  the  German  ocean  to  the  Baltic,  be- 
ing al^out  three  miles  over.  See  Denmark,  N^  32. 
and  Elsinore. 

SouyD-Board^  the  principal  part  of  an  organ^  and 
that  which  makes  the  whole  machine  play.  It  is  a  re- 
servoir into  which  the  wind,  drawn  in  by  the  bellows, 
is  conducted  by  a  port«>vent,  and  thence  distributed  into 
the  pipes  placed  over  the  holes  of  its  upper  part.  The 
wind  enters  them  by  valves,  which  open  by  pressing  on 
the  keys,  aftt-r  the  registers  are  drawn,  by  which  the 
air  is  prevented  from  going  into  any  of  the  other  pipes^. 
besides  those  in  which  it  is  required. 

SousD'Board  Skho  denotes  a  thin  broad  bourd  placed 
over  the  head  of  a  public  speaker,  to  enlarge  or  extend 
and  Htrtngthen  his  voice. 

^  Son  fid- hoards  are  fonnd  hy  experience  to  be  of  no  use 
in  theatres,  as  their  distance  from  the  speaker  is  too 
great  to  be  impressed  with  sufficient  force.  But  sound- 
boards over  a  pulpit  have  frequently  a  good  effect,  when 
the  case  is  constructed  of  a  proper  tK-ickness,.  and  ac- 
cording to  particular  principles. 

SoVND-Postj  is  a  post  placed  in  the  inside  of  a  violin, 
&c.  as  a  prop  between  the  back  and  belly  of  the  instru- 
iQent,  and  nearly  under  the  bridfre. 
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There  are  two  plummets  used  for  this  purpose  in  na-  SonndiD?. 
vigation  ^  oue  of  which  is  called  the  hand-Ztady  weigh- 
ing about  8  or  9  pound^t  ^  and  the  other  the  deep-sea^ 
leady  which  weighs  frcm  25  to  30  pounds  \  and  both 
are  shaped  like  the  frustum  of  a  cone  or  pyramid.  The 
former  is  used  in  shallow  waters,  and  the  latter  at  a 
great  distance  from  the  shore  \  particularly  on  approach- 
ing the  land  after  a  sea  voyage.  Accordingly  thelinca 
employed  for  this  purpose  are  called  the  deep-sea  lead' 
line^  and  the  hand  lead-line. 

The  hand  lead-line,  which  is  usually  20  fathoms  in 
length,  is  marked  at  every  two  or  three  fathoms  ;  so 
that  the  depth  of  the  water  may  be  ascertained  either  in 
the  day  or  night.  At  the  d^pth  of  two  or  three  fa- 
thoms tliere  are  marks  of  black  leather  ^  at  5  fathoms, 
there  is  a  white  rag^  at  7,  a  red  rag;  at  10,  black, 
leather  J  at  13,  black  leather;  at  15,  a  white  rag;  and* 
at  17,  a  red  ditto. 

Sounding  with  the  hand  lead,  which  is  called  heaving 
the  lead  by  seamen,  is  generally  performed  by  a  man  who 
stands  in  the  main-chains  to  windward.  Having  the' 
line  quite  ready  to  run  out  without  interruption,  he  holdff 
it  nearly  at  the  distance  of  a  fathom  from  the  plummet ; , 
and  having  swung  the  latter  backwards  and  forward^ 
three  or  four  times,  in  order  to  acquire  the  greater  ve- 
locity, he  swings  it  round  his  head,  and  thence  as  far 
forward  as  is  necessary  ;  so  that  by  the  lead^s  sinking 
whilst  the  ship  advances,  the  line  may  be  almost  perpen- 
dicular when  it  reaches  the  bottom.  The  person  sound- 
ing  then  proclaims  the  depth  of  the  water  in  a  kind  of 
song  resembling  the  cries  of  hawkers  in  a  city.  Thus 
if  the  mark  of  five  fathoms  is  close  to  the  surface  of  the 
water,  he  calls,  '  By  the  mark  five  1'  and  as  tliere  is  no 
mark  at  four,  six,  eight,  &c.  he  estimates  those  numbers, 
and  calls,  By  the  dip  four,^  &.c.  If  he  judges  it  to  he 
a  quarter  or  an  half  more  than  any  particular  number, 
be  calls,  *  And  a  quarter  five  !  and  a  lialf  four,*  &c.  If 
he  conceives  the  depth  to  be  three  quarters  more  than  a 
particular  number,  he  calls  it  a  quarter  less  than  the 
next :  thus,  at  four  fathoms  and  three  fourths  he  calls, 
'  A  quarter  less  five !  and  so  on. 

The  deep-sea-lead  is  marked  with  two  knots  at  20 
fathoms,  three  at  30,  and  4  at  40,  and  so  on  to  the  end. 
It  is  also  marked  with  a  single  knot  in  the  middle  of ' 
each  interval,  as  at  25,  35,  45  fathoms,  &c.     lo.  use 
this  lead  more  effectually  at  sea,  or  in  deep  water  on  the 
sea  coast,  it  is  usual  previously  to  bring  to  the  ship,  in 
order  to  retard  her  course  :  the  lead  is  then  thrown  as 
far  as  possible  from  the  ship  on  the  line  of  her  drift,  sa 
that,  as  it  sinks,  the  ship  drives  more  perpendicularly 
over  it.     The  pilot,  feeling  the  lead  strike  the  ho^oni, . 
readily  disaovers  the  depth  of  the  water  by  the  mark  oa> 
the  line  nearest  its  surface..  The  bottom  of  tlie  lead  be- 
ing also  well  rubbed  over  with  tallow,  retains  the  di-- 
stinguishJng  marks  of  the  bottom,  as  shells,  ooze,  gravel,^ 
&c.  which  naturally  adhere  to  it. 

The  depth  of  the  water,  and  the  nature  of  the  ground,, 
which  is  called  the  soundings^  are  carefully  nuirked  in . 
the  log-book,   as   well    to   determine    the  distance  of* 
the  place  from  the  shore,  as  to  correct. the  observations 
of  former  pilots. 

A  machine  for  the  same  purpose  has  l>een  invented 


SOUNDING,'  the  operation  of  trying  the  depth  of    by  Mr  Massey*  of  which  the  following  description  is 
the  sea,  and  the  nature  of  the  bottom,  by  means  of  a     given  : 
j^Iummet  sunk  from  a  ship  to  the  bottpm.  ^  '*  TJic  importance  of  obtaiulng^true  soundings  at  sea  must  ^ 
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Soaadiag.  be  a^ttted  by  every  seamen ;  and  it  is  rather  singular^ 
'■  "v '  that  no  other  method  than  the  common  lead  has  hither- 
to been  brought  into  use  ;  as  its  imperfections  are  very 
generally  acknowledged. 

*'  Many  vessels  have  been  lost,  by  depending  upon  the 
•oundings  taken  in  the  usual  way.    The  difficulty  of  ob« 
taining  the  true  perpendicular,  and  the  uncertainty  as  to 
the  exact  moment  when  the  lead  strikes  the  bX)ttom,  ap- 
'  on  which  the  accuracy  of  the  result  depends,  must  al- 

ways prevent  the  possibility  of  obtaining  the  true  depth, 
while  the  ship  has  any  considerable  way  upon  hen  In- 
deed, it  has  been  acknowledged  by  experienced  seamen, 
during  some  experiments,  made  at  various  times,  in  the 
river  Mersey,  that  they  could  not  depend  upon  the  com- 
mon lead,  when  going  five  or  six  knots  in  the  hour,  in 
ten  or  twelve  fathoms  of  water.  When  the  depth  is 
considerable,  the  vessel  must  be  hove  to,  which  is  an 
tiperation  attended  with  great  loss  of  time,  and  some- 
times considerable  injury  to  the  sails ;  and  during  a 
chase,  this  inconvenience  must  be  particularly  felt. 

**  Trne  soundings  may  be  taken  with  this  machine  in 
thirty  fathoms  water,  without  the  trouble  of  heaving  the 
vessel  to,  although  she  may  be  going  at  the  rate  of  six 
miles  in  the  hour.  True  soundings  mny  also  thus  be 
obtained  in  very  deep  water,  where  it  is  not  possible  to 
take  them  by  the  common  lead. 
Pl^te  "  ^ig*  ^*  represents  the  sounding  machine,    a  is  the 

•ccGxcvix.  sounding  weight,  containing  a  register,  i,  2,  with  two 
<g*  f.  dials :  the  hand  of  the  dial  i  makes  one  revolution  when 
the  weight  has  descended  twenty  fathoms,  the  other  re- 
volves once  when  the  descent  amounts  to  five  hundred 
fathoms.  A  rotator,  &,  similar  to  that  attached  to  the 
log,  communicates  with  the  wheel  work  of  the  dials 
1,2,  by  means  of  the  rod  c,  on  which  there  are  three 
universal  joints,  3,  4,  and  5.  This  rod  is  supported  du- 
ring the  descent  of  the  weight,  by  the  drop,  r/,  at  the 
end  of  which  is  a  fork,  6,  and  a  friction  wheel,  7. 

"  When  the  machine  is  to  be  Used,  a  sounding  line  is 
fastened  to  the  ring,  e  ;  and  one  of  tlie  vanes  of  the  ro- 
tator is  slipped  into  the  spring  8 :  the  rotator  will  then 
be  in  the  position  indicated  by  the  dotted  lines,  .r.  The 
indices  must  be  set  at  o,  and  the  cover  or  1id,y|  be  shut. 
The  machine  must  then  be  projected  perpendicularly 
into  the  sea.  As  soon  as  it  reaches  the  surface,  the  re- 
sistance of  the  water  forces  the  dotted  rotator,  »,  out  of 
the  spring  8,  and  it  assumes  its  perpendicular  direction 
M  represented  by  the  rotator  b.  As  the  machine  de- 
scends, it  is  evident  the  rotator  will  revolve,  and  its  mo- 
tion be  comninnicated  freely  past  th%  friction  wheel  7, 
and  the  universal  joint  5,  to  the  wheel  work  of  the  dials 
I,  2,  and  thus  indicate  the  space  passed  through  in  fa- 
thoms. When  the  machine  has  arrived  at  the  bottom, 
the  rotator,  as  it  is  no  longer  buoyed  up  by  the  reaction 
of  the  water,  will  fall  to  the  bottom,  quitting  the  fork 
of  the  drop  d,  which  will  also  fall  from  its  horizontal 
position,  and  in  its  descent,  by  means  of  the  locking  rod 
9,  prevent  the  rotator  from  revolving  as  the  machine  is 
drawn  up.  When  at  the  bottom,  the  rotator  will  be  in 
the  position  of  the  dotted  lines  y. 

"  This  machine,  simple  in  its  construction,  and  scarce- 
ly more  liable  to  accident  than  the  common  lead,  ascer- 
tains, with  the  utmost  precision,  the  perpendicular  depth, 
by  the  mere  act  of  descent  through  the  water.  No  mis- 
take can  arise  from  that  common  source  of  error,  the 
<drift  or  lee- Way  of  the  ship  during  the  time  of  descebt } 


nor  does  an  operation  of  such  importance  depend  upon  Sdrndhtr. 
the  uncertain  sensation  caused  by  the  lead  striking  the 
bottom,  on  which  the  accuracy  of  the  common  log  al- 
together depends,  and  which,  it  is  well  known,  frequent- 
ly and  materially  misleads  the  best  seaman :  for  though 
a  thousand  fathoms  of  line  were  laid  out,  in  the  smallest 
depth  of  water,  no  inaccuracy  could  arise,  as  the  perpen- 
dicular depth,  at  the  point  of  heaving,  would  be  regi- 
stered on  the  index.  The  only  inconvenience  experi- 
enced would  be  the  additional  labour  necessary  for  haul- 
ing in  the  excess  of  line.  The  most  loexperieDced  per- 
son may  use  this  machine,  without  risk  of  error,  in  the 
most  turbulent  sea,  and  during  the  night. 

**  The  advantages  already  enumerated  would  render 
the  sounding  machine  of  great  importance  ;  but  there 
are  other  properties  of  still  more  consequence. 

*'  To  heave  a  ship  to,  in  order  to  obtain  soundings,  on 
a  lee  shore,  in  stoi^my  weather,  is  a  very  disagreeable 
operation,  attended  with  much  trouble,  and  loss  of  way ; 
also  with  considerable  danger  to  the  sfaip^a sails ;. indeed, 
it  would  oAen,  under  such  circumstances,  be  attended 
with  great  hazard  to  the  Safety  of  the  ship.  To  avoid 
these  unpleasant  consequences,  the  master  sometimes 
adopts  a  measure,  which  he  conceives  to  be  the  less  ex- 
ceptionable alternative,  by  running  on  without  sounding 
at  all. 

'*  To  prove  how  much  inconvenience  and  danger  are 
avoided  by  Massey^s  lead,  it  is  enough  to  state,  that 
soundings  maybe  taken  in  depth  from  60  to  80  fathoms, 
while  the  ship  is  under  way,  at  the  rate  of  three  miles 
an  hour  ^  and  as  the  rate  of  sailing  may  be  still  materi- 
ally reduced,  without  entirely  stopping  the  vessel,  or  al- 
tering her  course,  so  may  soundings  be  had,  to  any 
depth  I'equired,  while  she  is  under  way. 

**  In  order  more  clearly  to  show  the  superiority  of  this 
machine,  and  make  it  apparent,  that  the  quantity  of 
stray-line  veered  out  does  not  at  all  affect  the  truth  of  the 
result :  suppose  the  common  lead  thrown  from  the  mizen 
chains  of  the  ship,  which  may  be  represented  by  the 
point  a  of  the  triangle  a  be,  (fig.  2.)  ;  and  that  the  ahipHK*  ^ 
has  moved  forwards  through  the  space  equal  to  the  line 
&r,  while  the  lead  has  descended  through  the  line  ar; 
it  is  evident,  that  it  is  impossible,  in  this  case,  to  ascer- 
tain the  exact  depth,  as  a  quantity  of  line,  equal  to  ab^ 
would  be  paid  out,  whereas  the  true  depth  is  equal  ealy 
to  the  line  a  c,  which  is  much  less.  But  the  case  is  very 
difierent  when  the  patent  sounding  machine  is  used,  as 
the  operation  ceases  when  it  has  rt^ached  the  bottom  \ 
nor  is  the  stray-line,  a  &,  whatever  its  length,  at  all  ta- 
ken into  the  account. 

'*  It  has  been  extremely  difficult,  and  sometimes  im- 
possible, to  obtain  soundings  in  very  deep  water  with  the ' 
common  lead,  which  may  perhaps  be  thus  accoijnted  for. 
The  common  line  which  is  used  for  sounding,  though,  if 
left  to  itself,  it  would  sink  in  water,  yet  its  descent  would 
be  much  sloiver  than  that  of  the  lead,  separately ;  it 
consequently  follows,  that  the  lead  mo«it  be  so  much  im- 
peded by  carrying  the  line  with  it,  that  when  it  does 
reach  the  bottom,  there  will  he  scarcely  any  sensible 
check  to  enable  the  seaman  to  know  the  precise  mo- 
ment. Indeed,  if  he  can  aj^certain  even  this  to  a  cer- 
tainty, he  still  cannot  depend  upon  the  truth  of  hit 
sounding  ^  for  if  there  be  the  least  drif^  or  current,  the 
line  itself  will  assume  a  curve,  similar  to  that  of  the  line 
of  a  kite  in  the  air.    These  two  causes  will  always  op6* 
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oun^,  r»te  a^inat  the  per&ciioo  of  the  common  mode  of 
Soup,     sounding. 

'*  After  so  fully  describing  the  principle  of  the  patent 
sounding  niHchine,  it  is  scs^rcely  necessary  to  prove  that 
it  is  liable  to  neither  of  the  foregoing  objections  ^  and  it 
may  be  sufficient  to  say,  that,  as  it  will  certainly  find  its 
way  to  the  bottom,  if  a  sufficient  portion  of  stray-line 
he  allowed  to  guard  against  its  being  checked  in  its 
progress,  and  tbe  certainty  of  its  having  reached  the 
bottom  may  be  ascertained  by  the  arming,  there  can  be 
no  doubt  of  the  practicability  of  its  obtaining  soundings, 
in  any  depth,  and  no  reasOuable  doubt  of  their  correct- 
neas  when  obtained. 

*'  From  the  construction  of  this  machine,  it  might  be 
imagined,  tliat  the  rotator  would  impede  its  motion 
through  the  water,  and  that  it  could  not  descencl  so  ra^ 
pidly  as  the  common  lead  ^  but  during  repeated  trials, 
in  thirteen  fathoms  water,  in  which  the  rotator  was  fre- 
quently detached,  and  the  lead  suffered  to  descend  alone, 
there  was  no  difference  perceptible  in  the  time  of  their 
descent,  though  an  excellent  quarter  second  stop  watch 
was  used  during  the  experiment,  to  detect  any  change. 
The  following  table  shows  how  very  unifoimly  the  times 
of  descent  corresponded  with  the  deptJis  in  fathoms,  du- 
ring a  series  of  trials  made  on  the  river  Mersey,  with 
the  patent  lead,  weighing  14  pounds. 

*'The  manner  of  conducting  these  experiments  was 
such  as  is  deserving  of  perfect  reliance.  Two  pilots,  of 
well-known  ability  and  experience,  were  employed  i 
one  threw  the  lead,  and  the  otlier,  the  moment  he  found, 
by  the  slackening  of  the  rope,  that  the  weight  had  ar- 
rived at  the  bottom,  cried  *  stop,^  to  a  third  person  who 
held  the  watch. 


Time  of  descent. 
2     seconds 


2i 

3 

5 

Si 
6 

6- 
7 


Falhoms. 

3 

4 
8 

at 
10 

10 

II? 


Time  of  deteent    Fatboms. 
7^  seconds 


71 

7i 

71 

7i 
8 

8i 
6 


Hi 
Hi 

Hi 

12 

laj 
'3 

10 


*'  Taken  when  under  sail,  at  upwards  of  five  knots  in 
the  hour. 

"  Several  captains  and  masters  in  the  navy  have  made 
trial  of  the  log  and  sounding  machine,  and  given  very 
favourable  reports  of  their  performance  ^  and  it  has  been 
adopted  by  order  of  tbe  Navy  Board  in  the  British 

NieM,    n»vy*-" 

miM^         SOUP,   a   strong  decoction  of  flesh  or  other  snb- 

.  250.     stances. 

Portable  or  dry  soup  is  a  kind  of  cake  formed  by 
boiling  the  gelatinous  parts  of  animal  substances  till  the 
watery  parts  are  evaporated.  This  species  of  soup  is 
chiefly  used  at  sea,  and  has  been  found  of  great  advan- 
tage. The  following  receipt  will  show  how  it  ia  pre- 
pared. 

Of  calves  feet  take  4 ;  leg  of  beef  12  lbs. }  knuckle 
of  veal  3  lbs.  }  and  leg  of  mutton  10  lbs.  These  are 
to  be  boiled  in  a  sufficient  quantity  of  water,  and  tbe 
tcum  taken  off  as  usual  ^  after  which  the  soup  is  to  be 
•eparated  from  the  meat  by  straining  and  pressure.  The 


meat  is  then  to  be  boiled  a  second  time  in  other  water  ^ 
and  the  two  decoctions,  being  added  together,  must  be 
left  to  cool,  in  order  that  the  fat  may  be  exactly  sepa- 
rated. The  soup  must  then  be  clarified  with  five  or  six 
whites  of  eggs,  and  a  sufficient  quantity  of  common  salt 
added..  The  liquor  is  then  strained  through  flannel, 
and  evaporated  on  the  water-bath  to  the  consistence  of 
a  very  thick  paste  ^  after  which  is  is  spread  rather  thin 
upon  a  smooth  stone,  then  cut  into  cakes,  and  lastly 
(^ried  in  a  stove  until  it  beconufs  brittle  ^  tliese  cakes  are 
kept  in  well  closed  bottles.  The  same  process  may  be 
used  to  make  a  portable  soup  of  tbe  flesh  of  poultry  ^  and 
aromatic  herbs  may  be  used  as  a  seasoning,  if  thought 
proper. 

These  tablets  or  cakes  may  be  kept  four  or  five 
years.  When  intended  to  he  used,  the  quantity  of  half 
an  ounce  is  put  into  a  large  glass  of  boiling  water^ 
which  is  to  be  covered,  and  set  upon  hot  ashes  for  a 
quarter  of  an  hour,  or  until  the  whole  is  entirely  dis- 
solved. It  forms  an  excellent  soup,  and  requires  no» 
addition  but  a  small  quantity  of  salt.. 

SOUR-CROUTE.     See  Croute. 

Sour- Gourde  or  African  Calabash-tree,  See  Ad  AN* 
SON  I  A,  Botany  Index* 

SOUTH,  Dr  Robert,  an  eminent  divine,  was  tbe- 
son  of  Mr  William  South  a  merchant  of  London,  and 
was  born  at  Hackney  near  that  city  in  1633.     ^^  ^^"* 
died  at  Westmin^iter  school,  and  afterwards  in  Christ* 
church  college,  Oxford.     In  16  J4,  he  wrote  a  copy  of 
Latin  verses  to  congratulate  Cromwell  upon  the  peace 
concluded  with  the  Dutch  \  and  the  next  y«ar  a  Latlit^ 
poem,  entitled  Musica  Incantans,  In  1660  be  was  elect* 
ed  public  orator  of  the  university  ^  and  the  next  year 
became  domestic  chaplain  to  Edward  earl  of  Clarendon,, 
lord-high  chancellor  of  England.     In   1663  he  was  in* 
stalled  prebendary  of  Westminster,  admitted  to  tbe  de- 
gree of  doctor  of  divinity,  and  had  a  sinecure  bestowed 
on  him  in  Wales  by  his  patron  the  earl  of  Clarendon  ^ 
after  whose  retirement  into  France  in  1667  he  became 
chaplain  to  the  duke  of  York.     In  1670  he  was  instaU 
len  canon  of  Christ  church  in  Oxford  ^  and  in  1676  at- 
tended as  chaplain  to  Laurence  Hyde,  Esq.  ambassador 
extraordinary  to  the  king  of  Poland.     In  1678  he  waa 
presented  to  the  rectory  of  Islip  in  Oxfordshiie  ^  and 
in  1680  rebuilt  the  chancel  of  that  church,  as  he  after- 
wards did  the  rectory-house  belonging  to  it.    After  t he- 
revolution  he  took  the  oath  of  allegiance  to  King  Wil- 
liam and  Queen  Mary,  though  he  excused  himself  from 
accepting  a  great  dignity  in  the  church,  vacated  by  tb» 
personal  refusal  of  that  oath.     His  health  began  to  de- 
cline several  years  before  his  death,  which  happened  in 
1 7 16.     He  was  interred  in  Westminster  Abbey,  whera- 
a  monument  is  erected  to  his  memory.     He  published^ 
I.  Animadversions  on  Dr  Sherlock's  Vindication  of  the 
Holy  and  Ever  Blessed  Trinity.     2.  A  Defence  of  his 
Animadversions.     3.  Sermons,  8  vols  8vo.     And  after 
his  decease  were  published  bis  Opera  Postkuma  Latino^ 
and  his  posthumous  English  works.     Dr  South  was  x«- 
markable  for  his  wit,  which  abounds  in  all  his  writings,, 
and  particularly  in  his  sermons  ^  bnt  at  the  same  time 
they  equally  abound  in  ill-humour,  spleen,  and  satire. 
He  was  remarkable  fox  being  a  time-server.     During 
the  life  of  Cromwell  he  was  a  staunch  Presbyterian,  and 
then  railed  against  tbe  Independents :  at  the  Restora* 
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fS6ui\i     ^'^^  ^^  exerted  his  pulptt-eloqtience  af^ainst  tliePresby- 
(I         teriADS  'f  and  In  the  rpign  of  Queen  Anne,  was  a  warm 
Soothern.    advocate  for  SacheVerel. 

South,  one  of  the  four  cardinal  points  from  which 
the  winds  blow. 

South  Sea^  or  Pacific  Oc$an^  is  that  vast  body  of 
water  interpdi>ed  between  Asia  and  AmeriQa*  It  does 
not,  however,  strictly  speaking,  reach  quite  to  the  con- 
tinent of  Asia,  excepting  to  the  northward  of  the  pe- 
ninsula of  Malacca :  for  the  water  interposed  between 
(he  eastern  coast  of  Africa  and  the  peninsula  just  men- 
tioned has  the  name  of  the  Indian  ocean.  The  South 
sea  then  is  bounded  on  one  side  by  the  western  coast  of 
America,  through  its  whole  extent,  from  the  unknown 
regions  in  the  north  to  the  straits  of  Magellan  and 
Terta  del  Fnego,  where  it  communicates  with  the  sou-* 
tbern  part  of  the  Atlantic.  On  the  other  side,  it  is 
bounded  by  the  coast  of  Asia,  from  the  northern  pro- 
montory of  Tschnkbtskoi  Noss,  to  the  peninsula  of  Ma- 
l^ca  already  mentioned.  Thence  it  is  hounded  to  the 
southward  by  the  northetn  coasts  of  Borneo,  Celebes, 
Macassar,  New  Guinea,  New  Huiltnd,  and  the  other 
Islands  in  that  quarter,  which  divide  it  from  the  Indian 
ocean.  Then,  washing  the  eastern  coast  of  the  great 
island  of  New  Holland,  it  communicates  with  that  vast 
body  of  water  eUcompasing  the  whole  sonthei'n  part  of 
the  globe,  and  which  has  the  general  name  of  the  Sou* 
thern  ocean  all  round*  Thus  does  this  vast  ocean  occu- 
py almost  the  semicircumference  of  the  globe,  extend- 
ing almost  from  one  pole  to  the  other,  and  about  the 
'equatorial  parts  extending  almost  180^  in  longitude,  or 
1 2,500  of  our  miles. 

The  northern  parts  of  the  Pacific  ocefin  aire  entirely 
destitute  of  land  \  not  a  single  island  having  yet  been 
discovered  in  it  from  the  latitude  of  40^  north  and  up- 
wards, excepting  such  as  are  very  near  the  coast  either 
of  Asia  or  America  3  but  in  the  southern  part  tlieie 
are  a  great  numhen 

Till  very  lately  the  South  sea  was  in  a  great  measure 
unknown,  f^roiti  the  great  extent  of  ice  which  covers 
ihe  southern  part  of  the  globe,  it  was  imagined  that 
much  more  land  existed  there  than  in  the  northern  re- 
gions :  but  that  this  could  not  be  justly  inferred  mere- 
ly frnm  that  circumstance,  is  plain  from  what  has  been 
Advanced  under  the  article  America,  N^  3 — 24. 9  and 
the  southern  continent,  long  known  hy  (he  name  0 
Tfrra  Avstralis^  has  eluded  the  seai'ch  of  the  most  ex- 
^rt  navigators  sent  out  from  Britain  and  France  by 
Yoyal  authority.     See  Terra  AuStralis. 

South  Sea  Compantf.    See  Company. 

SOUTHAMPTON,  a  sea-port  town  of  Hampshire 
In  England  ;  is  seated  on  an  arm  of  the  sea  \  is  a  place 
of  good  trade,  and  in  i8oi  contained  nearly  8ooo  in- 
habitants. It  is  surrounded  by  walls  and  several  watch- 
towers,  and  had  a  strong  castle  to  defend  the  harboHr, 
now  in  ruins.  It  i^  a  corporation  and  a  county  of  itself, 
with  the  title  of  an  earldom,  and  sends  two  members  to 
parliament.     W.  Long,  i,  24.  N.  Lat.  50.  54. 

SOUTHERN,  Thomas,  an  eminent  dramatic  wri- 
ter, was  bot-n  at  Dublin  in  1660,  and  received  his 
education  in  the  university  there.  He  came  young  to 
London  to  study  law  ^  but  instead  of  that  devoted 
himself  to  poetry  and  the  writing  of  plavs.  His  Per- 
sian Prince,  or  Loyal  Brother,  was  introduced  In  1682, 
%faea  the  Tory  interest  was  triumphimt  in  England  ) 
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and  the  character  of  the  Loyal  Brother  being  iotendeJ  SoutBerf 
to  coniplimcni  Janif  s  duke  of  York,  he  rewarded  the 
author  when  be  came  to  the  throne  with  a  commisbton 
in  the  army.  On  the  Revolution  uking  place,  he  re- 
tired to  his  studieH,  ami  wrote  several  plays,  frcni  which 
be  is  supposed  to  have  derived  a  very  hand-oroe  subtfiat" 
ence,  being  the  first  who  raisied  th**  advantage  of  play" 
writing  to  a  second  and  third  night.  The  mo  t  finiiibed 
of  all  his  plays  is  Oroonoko,  or  the  Royal  Slave,  which 
is  built  on  a  true  story  related  in  one  ot  Mrs  fiebn's  no- 
vels. Mr  Southern  died  in  1746,  in  the  86ib  year 
his  age ;  the  latter  part  of  which  he  spent  in  a  peaceful 
serenity,  having  by  his  commission  as  a  soldier,  and  tb« 
profits  of  bis  dramatic  works,  acquired  a  handsome  for- 
tune \  and  being  an  exact  economist,  be  improved  what 
fortune  be  gained  to  the  best  advantage,  fie  enjoyed 
the  longest  life  of  all  our  poets  \  and  died  the  richest  of 
tliem,  a  very  few  excepted.  His  plays  are  printed  in 
two  volumes  1 2mo. 
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SouTHESN  Continent,    See  America,  N* 
and  Terka  Austraiis, 

SOUTHERNWOOD.    See  Arteiiiiia,  Botamt 

Index, 

SOUTHWARK,  a  town  of  Surrey,  and  a  suborW 
of  the  city  of  London,  being  separated  from  that  me- 
tropolis only  by  the  Thames.     See  London,  N^  g6* 

SOW.     See  Sus,  Mammalia  Index, 

Sow,  in  the  iron  works,  the  name  of  the  block  or 
lump  of  metal  they  work  at  once  in  the  iron  furnace. 

SoW'Thiatle,     See  SoNCHUS,  Botany  Index. 

SOWING,  in  Agricuiture  and  Gardenings  th«  depo- 
siting any  kind  of  seed  in  the  earth  for  a  future  crop« 
See  Agriculture. 

DriU'SoiviNG,     See  DniLL'Sowingt 

SOY.     See  Dolichos. 

SOZOMENUS,  H^rmias,  an  ecclesiastical  histo- 
rian of  the  5th  century,  was  born  in  Bethelia,  a  town 
of  Palestine.  He  was  educated  for  the  law,  and  he* 
came  a  pleader  at  Constantinople.  He  wrote  an  A- 
bridgenient  of  Ecclesiastical  HistorV)  in  two  books,  from 
the  ascension  of  our  Saviour  to  the  year  J23.  This 
compendium  is  lost ;  but  a  continuation  of  it  in  nine 
books,  writtci>  at  greater  length,  down  to  the  year 
440,  is  still  extant.  Pie  seems  to  have  copied  Socrates, 
who  wrote  a  history  of  the  same  period.  The  style  of 
Sozomenus  is  perhaps  more  elegant^  but  in  other  re« 
spects  he  fallsfarshort  of  that  writer,displayingthrough- 
out  his  whole  book  an  amazing  credulity  and  a  super- 
stitious attachment  to  monks  and  the  monastic  life. 
Ttie  beat  edition  of  Sozomenus  is  that  of  Robert  Stephen 
in  1544.  Hl*  has  been  translated  and  published  by  Va. 
lesius,  and  republished  with  additional  notes  hy  Heading 
at  London,  1720,  in  3  vols  folio. 

SPA,  a  town  of  Germany,  in  the  circle  of  Westpha- 
lia and  bishopric  of  Liege,  famous  for  its  mineral  wa- 
ter, lies  in  £.  Long.  ^.  5O.  N.  Lat.  50.  30.  about  it 
miles  south-east  from  Liege,  and  7  south-west  froni 
Lomhurg.  It  is  situated  at  one  end  of  a  deep  valley, 
on  the  banks  of  a  email  rivulet,  and  is  surrounded  on  all 
sides  by  high  mountains.  The  sides  of  these  mountains 
next  to  Spa  are  rude  and  uncultivated,  presenting  a 
rugged  appearance  as  if  shattered  by  the  convulsions  of 
earth()uakes ;  but  as  they  are  strewed  with  tail  oaks  and 
abundance  of  shrub«,  the  country  around  forms  a  wild, 
romantic,  and  beautiful  landscape.     The  access  to  the 
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*!*•  loVn  IS  very  beautifal.  The  nHid  winds  over  the 
moantatns  till  it  descends  to  their  bottom,  when  it 
runs  along  a  smooth  valley  for  a  mile  or  a  mile  and  a 

half. 

The  town  consists  of  four  streets  in  form  of  a  ctoss, 
and  contains  about  400  inhabitants.  Spa  has  no  wealth 
to  boast  of.  It  can  scarcely  furnish  the  necessaries  of 
life  to  its  own  inhabitants  during  the  winter,  and  almost 
all  the  luxuries  which  are  requisite  for  the  great  con- 
course of  affluent  visitors  during  the  summer  are  car- 
ried from  Liege  by  women.  Its  only  source  of  wealth 
is  its  mineral  waters.  No  sooner  does  the  warm  season 
commence,  than  crowds  of  valetudinarians  arrive,  as 
well  as  many  other  persons  who  are  attracted  sol^y  by 
the  love  of  amusement,  and  some  from  less  honourable 
motives.  The  inhabitants,  who  spend  seven  or  eight 
months  of  the  year  without  seeing  the  face  of  a  stranger, 
wait  for  the  return  of  this  period  with  impatience.  The 
welcome  sound  of  the  carriages  brings  multitudes  from 
the  town,  either  to  gratify  their-  curiosity,  or  to  offei^ 
their  services  in  the  hopes  of  securing  your  employment 
while  you  remain  at  Spa.  Immediately  after  your  ar- 
rival, your  name  and  designation  is  added  to  the  print- 
ed li^t  of  the  annual  visitors  ^  for  which  you  pay  a  stated 
sum  to  the  booksellers,  who  have  a  patent  for  this  pur- 
pose from  the  prince  bishop  of  Liege.  This  list  not  on- 
ly enables  one  to  know  at  a  glance  whether  any  friends 
or  acquaintance  are  residing  there,  but  also  to  distin- 
guish persons  orrank  and  fashion  from  adventurers,  who 
seldom  have  the  effrontery  to  insert  their  names. 

There  are  two  different  ways  of  accommodating  the 
visitors  at  Spa  with  lodging  and  necessaries.  People 
may  either  lodge  at  a  hotel,  where  every  thing  is  fur- 
nished them  in  a  splendid  and  expensive  style ;  or  they 
may  take  np  their  residence  in  private  lodgings,  from 
which  they  may  send  for  provisions  to  a  cook^s  shop. 

Among  the  people  who  visit  Spa^  there  are  many 
peisons  of  the  first  rank  and  fashion  in  Europe.  Per- 
haps indeed  there  is  no  place  in  Europe  to  which  so 
many  kings  and  princes  resort ;  but  it  is  also  visited  by 
many  self-created  nobility,  who,  under  the  titles  of 
counts,  barons,  marquises,  and  knights,  contrive  by 
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their  address,  and  artifices,  to  prey  iip«Q  the  rich  and 
unexperienced. 

The  manners  established  at  Spa  are  condncive  both 
to  health  and  amusement.  Every  body  rises  early  in 
the  morning,  at  six  o^clock  or  before  it,  when  a  great 
many  horses  stand  ready  saddled  for  those  who  choose 
to  drink  the  Sauveniere  or  Geronstere  waters  at  a  little 
distance  from  Spa.  After  this  healthy  exercise  a  part 
of  the  company  generally  breakfast  together  at  Vanx« 
hall,  a  magnificent  and  spacious  building.  At  thie 
place  a  number  of  card-tables  are  opened  every  fore- 
noon, round  which  many  persons  assemble  and  play  foi^ 
stakes  to  a  very  considerable  amount.  A  ball  too  is  ge« 
nerally  held  once  a  week  at  Vauxhall,  besides  two  balls 
at  the  assembly  rooms  near  the  Ponhon  in  the  middle  of 
the  town. 

The  most  remarkable  waters  at  Spa  are,  i.  The  Pou« 
hon,  situated  in  the  middle  of  the  town  ;  2.  The  Sau- 
Veniere,  a  mile  and  a  half  east  from  it  ^  3.  Groisbecki 
near  to  the  Sauveniere ;  4.  Tonnelet,  situated  a  little  to 
the  left  of  the  road  which  leads  to  the  Sauveniere  ^  5^ 
Geronstere,  two  miles  south  from  Spa  ^  6.  Wartroz^ 
near  to  the  Tonnelet }  7.  Sarts  or  Niveset,  in  the  dis- 
trict of  Sarts  ;  8.  Chevron  or  Bru,  in  the  principality 
of  Slavelot  ^  9.  Couve  J  10.  Beverse;  11.  Sigej  I2* 
Geremonc.     These  four  last  are  near  Malmedy. 

Dr  Brownrigg  was  the  first  person  who  discovered 
that  fixed  air,  or,  as  it  is  now  generally  called,  carbo* 
flic  acid  gas ^  forms  a  principal  ingredient  in  the  compo* 
sit  ion  of  the  Spa  waters,  and  actually  separated  a  quan* 
tity  of  this  elat^tic  fluid,  by  exposing  it  to  different  de- 
grees of  beat  from  1 10^  to  170^  of  Fahrenheit.  From 
20  ounces  7  drams  and  14  grains  apothecaries  weight 
of  the  Pouhon  water,  he  obtained  8  ounces  2  drams  and 
50  grains.  Since  June  1765,  when  Dr  Brownrigg 
read  a  paper  on  this  subject  before  the  Royal  Society  of 
London,  the  waters  of  Spa  have  been  often  analysed, 
but  perhaps  by  none  with  more  accurlicy  than  by  Dr 
Ash,  who  published  a  book  on  the  chemical  and  medi-. 
cinal  properties  of  these  waters  in  1788.  We  shall 
present  the  result  of  his  analysis  of  the  five  principal 
springs  in  the  following  table : 


Spa* 


Quantity    Ounce       Solid 

Aerated 

Aerated 

Aft  rated 

Aerated 

Selcnite. 

Aerated 

Fountaina. 

ofWa- 

meaxDrea  contents. 

Lime. 

Magne- 

ftfincrHl 

iroa. 

VcireUb. 

ter 

of  Gas. 

SIU. 

AlkalL 

Alkali. 

Ounces. 

U  rain  8. 

f 

Pouhon 

33- 

35-75 

16.25 

2.75 

9-50 

2-25 

1-75 

— 

—    : 

Geronstere 

32.75 

2475 

S'S^ 

2.50 

— 

'•75 

0.75  • 

0.50 

— 

Sauveniere 

32.50 

S3'S° 

3-75 

1.50 

— 

0.75 

0.50 

— 

I. 

Groisbeck 

32.25 

SS-SO 

5-25 

1.50 

^ 

I. 

0-75 

— 

2. 

Tonnelet 

32.        40.75 

2.00 

0.25 

0.75 

I. 

— 

The  Pouhon  spring  rises  from  the  hill  to  the  north 
of  Spa,  which  consists  of  argillaceous  schistus  and  fer- 
"tugineous  slate.  The  other  fountains  rise  from  the  sur- 
rounding hills  to  the  south-east,  south,  west,  and  north- 
west of  the  town  ;  and  this  ridge  of  mountains  is  form- 
ed of  calcareous  earths  mixed  with  siliceous  substances. 
The  surface  of  the  mountains  is  covered  with  woods, 
interspersed  with  large  boggy  swamps  filled  with  mud 
and  water.  The  Pouhon  is  considered  as  the  principal 
spring  at  Spa,  being  impregnated  with  a  greater  quan- 
tity of  iron  than  any  of  the  rest,  and  containing  more 
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fixed  air  than  any  except  the  Tonnelet     It  is  from  thia 
spring  that  the  Spa  water  for  exportation  is  bottled ; 
for  which  the  demand   is  so  great,  that,  according  to 
the  best  information  that  Mr  Thicknesse  could  obtain,^"*, 
the  quantity  exported   amounts  to  200,000  or  250,000  j^^,^,^ 
bottles  annually.     This  exported  water  is  inferior  in  its //^rouf  A 
virtue  to  that  which  is  drunk  on  the  spot  ^  for  the  ves-^Ae  turn 
sels  into  which  it  is  collected  are  injudiciously  exposed  ^<"* 
to  the  sun,  raiji,  wind,  and  dust,  for  several  hours  before 
they  are  corked,  by  which  means  a  considerable  part  of 
its  volatile  ingredients  roost  be  evaporated  \  for  it  haa 
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Sjm.  been  fouocl  by  experiment,  that  by  exposing  it  to  a  gen- 
tle Iieat,  air^bubbles  ascend  in  great  numbers.  It  is  in 
its  greatest  perfection  when  collected  in  cold  dry  wea- 
ther 'y  it  is  then  pellucid,  colourless,  and  without  smell, 
and  almost  a9>  light  as  distilled  water.  It  varies  in  its 
beat  from  5  2°  or  ^^^  to  67°  of  Fahrenheit's  thermometer. 
The  Geronstere  is  a  much  weaker  chalybeate  water 
than  the  Pouhon ;  and  as  it  is  exceedingly  nauseous, 
and  tastes  and  smells  like  rotten  eggs,  it  certainly  con- 
tains some  hepatic  gas.  This  is  a  circumstance  which 
Dr  Ash  seems  not  to  have  attended  to  6uflicien(ly.  The 
Sauveniere  water  also,  when  newly  taken  from  the  well, 
smells  a  little  of  sulphur.  The  Groi^beck  contains  more 
alkali,  and  almost  as  much  gas. as  the  Pouhon,  and  has 
been  celebrated  for  its  good  effects  in  the  case  of  calcu- 
lous concretions.  The  Tonnelet  contains  more  gas 
than  any  of  the  rest.  Dr  Ash  informs  us,  that  in  the 
neighbourhood  of  this  well,  the  cellars,  on  any  approach- 
inic  change  of  weather,  are  found  to  contain  much  fixed 
air  ;  and  the  best  prognostic  whicb  they  have  of  rain  ts 
the  aversion  which  cats  show  to  be  carried  into  these 
cellars. 

The  Spa  waters  are  diuretic,  and  sometimes  purga- 
tive. They  exhilarate  the  spirits  with  an  influence  much 
more  benign  than  wine  or  spirituous  liquors  ^  and  they 
are  more  cooling,  and  allay  thirst  more  efl'ectually,  than 
common  water.  They  are  found  beneficial  in  cases 
of  weakne^^s  and  relaxation,  either  partial  or  universal^ 
in  nervous  disorders  j  in  obstructions  of  the  liver  and 


spleen  ;  in  casea  where  the  blood  is  too  thin  and  pu- 
trescent 'j  in  cases  of  excessive  discharges  proceeding 
from  weakness  *,  in  the  gravel  and  stone  ;  and  in  most 
cases  where  a  strengthening  remedy  is  wanted.  But  they 
are  hurtful  in  confirmed  obstructions  attended  with  fe- 
ver, where  there  is  no  free  outlet  to  the  matter,  as  in 
ulcerations  of  the  longs.  They  are  also  injurious  to  bi* 
lious  and  plethoric  constitutions,  when  used  Before  the 
body  is  cooled  by  proper  evacuations. 

SPACE.     See  Metaphysics,  Part  II.  Chap.  iv. 

Space,  in  Gcomcln/^  denotes  the  area  of  any  figure, 
or  that  which  fills  th«  interval  or  distance  between  tJie 
lines  that  terminate  it. 

SPADIX,  in  Botany^  anciently  signified  the  recep- 
tacle of  the  palms.  It  is  now  used  to  express  every 
jQower-stalk  that  is  protruded  out  of  a  spatha  or  sheath. 

The  spadix  of  tiie  palms  is  branched  \  that  of  all 
other  plants  simple.  Thi«  last  case  admits  of  some  va- 
riety J  in  calluf  t/racontwrn,  and  pet/ios,  the  florets  co- 
ver it  on  all  sides,  in  tin/m,  they  are  disposed  on  the 
lower  part  only  :  and  in  ^zosUra  on  one  side.  See  Bo- 
tany. 

SPAGIRIC  ART,  a  name  given  by  old  aut?»ors  to 
that  spccios  of  chemistry  which  works  on  metals,  and 
b  t*mployed  in  the  search  of  the  philosopher's  stcne. 

SPAHIS,  horsemen  in  the  Ottoman  army,  chieilr 
raised  in  Asia.  The  great  strength  of  the  grand  seia- 
nior^s  army  consists  in  the  janisaries,  who  arc  the  foot  • 
and  the  spahis,  who  are  the  horse. 
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'  I  'HE  kingdom  of  Spain,  which  occupies  by  far  the 
-*-  greater  portion  of  the  south-western  peninsula  of 
Europe,  is  hounded  on  the  north  by  the  hay  of  Biscay 
and  Pyrenean  mountains,  which  separate  it  from  France  j 
on  the  east  bv  the  Mediterranean  sea  ;  on  the  south  by 
the  straits  of  Gibraltar,  which  divide  it  from  the  Afri- 
can kingdom  of  Morocco  j  and  on  the  west,  partly  by 
the  Atlantic  orean,  butcGiefly  by  the  narrow  kingdom  of 
Poitufral.  This^last  is  the  only  artificial  boundary  of 
the  Spanish  territory,  and  consists  of  ideal  linos,  except 
in  threp  parts,  where  the  river  Minho  to  the  north,  and 
the  Douro  and  the  Chanca,  till  its  junction  with  the 
Guadlana  to  the  cast,  form  rather  jnore  natural  limitjf. 
From  Cape  Ortegal  in  N.  Lat.  43''  44',  to  the  rock 
of  Gibraltar,  in  N.  Lat.  35*  57',  the  continent  of 
Spain  extends  through  nearly  8°  of  latitude,  while  its 
extent  from  west  to  east,  viz.  from  Cape  Finisterre  in 
Jjpng.  9^  17'  W.  from  Greenwich  to  Cape  Crcus,  or 
Croix,  in  Long.  3°  30'  E.  from  the  same  meridian, 
comprehends  nearly  13°  of  longitude.  In  British  miles, 
its  length  from  north  to  south,  viz.  from  Cape  Penas  to 
Gibraltar,  may  be  estimated  at  550  miles,  while  its  me- 
dium breadth  may  be  computed  at  440.  According  to 
De  Laborde,  its  superficial  extent,  exclusive  of  Portu- 
gal, is  25,137  square  French,  leagues,  or  about  2i,coo 
square  English  leagues. 

Besides  the  continental  part  of  Spain,  this  monarchy 
Qomprehends  several  islands  in  the  Mediterranean,  espe- 


cially Majorca,  Minorca,  and  IvI^a  j.the  Canary  islands      «    ' 
and  several  places  on  the  north-western  coast  of  Africa  •  * 
the  Philippine  and  Ladrone   islands  5   togdljer  with  aii 


and  in  the  southern  part  of  that  continent,  the  greatest 
poi  tion  of  Terra  Firma,  Peru,  Chili,  almost  .tlie  whole 
of  Paraguay,  with  an  extensive*  territory  lyinrr  ^^  ^j^^ 
banks  of  the  river  Plate. 

The  usual  division  of  the  Spanish  continent  is  into 
fourteen  provinces,  viz.  those  of  Cataloxi  a,  Aragon 
and  Navarre,  on  -the  confines  of  Frame  ;  Biscay' 
ASTURIAS,  and  GallicIA,  on  the  shores  of  the  At- 
lantic j  Leon  and  Estremadura,  on  the  side  of  Por- 
tugal ;  Andalusia  chit  fly  on  the  straits  of  Cibrahar  • 
Granada,  Murcia,  and  Valencia,  on  the  shores 
of  the  Mediterranean  ',  Old  and  New  Castile  in  the 
centre. 

7'he  latest  writer  on  the  geography  of  Spain,  I>e  La- 
borde, reckons  only  13  provinces,  as  he  inclutlea  Ora- 
nada  under  Andalusia.  In  the  following  tabic  we  have 
brought  together  the  most  important  circumstances  re- 
sptctini^  each  of  these  provinces,  viz.  the  snhdivisionif 
extent  in  square  British  miles,  population  at  the  end  of 
the  1 8th  century,  and  chief  towns ;  and  we  have 
arranged  the  provinces  in  the  order  ib  11  owed  by  Xia- 
borde. 
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Provinces* 


ProTince  of  Catalonia. 
Kingdom  of  Valencia. 


Province  of  Estremadura. 


Province  of  Andalusia. 


Kingdom  of  Murcia. 

Kingdom  of  Aragok. 

Kingdom  of  Navarre. 
Province  of  Biscay. 


Principality  of  the  AsTURiAS. 


Kingdom  of  Gallicia. 


Kingdom  of  Leon. 


Kingdom  of  Old  Castile. 


Kingdom  of  New  Castile* 


Kingdom  of  Majorca. 


Island  of  Minorca. 


Subdivisions. 


County  of  Roussillon  1 
— — —  Cerdagne    ^ 


Kingdom  of  Seville 


Granada 

Cordova 
Jaen 


Biscay  Proper 

Alava 
Guipuzcoa 

Oviedo 
Santillana 


} 


Leon         *! 

Palencia    ( 
Zamora      | 
SalamancaJ 
Burgos 
Avila 

• 

Segovia 
Toledo 

Cueu^a 
Lamaaca 

Islands  of  Majorca 

■  Cabrera 

■  Ivi^a 


Extent  in 
square  mUes. 


10,400 
7,800 

16,000 

12,600 

4,500 

1,080 
2,400 
8,812 

16,500 

2,287 

4,000 


3.375  7 
1,2005 

11,500 


Population. 


10,750 


X  0,800 


22,000 


1,4401 

IIOJ 

360 


814,412 

.  932,150 

416,922 

754.293 

661,661 
236,016 

177.136 

337.686 

623,308 

287,382 

116,042 

74,000 

1 2,076 

350,000 

1,350,000 


Chief  Towns. 


665,432 


1,190,180 


19146,809 


136,000 
27,000 


10,308,505 


Barcelona,  Tarragona,  Urge),  Lerida,  Ge- 
rona,  Salsona,  Vich,Tortosa,Figueras,  &c. 

Valencia,  Alicant,  Elche,  Orihuela,  Cas- 
tellan, Alzira,  Carcaxente,  Gandia,  Xaci- 
va,  Otiniente,  Alcoy,  Segorbe,  &c. 

Badajoz,  Placencia,  Coria,  Merida,  Tnix- 
illo,  Xera  de  los  Cavalleros,  Lleriua, 
Almatona,  Zafra,  &c. 

Seville,  XerevS  de  la  Frontera,  Arcos,  Ca- 
diz, Keal  £jo,  Ayamonte,  Nivela,  &c. 

Granada,  Malaga,  Loxh,  Santa  F^,  Anti" 
iquera^  Ronda,  Guadix,  Baza,  &c. 

Cordova,  and  Arclildona,  &c. 

Jaen,  Ubeda,  Baeza,  Anduxar,  &c. 

Murcia,  Cartbagena,  Lorca,  Chinchilla,  Al- 
ba Cete,  Villena,  Almanza,  &c. 

Zaragoza,  laca,  Barbastro,  HuescEi  Tara- 
zona,  Albarrazin,  Teruel,  &c. 

Pampeluna,  Tudela,  &c. 

BiLBOA,  Vermijo,  &c. 

ViTTORiA,  Trevino,  Onate,  &c. 

St  Sebastian,  Fuenaraba,  lolosa,  Placen- 
tia,  &c. 

Oviedo,  Aviles,  Luarca,  Gijon,  &c. 

Santillana,  San  Vlncente,  Riva  de  Sella, 
&c. 

San  Jago  de  Compostella,  Bayona,  Lu- 
go, Orense,  Mondonedo,  CorunnEf  Vigo, 
&c. 


LxoN,  Duero,  Astorga,  Salamanca,  Zamony 

&C. 

Burgos,  Osma,  Siguenza,  Avila,  Vallado- 
lid,  Segovia,  Calahorra,  Soria,  &c. 

Madrid,  Toledo,  Aranjuez,  Talavera  della 

Reyna,  &c. 
CuEN^A,  Guete,  Alacon,  &c 
OcANA,  Hucles,  Laguardia,  Tarrazona,  &c 


Palma,  Alcadia,  &c. 

IVI9A. 

Mauon,  Cittadella. 


Some  account  of  these  provinces  will  be  found  under 
the  articles  Andalusia,  Aragon,  Asturias,  Bis- 
cay, Castile,  Catalonia,  Estremadura,  Galli- 
cia, Granada,  Leon,  Murcia,  Navarre,  Valen- 
cia, IviCA,  Majorca,  and  Minorca  \  but  for  the 
best  view  of  their  present  state,  we  must  refer  our  read- 
ers to  De  Laborde^s  View  of  Spain,  vols.  i.  ii.  and  iii.  or 
to  Playfair's  Geography^  vol.  i. 

In  its  general  appearance,  Spain  presents  a  pleasing 


variety  of  hill  and  dale,  mountain  and  valley.     It  must        4 
be  regarded  as  a  mountainous  country,  its  plains  being  ^^^®^^* 
few  in  number  and  of  small  extent.    The  most  remark- *"*'' 
able  of  these  occupies  the  centre  of  the  kingdom,  especi- 
ally New  Castile,  which  forms  the  most  elevated  tract 
of  level  country  to  be  found  iu  Europe,  having  a  mean 
elevation  of  more  than  300  fathoms  above  the  level  of 
the  sea.    The  country  is  well  wooded,  and  aboQnds  with 
rivers }  but  these  are  often  very  deficient  in  water,  and 
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Spain.     Spain,  especially  on  iU  eastern  c«ast,  is  remarkable  for 
*'      V     -^  the  dryness  of  its  sotK     Notwitkstandtng  litis  arklky, 
however,  most  parts  of  the  kingdom  teem  with  fertility, 
and  native  verdure  and  high  cultivation  render  the  sce- 
nery delightful.      Here  and  there,  indeed,  occurs  a 
tract  of  desert  utterly  incapable  of  cultivation  ;  but,  in 
general,  nature  has  done  much  more  for  the  country 
^         than  the  labour  of  its  inhabitants. 
SqiL  The  soil  is  said  to  be  in  general  light,  and  easily 

wrought ;  but  on  many  parts  of  the  eastern  coast  it  is 
composed  chiefly  of  a  stiff  loam  or  clay.  The  most  fer- 
tile parts  of  the  kingdom  are  in  Valencia,  on  the  coast 
of  Granada,  in  the  kingdom  of  Old  Castile,  and  in  se* 
▼eral  parts  of  those  of  New  Castile  and  Leon.  The  soil 
of  Catalonia  is  very  discouraging,  except  in  the  valleys, 
and  the  same  may  be  said  of  all  the  provinces  bordering 
on  the  Pyrenees  ^  the  soil  of  Estremadura,  though  na- 
turally good,  has  been  so  long  abandoned  to  itself,  that 
it  has  almost  ceased  to  produce,  and  that  of  Andalusia 
has  a  very  mixed  character.  The  soil  of  Murcia  is  un- 
commonly arid  ;  that  of  the  Asturias  cold  ;  that  of  Gal- 
licia  extremely  wet.  In  the  neighbourhood  of  Cartha- 
gena  there  is  an  extensive  tract,  which  is  so  covered 
with  stones  as  to  form  a  desert  as  sterile  and  untame- 
$  able  as  any  on  the  sandy  plains  of  Africa  or  Arabia. 
Mountaias.  We  have  said  that  Spain  is  a  mountainous  country. 
The  chain  of  the  Pyrenees,  common  to  it  and  France, 
is  by  no  means  the  roost  considerable  in  point  either  of 
elevation  or  extent ;  though  that  chain  may  be  regard- 
ed as  the  common  root  or  origin  of  all  the  rest.  From 
the  western  corner  of  the  Pyrenees  a  vast  ridge  branch- 
es off  through  Navarre,  Biscay,  Asturias  and  Callicia, 
terminating  only  at  Cape  Finisterre,  and  Cape  Ortegal. 
This  ridge  is  the  Cantabrian  mountains,  and  is  distiii- 
evished  into  several  subordinate  groups,  denominated 
from  the  principal  towns  situated  in  their  vicinity.  Thus 
we  have  the  monntatns  of  ftfoodonedo  in  Callicia.  In 
general,  these  groups  are  called  Sierras,  from  the  jag- 
ged or  serrated  appearance  of  their  tops  ;  as  the  Sier*ra 
ae  h  Asturias,  Sierra  d^Avila,  &c.  The  subordinate 
mountains  that  extend  from  the  Sierra  of  the  Asturias 
'  io  the  north,  to  the  Alpuxaras  in  the  south,  run  in  pa- 
rallel lines ;  and  the  same  direction  prevails  in  the 
mountains  of  Saint  Andero,  which  join  the  Pyrenees. 

From  the  mountains  of  Biscay  arises  a  main  ridge, 
which,  after  proceeding  a  little  to  the  south,  divides  in- 
to three  or  four  branches.  Of  these  the  most  northerly 
chain  separates  the  provinces  of  Old  Castile  and  New 
Castile,  extending  to  the  confines  of  Portugal,  and  cal- 
led the  mountains  of  Guadarrama.  A  second  branch 
divides  the  principal  part  of  New  Castile  from  the  pro- 
vince of  La  M ancha,  running  from  the  north-east  to  the 
Bouth-west,  as  far  as  Badajos  in  Estremadura.  The 
most  remarkable  part  of  this  chain  is  the  Sierra  of  Gua- 
dalupe. South  of  these  runs  the  Sierra  M'^rena,  or 
Sable  mountains,  rendered  classical  by  the  inimitable 
pen  of  Cervantes.  This  is  the  last  chain  till  we  reach 
the  Alpuxaras,  that  extend  through  the  provinces  of 
Granada  and  Andalusia. 

Of  these  mountains  there  are  two  points,  which,  in 
elevation,  exceed  Mont  Perdu,  the  highest  of  the  Py- 
renees, viz.  the  Pico  de  Venleta,  in  the  Sierra  Nevada, 
or  snowy  mountains  of  Granada,  which  is  elevated  more 
than  1 78 1  fathoms  above  the  level  of  the  ocean,  and 
the  peak  of  Malahasen^  in  the  same  chain,  raised  above 
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1824  fathoms,  which  »  within  76  fathoms  of  the  peak     Bpum 
of  Toneriffs*  ^       »  i 

The  principal  capes  and  promontories  of  the  Spanish        7 
eoBltnent  are.  Cape  Creos,  Cape  St  Antoine,  opposite  ^'P^  "^ 
the  island  of  Ivif  a  ^   Cape  Palas,  near  Carthagena  j  ^"^^ 
Cape  de  Gatte,  near  Almeria,  and  the  promontory  on 
which  stands  the  town  of  Gibraltar,  all  on  the  coast  of 
the  Mediterranean  ^  and  Cape  M^ohicaco,  Cape  Peoas, 
Cape  Ortegal,  the  promontory  of  Ferrol,  Cape  Fini- 
sterre, and  Cape  Trafalgar,  on  the  coasts  of  the  Atlan- 
tic. I 

The  principal  bays  and  gulfs  on  the  coast  of  Spain,  Bayi  nd 
pursuing  the  same  course,  are  the  following  \  the  bay  cal& 
of  Valencia,  the  bay  of  Alicant,  the  gulf  of  Carthage- 
na, the  bay  of  Almeria,  the  bay  of  Gibraltar,  the  har- 
bour of  Cadiz,  the  bay  of  Corunna,  commonly  called 
the  Groyne,  and  the  bay  of  Biscay. 

The  rivers  of  Spain  are  intimately  connected  with  thcRntn. 
mountains  from  which  they  derive  their  source,  and  be- 
tween the  chains  of  which  they  generally  flow*  The 
moiit  important  are,  thtf  £bro,  rising  in  the  mountains 
of  Santillana  in  the  Asturias,  and  running  in  a  south- 
eastern direction  between  the  Castiles  and  Valencia  on 
the  one  band,  and  the  provinces  of  Navarre,  Aragon, 
and  Catalonia,  on  the  other,  till  it  reaches  the  Mediter- 
ranean, at  a  small  distance  from  TortOvsa  ^  the  Xacar, 
rising  in  the  Sierra  of  Cuen^a  in  New  Castile,  and  flow 
ing  into  the  Mediterranean  considerably  to  the  sooth- 
ward  of  Valencia ;  the  Segura,  rising  in  a  mountain  of 
the  same  name,  traversing  the  province  of  Murcia,  and 
meeting  the  Mediterranean  about  midway  in  the  capital 
of  that  province,  and  Alicant.  TbesQ  flow  into  the 
Mediterranean,  and  there  are  several  other  rivers  of  less 
note,  which  pour  their  waters  into  the  same  sea,  and 
which  we  can  merely  enumerate.  I'hese  are  the  Ter 
at  Gerona,  the  Lobregate  at  Barcelona,  and  the  Mi- 
jares,  passing  by  Segorbe.  Th^  rivers  which  flow  into 
the  Atlantic  are,  tlw  Guadalquiver,  rising  at  the  foot  of 
Mount  Segura,  from  the  opposite  side  of  which  origi- 
nates the  river  of  the  same  name,  flowing  with  a  slug- 
gish course  through  the  province  of  Andalusia,  and  meet- 
ing the  Atlantic  a  little  to  thenorth-west  of  Xeres;  the 
Guadiana,  rising  among  some  lakes  to  the  north-west  of 
Alcaraz  in  New  Castile,  and  passing  between  the  Sierra 
Morena  and  the  Sierra  de  Guadalupe,  till,  near  Bada- 
jos, it  enters  the  kingdom  of  Portugal,  and  runs  nearly 
in  a  southerly  direction,  till  it  meets  the  Atlantic  at 
Ayamonte  ^  the  Tagus,  rising  among  the  mountains  of 
Albnra^in  in  New  Castile,  and  running  westerly  till,  at 
Alcantara,  it  becomes  a  river  of  Portugal ;  the  Douro, 
rising  in  Old  Castile  near  Soria,  and  passing  by  Valla- 
dolicl  and  Zamora,  near  which  it  forms  a  part  of  the 
boundary  of  Portugal  *,  the  Minho,  rising  in  the  moun- 
tains of  Gallicia,  and  running  to  the  south-west,  till  it 
meets  the  Atlantic  to  the  north  of  Camina.  The  only 
other  river  of  any  importance  in  this  direction  is  the 
Lima,  supposed  to  be  the  Lethe  of  the  poets,  which 
rises  in  Gallicia,  and  flows  into  the  sea  below  Viara. 

If  we  except  the  series  of  small  lakes  from  which  ^tjjj^ 
have  said  the  river  Guadiana  takes  its  rise,  there  are,  in 
Spain,  few  lakes  that  merit  particular  notice.  The  most 
remarkable  of  these  is  the  lake  of  Albufera,  in  the  pro- 
vince of  Valencia.  This  lake  begins  near  the  village  of 
Catarroija,  about  a  league  south  of  the  city  of  Valencia, 
and  extends  nearly  four  leagues  as  far  as  Cul]era«  When 
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it  U  fully  U  is  about  bnr.lei^gttBS  lottg»  lw#>  in  bfea4ill^ 
mi  six  in  circnmference  ^  but  il  is  »•  sba1I«wry  thai 
small  boats  can  scarcely  float  in  it.  To  supply  the  de- 
ficiency of  water,  an  engine  is  employed,  by  which  the 
neighbouring  waters  are  drawn  jnto  the  bed  of  the  lake; 
and  any  superabundant  water  occasioned  by  heavy  rains, 
is  carried  oflF  into  the  sea  by  means  of  an  artificial  open* 
ing.  This  lake  contains  a  great  many  fish,,  and  nume* 
rous  aquatic  birds  make  it  their  haunt.  On  certain 
days  in  the  year  the  inhabitants  of  Valencia  make  in* 
cursions  hither  to  shoot  the  birds,  and  the  surface  of 
the  lake  is  at  these  times  covered  with  boats. 

Many  parts  of  the  kingdom  of  Spain  abound  in  large 
tracts  of  wood.  Extensive  forests  are  found  in  Catalo- 
nia, the  Asturias,  Gallicia,  an^  in  the  Sierra  Morena.. 
It  is  in  the  mountainous  chains  that  the  forests  of  Spain 
are  most  remarkable  $  and  there  are  few  of  these  heights, 
except  in  the  snowy  regions  of  the  Sierra  Nevada,  but 
what  are  covered  with  wood  almost  to  their  summits. 

The  climate  of  Spain  is  as  delightful  as  that  of  any 
part  of  Europe  ;  and  though  at  certain  seasons  of  the 
year  the  eastern  coast  is  subject  to  excessive  heat  and 
droi]^ht,  and  the  north-western  ta  almost  perpetual 
rains»  the  temperature  is  in  general  mild,  and  the  air 
salubrioiis. 

The  climate  of  Spain  has  been  admirably  depicted  by 
M.  A.  de  Humboldt ;  and  we  shall  here  present  to  our 
readers  the  substance  of  his  remarks,  as  they  are  relat- 
ed by  De  Laborde,  in  his  View  of  Spain. 

No  country  of  Europe  presents  a  configuration  so 
singular  as  Spain.  It  is  this  extraordinary  form  which 
accounts  for  the  dryness  of  the  soil  in  the  interior  of 
the  Castilcs,  for  the  power  of  evaporation-,  tbe  want  of 
rivers,  and  that  difference  of  temperature  which  is  ob-. 
servable  between  Madjid  and  Naples,  two  towns  situ* 
ated  under  the  same  degree,  of  latitude. 

The  interior  of  Spain  is,  as  we  have  seen,  an  elevated 
^aoe,  which  is  higher  than  any  of  the  same  kind  in 
Europe,  occupying  so  large  an  extent  of  country.  The 
mean  height  of  the  barometer  at  Madrid  is  26  inches 
^  lines.  It  is  therefore  ^7  lower  than  the  mean  height 
of  the  mercury  at  the  level  of  the  ocean.  This  is  the 
difference  of  the  pressure  of  tbe  atmosphere  that  is  e)[pe- 
rienced  by  all  bodies  Exposed  to  the  air  at  Madrid,  and  at 
Cadiz,  and  Boardeaux.  At  Madrid  tlie  barometer  falls 
as  low  as  25  inches  6  lines,  and  sometimes  even  lower. 

The  following  is  a  table  of  the  variations  in  the  height 
of  the  barometer  during  tbe  first  nine  montlis  of  the 
year  1793. 


Months. 

Maximam. 

Mioimam. 

Mean  HtiifTht 

IJneit. 

oflhcMcrcur). 

"79*- 

lachct. 

fockei. 

line*. 

lachet.   Lines. 

January, 

26 

J.8 

25 

9-8 

26         2.6 

February, 

26 

J-3 

25 

6.2 

26       1.6 

March, 

26 

4-7 

^5 

6. 

25     11.6 

April, 

26 

2.4 

25 

6*9 

25     1 1.6 

May, 

26 

4.6 

^5 

10.5 

26       0.8 

June, 

26 

4- 

•215 

11.8 

26       1.6 

July, 

26 

4-3 

26 

0.7 

26       2.4 

August, 

26 

S-a 

^5 

11.5 

26        1.4 

September, 

26 

4-3 

25 

II.       26       1.7 
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Frem  the  mean  height  of  the  barMweter  at  Madhrtd^ 
we  fiad  that  capital  to  be  elevated  309r1r  fathoms  above 
tbe  level  of  the  ocean.  Madrid,  consequently,  stands 
as  high  as  the  town  of  Inspruck,  situated  on  one  of  the 
highest  defiles  of  the  Tyrol,  while  its  elevation  is  15^ 
times  greater  than  that  of  Paris,  and  three  times  greater 
than  that  of  Geneva. 

According  to  M.  Thalacker,  the  mineralogist,  who 
has  taken  several  heights  with  the  barometer  in  the  en- 
virons of  Madrid,  the  elevation  of  tbe  king's  palace  at 
San  Ildefonso  is  593  fathoms,  which  is  higher  than  the 
edge  of  the  crater  of  Mount  Vesuvius,  and  is,  strictly 
speaking,  in  tbe  regions  of  the  clouds,  which  generally 
float  from  550  to  600  fathoms  high. 

The  height  of  the  plain  of  the  Castiles  has  an  evident 
effect  on  its  temperature.  We  are  astouished  at  noi 
finding  oranges  in  the  open  air  under  the  same  latitude 
as  that  of  Tarentum,  part  of  Calabria,  Thessaly,  and 
Asia  Minor  }  but  the  mean  temperature  of  Madrid  is 
very  little  superior  to  that  of  Marseilles,  Paris,  and 
Berlin,  and  is  nearly  tbe  same  with  that  of  Genoa  and 
Rome.  The  following  table  shews  the  mean  tempera- 
tnre  at  Madrid  and  at  Rome,  during  the  fiiet  nine 
months  of  the  years  1793  and  1807. 


(At 

Madrid. 

At  Rome. 

Al.nthi. 

D«g. 

ol  Fahrenheit. 

Oeg.  of  tTahreahcit 

January, 

39" 

3 

40**    II'     15" 

February, 

43 

24 

47      49     ^0 

Marco, 

47 

54 

50     15    45 

April, 

52 

19    30" 

54    34    30 

May, 

59 

4     30 

6s    56    15 

June, 

72 

32     15 

72    30 

July, 

11 

^y  30 

79     '5 

August, 

34     30 

79     15 

September, 

«5 

45 

72    34    30 

Thus,  the  mean  temperature,  at  Madrid  appears  to 
be  59^  of  Fahrenheit,  while  that  of  the  coasU  of  Spain,  ^ 
from  the  41*^  to  tbe36?ofLat.  is  between  6^i^  and 
68^  of  Fahrenheit.  .  In  tbe  former  climate  we  find  that 
orange  trees  will  not  flourish  in  perffction,  while  in  the 
latter  we  see  banana  trees,  beliconias,  and  even  sugar- 
canes,  growing  in  situations  that  are  sheltered  from  the 
cold  winds. 

Spain  presents  few  species  of  animals  that  are  netAnimalt.' 
found  in  the  other  parts  of  southern  Europe.  Among 
the  quadrupeds,  we  may  remark,  as  peculiar  to  Spain, 
the  genet  {viverra  getwtta).  The  bear  is  found  in  se- 
veral parts  of  the  great  Fyrenean  chain,  especially  on 
some  of  the  mountains  of  Aragon,  as  well  as  those  of 
Occar  and  Reynosa  in  Old  Castile*  Wolves  are  met 
with  in  all  the  higher  and  mountainous  parts  of  tbe 
country,  and  wild  boars  on  tbe  mountains  of  Navarre,  . 
on  the  Pinar,  and  the  Sierra  de  Carascoy,  in  the  king^ 
dom  of  Valencia.  The  roebuck  is  found  on  some  of 
tbe  mountains  of  Navarre,  and  the  lynx  and  the  ibex 
on  those  of  Cuen9a  in  New  Castile,  in  the  valleys  of  ' 
Aure  and  Gistau,  as  well  as  in  the  Pyrenees.  -  The 
glory  of  Spanish  zoology  is  the  horse,  for  which  this 
kingdom  has  been  famous  in  all  ages.     The  Spanish 
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horses  have  probably  originated  from  the  Barbs  of  the 
north  of  Africa,  supposed  to  be  the  immediate  offspring 
of  the  Arabian  breed.  The  Spanish  mules  are  also  ex* 
cellenty  and  the  ass  is  here  no  ignoble  animal,  though 
not  equal  to  those  of  Aral^ia.  There  is  little  remark- 
able in  the  breed  of  cattle  ^  but  the  Merino  sheep  have 
long  been  distinguished,  and  are  perhaps  superior  to  any 
in  the  world  for  the  beauty  of  the  fleece,  if  not  for  the 
delicacy  of  the  mutton.  The  flocks  of  Merino  sheep 
are  sometimes  extremely  large,  and  Mr  Townsend  men- 
tions one  nobleman  who  possessed  not  fewer  than  14,00.0. 
The  whole  number  in  the  kingdom  may  be  estimated 
at  about  5,000,000*  These  animals  were,  by  a  special 
code,  called  the  Mesta,  authorised  to  travel  from  one 
province  to  another,  according  as  the  season  presented 
the  best  pasturage  in  the  mountains  or  the  plains.  The 
fleece  of  the  Merino  sheep  is  esteemed  double  in  value 
to  that  of  any  other  breed. 

Of  the  birds  more  peculiarly  found  in  Spain,  the  vul- 
iur  percnoptetms^  the  cuculus  glandarius^  cuculus  trt' 
dactyla^  tnotaeilla  hispanica^  hirundo  rneUia^  and  hirun- 
do  rvpestrisy  are  the  most  remarkable. 

Fresh-water  fishes  are  very  plentiful  in  the  Spanish 
rivers  ^  but  those  in  most  esteem  are  from  the  small 
river  Tormes  in  Old  Castile,  where  have  been  taken 
trout  of  20  lbs.  weight.  The  tench  of  the  lakes  near 
Tobar  in  New  Castile,  are  remarkably  fine  and  deli- 
cate, and  are  taken  in  great  abundance  every  year,  dur- 
ing the  months  of  May  and  June.  The  fish  taken  on 
the  coasts  are  much  the  same  as  those  of  the  other  coun« 
tries  bordering  on  the  Mediterranean  and  the  Atlantic. 
The  tunny  was  formerly  taken  on  the  eastern  coast, 
where  it  formed  a  particular  branch  of  the  fishery,  but 
is  now,  we  believe,  little  regarded. 

Among  the  Spanish  insects,  the  most  remarkable  are, 
the  cantharides,  (^meloif  vesicatoritts)^  and  the  kermes  in- 
sect (coccus  iUcif).  The  latter  insect  is  much  cultivated 
as  an  article  of  dyeing,  especially  in  the  territory  of 
Bujalance,  and  of  Fernan  Nunes  in  the  kingdom  of 
Cordova,  as  also  in  the  vicinity  of  the  town  of  De  las 
Aguas,  four  leagues  from  Alicant,  and  near  the  river 
Henares,  in  New  Castile.  The  evergreen  oaks  on 
which  these  animals  feed,  present  in  the  spring,  a  most 
singular  appearance,  firom  the  red  nidi  of  the  kermes, 
14  with  which  the  leaves  are  covered. 
Vegeublca.  No  conntry  of  Europe  of  the  same  extent,  furnishes 
snch  an  ample  field  for  the  researches  of  the  botanist,  as 
Spain ;  and  indeed  its  botany  constitutes  a  very  impor- 
tant part  of  its  natural  history.  The  mountainous  dis- 
tricts are  clothed  with  the  evergreen  oak,  the  common 
oak,  the  chesnut,  and  in  some  places  various  species  of 
pine;  but  their' most  useful  production  is  the  corktree. 
The  smaller  heights  produce  the  wild  olive,  the  almond, 
the  shumac,  the  laurel,  the  bay,  the  cypress,  Canary 
and  Portugal  broom,  the  yellow  jessamine,  and  the 
Provence  rose.  The  vine,  the  palm  tree,  the  orange, 
the  lemon  and  the  olive,  are  so  nearly  naturalized  as  to 
require  but  little  cultivation ;  and  the  same  may  be  said 
of  the  kali  {salsoh  soda)^  which  is  produced  in  large 
quantities  on  the  coasts,  and  furnishes  the  best  kind  of 
kelp,  commonly  called  barUla^  used  in  the  manufacture 
of  soap  and  glass.  The  plains  and  valleys  are  covered 
with  many  of  those  plants  which  form  some  of  the 
greatest  ornaments  of  our  flower  gardens,  as  the  tulip, 
several  species  of  iris,  the  peeony,  the  passion  flower,  the 
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orange  and  martagon  lily,  the  jonquil,  several  species  of 
narcissus  and  hyacinth,  and  above  all  the  rhododendron. 
The  ntonntains,  however,  exhibit  the  greatest  variety 
of  botanical  riches.  Those  most  worthy  of  the  visits  and 
researches  of  the  enterprising  botanist,  are,  the  Sierra  de 
Guadalupe  in  Estremadura;  the  mountains  of  Moncayo 
in  Aragon  \  of  Pineda,  Goadarrama,  and  Cuen^a,  in 
New  Castile  \  of  Caroscoy,  in  the  kingdom  of  Murcia  ; 
of  Pena-Colosa,  Mongi,  Aytona,  and  Mariola,  in  the 
kingdom  of  Valencia,  and  the  Pyrenees. 

The  sugar-cane  was,  before  the  discovery  of  the'^tVest 
India  islands,  one  of  the  most  important  objects  of  Spa- 
nish cultivation,  and  numerous  sugar  mills  were  esta- 
blished along  the  coast  of  the  Mediterranean,  especially 
in  the  kingdom  of  Granada.  At  the  conquest  of  that 
Moorish  kingdom,  not  fewer  than  fonrteen  sugar  plan- 
tations and  two  mills,  were  found  within  the  province. 
Some  sugar  canes  are  still  cultivated  in  the  kingdom  of 
Valencia,  but  the  manufacture  of  sugar  is  discontinued, 
and  the  canes  are  used  only  for  distillation.  There  is, 
we  believe,  still  a  manufactory  for  sugar  from  Spanbh 
canes  in  Granada. 

Spain  has  long  been  celebrated  for  the  riches  of  itsMoMnii 
mineral  kingdom,  and  it  may  still  be  considered  as  the 
Mexico  and  Peru  of  Europe.  There  are  few  metals 
which  may  not  be  found  in  this  kingdom  j  and,  till  the 
discovery  of  America  put  the  Spaniards  in  possession  of 
mines  which  far  surpass  their  own  in  produce,  the  gold 
and  silver  mines  of  Spain  were  thooght  to  be  nearly  the 
richest  in  the  world.  At  present,  no  gold  mines  are 
wrought,  but  grains  of  that  metal  are  found  dissemina- 
ted in  ferruginous  quartz,  forming  a  vein  that  passes 
through  a  mountain  near  the  village  of  San  Ildefotaso  in 
Old  Castile.  Spangles  of  gold  are  found  intermixed 
with  emery,  in  a  mine  near  Alocer  in  Estremadura, 
and  in  the  territory  of  Molena  in  Aragon  \  and  this- 
metal  is  occasionally  found  in  the  sand  of  two  rivers  ^ 
the  Agneda,  in  the  kingdom  of  Leon,  which  rises  from 
the  mountains  of  Xalamo,  and  the  Tagus  in  New  Cas- 
tile, especially  in  the  vicinity  of  Toledo. 

Silver  is  much  more  abundant,  but  most  of  its  mines 
have  also  been  abandoned.  We  believe  the  only  silver 
mine  now  in  work  is  that  of  the  Sierra  de  Guadalupe, 
near  the  village  of  Logrozen,  where  the  silver  is  found 
mixed  with  micaceous  schistiis.  The  most  remarkable 
silver  mines  formerly  worked  are  those  of  Alrodoval  del 
Campo  \  of  Zalamea  on  the  road  to  Alocer  in  Estrema- 
dura ;  of  Almazaron  near  Carthagena  >  three  in  the 
Sierra  Morena,  about  a  league  from  Guadalcanal,  in 
the  kingdom  of  Seville,  and  another  about  two  leagues 
from  Linarez,  in  the  kingdom  of  Jaen.  This  last  mine 
was  well  known  both  to  the  Carthaginians  and  the 
Romans }  while  Spain  was  under  the  dominion  of  the 
former  it  belonged  to  Himilca,  the  wife  of  Asdrubal. 
After  having  been  long  abandoned,  it  was  again  wrought 
in  the  17th  century,  when  a  vein  of  ore  five  feet  in  dia- 
meter was  discovered ;  at  present,  however,  it  is  no  lon- 
ger in  a  state  of  activity. 

Mines  of  copper  are  found  near  Pampeluna  in  Na- 
varre, near  Salva  Tierra  in  Alava  ;  near  Escarray,  and 
at  the  foot  of  the  mountains  of  Guadarrama  in  Old  Cas- 
tile^ near  Lorea  in  Murcia  j  near  the  Chartreuse  of  the 
Val  de  Christo  in  Valencia  ^  in  the  Sierra  de  Guadalupe 
in  Estremadura  s  in  the  mountains  near  Cordova  \  near 
RiotintOy  and  at  la  Canada  de  los  Conejos  in  Seville  \ 
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in  the  district  of  Albuladiii  in  Granaila,  and  near  Le- 
'  uaix'Z  in  the  kinj^doni  of  Jaen. 

There  are  numerous  lead  mines,  especially  near  Tor- 
tosa  in  Catalonia*,  at  Zoma,  Benasques,  and  Plan  in 
Araj^on  j  near  Logrosen  and  A  looser  in  Estremadnra  j 
in  the  mountain  Gnadarrama  in  Old  Castile  j  near  ios 
Alumbres  and  Lorca  in  Murcia ;  at  Alcaniz  and  Con- 
stantia  in  Seville,  and  at  the  district  of  Linarez  in 
Jaen. 

The  mines  of  iron  are  ahundant,  and  need  not  be 
enumerated.  Of  antimony  there  are  two  mines,  both 
in  the  district  of  La  Mancha.  One  of  these  is  at  Alen- 
dia,  near  AIniodovar  j  the  oiher  at  the  foot  of  the  Sier- 
ra Morena.  There  is  only  one  mine  of  cobalt,  viz.  in 
the  province  of  Aragon,  found  in  the  valley  of  Geston. 
There  are  two  mines  of  cinnabar  in  Valencia  5  one  about 
two  leairues  from  Alicant  in  the  limestone  mountains  of 
Alcoray  }  the  other  between  Valencia  and  San  Felipe; 
und  two  others  in  the  same  province,  that  produce  native 
mercnrv,  but  none  of  these  are  worked.  The  most  a- 
bundant  m?ne  of  mercury  and  cinnabar  united  is  in  the 
district  of  La  Mancha,  on  the  borders  of  Cordova.  It 
is  situated  in  a  hill  of  sandstone  which  rests  on  slate. 
The  whole  length  of  the  hill  is  traversed  by  two  princi- 
pal veins,  both  of  which  were  wroHght  by  the  Ilomans. 
The  whole  of  this  mine  was  lately  wrought  by  ihe  agents 
of  the  king,  and  its  produce  was  very  abundant. 

Plumbai^'o  is  found  in  a  thick  vein  intermixed  with 
fehUpar,  about  a  Ita^^ue  from  the  village  of  Keal  ]\Io- 
nastcrio,  in  the  kingdom  of  Seville,  Mines  of  sulphur 
occur,  both. in  Aragon  and  Murcia  ;  jet  has  been  found 
in  the.  district  of  Old  Colmenar,  in  Old  Castile  ;  and 
there  is  good  evidence  of  the  presence  of  coal  at  several 
places  in  Catalonia,  in  the  Asturias,  New  Castile,  and 
Aragon  ;  but  it  is  said  that  no  coal  mines  bave  as  yet 
been  opened. 

The  marbles  of  Spain  are  very  numerous  and  valuable. 
A  black  marble,  veined  with  white,  is  procured  near 
Barcelona  'y  many  dendritic  marbles  occur  uearTortosa. 
Near  the  town  of  Molina,  in  Aragon,  is  found  a  gra- 
nular marble  spotted  with  red,  yellow,  and  white,  At 
the  villagf  of  Salinos,  in  the  district  of  Guipuzcoa,  is  a 
beautiful  b.'ue  pyritical  marble,  containing  marine  shells. 
From  Monte  Srgarra,  near  Segorbia,  in  the  province  of 
Valencia,  are  procured  several  fine  marbles,  which  were 
held  in  great  estimation  even  by  the  Romans.  The  pro- 
vince of  Granada,  however,  contains  more  valualile  va- 
rieties of  this  beautiful  mineral  than  all  the  rest  of  Spain  ; 
of  these  some  of  the  principal  are  the  following.  A 
pure  white  statuary  marble,  of  which  the  whole  moun- 
tain of  Filabra,  near  Almeria,  is  composed  ;  a  fltbh-co- 
loured  marble  from  a  mountain  near  Anti<jueraj  an 
exquisitely  beautiful  wax-coloured  alaba«.ter,  from  the 
vicinity  of  the  city  of  Granada;  and  a  finely  veined 
marble  from  the  Sierra  Nevada. 

Of  the  Spanish  mineral  waters  the  following  are  the 
most  celebrated.  The  principal  cold  springs  are,  a  he- 
patic water  in  the  town  of  Buron,  in  Valencia ;  a  car- 
bonated water  at  Gerona,  in  Catalonia  ;  a  saline  purga- 
tive water  at  Vacia-Madrid,  three  leagues  from  the  ca- 
pital, and  anothe/of  a  similar  nature  near  Toledo. 

The  principal  hot  springs  are,  the  baths  of  Abu-Zn- 
leoa,  at  Javal-Cobol,  near  Baeza  ;  a  hepatic  spring  used 
for  bathing  near  Albama  de  Granada ;  another  near 
AJmeria,  in  the  province  of  Granada,  to  which  are  at- 
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tached  both  bathinir  and  vapour  baths ;  all  these  were  Spain, 
discovered,  or  at  least  brought  into  generaruse,  by  the  •— — >■ 
Moors.  A  very  copious  hot  spring  near  Mcrida,  in 
KstremadurA,  made  use  of  by  the  Romans.  The  Calda 
de  Bonar,  in  the  neighbourhood  of  Leon,  a  spring  ot 
tepid  water  frequented  by  the  Romans,  and  still  cxlii- 
bitiug  the  ruins  of  baths  and  ancient  inscriptions.  A 
very  hot  spring  near  Orense,  in  Gallicia.  A  sprj^ng  at 
Alhama,  neaf  Calat.iyud,  in  Aragon,  formerly  much 
frequented,  but  now  in  a  state  of  neglect.  The  Fuente 
de  Buzot,  near  Alicant,  a  saline  spring  of  the  tempera- 
ture of  104°  Fahr.enhcit.  A  very  copious  and  hot 
spring  at  Archena,  near  Murcia,  where  still  remain  the 
ruins  of  Roman  and  Moorish  baths.     A  hepatic  spring  ^ 

near  Arnedillo,  in  Old  Castile.  ^ 

Among  the  natural  curiosities  of  Spain,  we  may  parti-  Natural 
cularizethe  mountain  of  Alontserrat  in  Catalonia  (see  curioid tics* 
Montserrat)  ;  the  insulated  hill  of  rock  salt  near  the 
town  of  Cardona,  in  Catalonia  (see  Geology,  N°  102) ; 
the  subterranean  lake  contained  within  a  cave,  in  the 
neighbourhood  of  the  Cava  Perella,  in  the  island  of 
Minorca  ;  the  stalactitic  cave  called  St  Michael's,  on 
the  west  side  of  the  rock  of  Gibraltar,  and  the  river 
Guadiana,  which  appears  atid  disappears  several  times 
in  the  course  of  its  piogress  to  the  sea.  jg 

The  various  groups  of  islands  that  are  subject  to  Spain  Spaaitb 
have  long  been  distinguished  by  particular  names.  Thusiflandi. 
MajorcOy  Minorca,  Cabrera 'And  DrcigonerOf  were  called 
bv  the  ancients  Ijisvlfc  Baleares.  and  are  still  named 
tbe  Bnienrjc  Isles  ;  while  Ivi^a  and  Fervfjicntpra  form 
a  lessergroup,  denominated  the  P/Vy?/^f /v/r.y.  Of  these 
islands,  the  latter  were  taken  possession  of  by  the  Car- 
thaginians pearly  700  years  before  the  Christian  ei*a ; 
and  about  200  years  after  that  enterprising  people  made 
them*ielve8  masters  of  the  Balearic  isles.  After  the  fall 
of  Carthage,  all  the»e  islands  long  maintained  a  state  of 
piratical  independence,  and  only  Majorca  was  ever  com- 
pletely subject  to  the  Romans.  In  the  time  of  Augustus 
we  are  told  that  the  Balearic  isles  were  so  infested  with 
rabbits,  that  the  inhabitants  sent  deputies  to  Rome  for 
aasistaiice  to  destroy  th.se  formidable  invaders  of  their 
plantations.  In  the  year  426  of  the  Christian  era,  these 
inlands  came  into  the  posgcssion  of  the  Vandals,  from 
whom  they  were  taken  at  the  end  of  the  8th  century 
by  the  African  Moors.  At  the  beginning  of  the  9th 
century  they  were  seized  on  by  a  fleet  sent  into  the  Me- 
diterranean by  Charlemagne  ;  but  they  were  soon  after 
reconquered  by  the  Moors,  wl.o  maintained  the  sove- 
reignty in  th«'>e  i^l•.^nds  till,  in  1228,  they  were  finally 
dispossessed  by  Don  Janies  grandson  of  Alphonso  IL  . 
king  of  AruiTon.  , 

Though  Spain  appears   to  have  been  known  to  the  Vcmci  ©f 
Phoenicians  nearly  icoo  years  before  the  birth  of  Christ,  Syain. 
it  seems  to  have  been  little  regarded  by  the  Greeks  till 
after  the  period  when  Herodotus  composed  his  history. 
Some  part  of  this  country  was  probably  the  Tarshish  of 
Scriptuie,  from  which  the  Phoenicians  imported  gold, 
silver,    and    other   precious    commodities    into   Judea. 
W  hen  the  Greeks  had  established  a  colony  at  Marseilles, 
they  must  have  been  well  acquainted  with  at  least  the 
northern  part  of  this  peninsula,  to  which  they  gave  the 
names  of  Iberia  and  Celtiberia,  from  two  nations  who 
then  inhabited  the  country,  and  of  Hesperia,  from  its 
extreme  situation  in  the  west  of  the  then  known  world.. 
The  oaroe  Hii^pania,  from  which  its  modern  appellation 


4&8 


SPAIN. 


Spain.     19  Jerivecl,  was  beatoWecl  on  it  by  the  ItomaDS }  but  the 
*       V       '  et  jmolocry  of  this  name  is  uncertain. 
Oriein  1  '^^  Aborigines  of  Spain  were  doubtless  a  Celtic  tribe, 

population,  which  probably  passed  into  this  peninsula  From  the  ad- 
joining continent  of  Gaul,  though  at  a  very  early  period 
they  appear  to  have  been  mixed  with  a  colony  of  Mau- 
ritania or  Moors  from  the  coast  of  Africa.     The  Celtic 
inhabitants,  orCeltiberi,  seem  to  have  possessed  the  north- 
east of  the  peninsula,  white  the  Mauritani  occupied  the 
II         southern  and  south-^vestern  districts. 
Spain  in-         Nothing  certain  is  known  respecting  the  early  state 
fthC    tha-**^^P**'*'  ^'^'  ^^^'  commencement  of  the  first  Punic  war 
ffiaiani.       between  the  Romans  and  the  Carthaginians,  in  the  mid- 
An.  240.    die  of  the  third  century  before  Christ.     Not  long  bc- 
fi«C.      fore  this  date,  probably  at  the  beginning  of  the  century, 
the  latter  people  had  possessed  themselves  of  Catalonia, 
when  their  general  Humilcar  Barcas  is  said  to  have 
founded  the  city  of  Barceno,  the  modern  Barcelona. 
The  Carthaginian  colony,  however,  seems  to  have  been 
rather  a  mercantile  than  a  warlike  settlement,  and  the 
'<.Celtiberi  were  more  the  allies  than  the  subjects  of  their 
African  neighbours.     Of  the  contests   carried   on  be* 
tween  the  Carthaginians  and  the  Romans,  till  the  final 
subjugation  of  the  former,  and  the  consequent  occupa- 
tion of  all  their  territories  by  the  Roman  republic,  we 
have  given  an  account  under  the  articles  Carthage 
and  Rome.   We  shall  here  briefly  consider  the  state  of 
.  Spain  at  the  time  of  its  occupation  by  the  Romans,  and 
.-relate  the  events  to  which  that  occupation  gave  rise, 
and  which  are  less  connected  with  the  more  immediate 
^'        transactions  of  the  Punic  wars, 
state  or  ^^  ^j^^  time  of  the  Roman  conquest,  Spain,  though 

^hoRoman  prodigious'  quantities  pf  silver  had  been  carried  out  of 
coDfttest     it  by  the  Carthaginians  ^and  Tynans,  was  yet  a  very 
rich  country.     In  the  most  ancient  times,  indeed,  its 
.  riches  are  said  to  have  exceeded  what  is  related  of  the 
most  wealthy  country  in  America.    Aristotle  assures  us, 
that  when  the  Phenicians  first  arrived  in  Spain,  they 
,  exchanged  their  naval  commodities  for  such  immense 
quantities  of  silver,  that  their  ships  could  neither  con- 
tain nor  sustain  its  load,  though  tbe y  used  it  for  ballast, 
and  made  their  anchors  and  other  implements  of  silver. 
When  the  Carthaginians  first  came  to  Spain,  they  found 
the  quantity  of  silver  nothing  lessened,  since  the  inha- 
)iitaiUs  ^t   that  time  made  all  their  utensils,  and  even 
mangers,  of  that  precious  metal.     In  the  time  of  the 
Romans  this  amazing  plenty  was  very  much  diminish- 
ed )  however,  their  gleanings  were  by  no  means  despi- 
.  cable,  since  in  the  space  of  nine  years  they  carried  off 
111,542  pounds  of  silver,  and  4095  of  gold,  besides  an 
immense  quantity  of  coin  and  other  things  of  value  (a). 
The  Spaniards  were  always  remarkable  for  their  brave- 
ry, and  some  of  Hannibal's  best  troops  were  brought 
*from  thence;   but    as  the  Romans  penetrated  farther 
into  the  country  than  the  Carthaginians  had  done,  they 
met  with  nations  whose  love  of  liberty  was  equal  to 
their  valour,  and  whom  the  whole  strength  of  their  em- 
pire was  scarcely  able  to  subdue.   Of  these  the  most  for- 


midable were  the  Nttomntincs,  Cantabriacs,  and  Asta-     SpaiB* 
rians.  »  - 

Fn  the  time  of  the  third  Punic  war,  one  Vjriathus,  ^cq^V 
celebrated  hunter,  and  afterwards  the  captain  of  a  gang^y,^, 
of  banditti,  took  upon  him  the  command  of  some  na-tbuagiii 
tions  who  had  been  in  alliance  with  Carthage,  aod  ven-^bc  Ro. 
tured  to  oppose  the  Roman  power  in  that  part  of  Spain 
called  Lusttanta^  noW  Portugal.     The  praetor  named 
Vctilius^  who  commanded  in  those  parts  marched  against 
him  with   10,000  men  ;  but  was  defeated  and  killed, 
with  the  loss  of  4000  of  his  troops.     The  Ronians  im- 
mediately dispatched  another  praetor  with   10,000  foot 
and  1300  horse:  but  Viriathus  having  first  cut  off  ade- 
tacbment  of  4000  of  them,  engaged  the  rest  in  »  pitch- 
ed battle  \  and  having  entirely  defeated  them,  reduced 
great  part  of  the  country.     Another  praetor,   '«tho  was 
sent  with  a  new  army,  met  with  the  same  fate;   so  that, 
after  the  destruction  of  Carthage,  the  Romans  thougic 
proper  to  send  a  consul  named  (luinius  Fabius^  who  de- 
feated the  Lusitanians  in  several  battles,  and  rr gained 
two  important  places  which  had  long  been  in  the  hands 
of  the  rebels.     After  the  expiraiioa  of  Fabius^s  consa- 
late,  Viriathus  continued  the  war  with  his  usual  success, 
till  the  senate  thought  proper  to  send  against  him  the 
consul  Q.  Csecilius  Metellus,  an  officer  of  great  valour 
and  experience.    With  him  Viriathus  did  not  choose  to 
venture  a  pitched  battle,  but  contented  himself  wkb 
acting  on  tbe  defensive  \  in  consequence  of  which  the 
Romans  recovered  a  great   many  cities,  and  the  whole 
of  Tarraconian  Spain  was  obliged  to  submit   to  their 
yoke.     The  other  consul,  named  Sci'vi/iantis^  did  not 
meet  with  the  same  success  \  his  army  was  defeated  in 
the  field,  and  his  camp  was  nearly  taken  by  Viriathus. 
Notwithstanding  the  good  fortune  of  Metellus,    how- 
ever, he  could  not  withstand  the  intrigues  of  fa  is  coun- 
trymen against  him,  and  he  was  not  allowed  to  finish 
the  war  he  had  begun  with  so  much  success.      In  re- 
sentment for  this  he  took  all  imaginable  pains  to  weak- 
en the  army  nnder  his  command  :    he  disbanded   tbe 
flower  of  his  troops,  exhausted  the  magazines,  let  the 
elephants  die,  broke  in  pieces  the  arrows  which  bad 
been  provided  for  tbe  Cretan  archers,  and  threw  them 
into  a  river.     Yet,  after  all,  the  army  which  he  gave 
up  to  his  successor  Q*  Pompeius,  consisting  of  30,000 
foot  and  2000  horse,  was  sufficient  to  have  crushed  Vi- 
riathus if  the  general  had  known  how  to  use  it.     But, 
instead  of  opposing  Viriathus  with  success,  the  impru- 
dent consul  procured  much  more  formidable  enemies. 
The  Termantines  and  Numantines,  who  had  hitherto 
kept  themselves  independent,  offered  very  advantageous 
terms  of  peace  and  alliance  with  Rome  ^  but  Pompeios 
insisted  on  their  delivering  up  their  arms.     Upon  this 
war  was  immediately  commenced.     The  consul  with 
great  confidence  invested  Numantia;  but  being  repulsed 
with  considerable  loss,  he  sat  down  before  Termantia, 
where  he  was  attended  with  still  worse  success.     The 
very  first  day,  the  Termantines  killed  700  of  his  le- 
gionaries 'f  took  a  great  convoy  which  was  coming  to 
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(a)  In  this  account  we  must  allow  something  for  the  exaggerations  of  fabulous  historians.  There  is  no  doubt, 
however,,  that  Spain  was  at  this  time  immensely  rich,  and  if  we  may  believe  Strabo,  there  was  then  a  mine  near 
Carthage  which  yielded  every  day  25,000  drams  of  silver,  or  about  3OO,0O0l«  per  annum* 
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with  them  to  join  him,  he  made  a  descent  on  the  coast 
of  Ivj^a,  overpowered  the  garrison  left  thei*e  by  An- 
nius,  and  gained  a  considerable  booty.     On  the  news 
of  this  victory  Annius  set  sail  for  Ivit^a,  with  a  consi- 
derable squadron,  having  5000  land  forces  on   board. 
Sertorins,  not  intimidated  by  the   superiority  of  the 
enemy,  prepared  to  give  them  battle.     But  a  violent 
storm  arising,  most  of  the  ships  were  driven  on  shore 
and  dashed  to  pieces,  Sertorius  himself  with  great  diffi- 
culty escaping  with  the  small  remains  of  his  fleet.    For 
some  time  be  continued  in  great  danger,  being  prevent- 
ed from  putting  to  sea  by  the  fury  of  the  waves,  and 
from  landing,  by  the  enemy ;  at  last,  the  storm  abating, 
he  passe'd  the  straits  of  Gades,  now  Gibraltar,  and  land- 
ed near  the  mouth  of  the  river  Baetis.     Here  he  met 
with  some  seamen  newly  arrived  from  the  Atlantic  or 
Fortunate  [slands^  and  was  so  charmed  with  the  account 
which  they  gave   him  of  those  happy  regions,  that  he 
resolved  to  retire  thither  to  spend  the  rest  of  his  life  in 
quiet  and  bajipiness.     But  having  communicated  this 
design  to  the  Cilician  pirates,  they  immediately  aban- 
doned him,  and  set  sail  fur  Africa,  with  an  intention  to 
assist  one  of  the  barbarous  kings  against  his  subjects 
who  had  rebelled.     Upon  this  Sertorius  sailed  thither 
Afnca,  and  also,  but  took  the  opposite  ftide  ;  and  having  defeated 
curries  on  a  j|^g  jj^jpo^  named  Ascalis.  obliged  him  to  shot  himself  up 
«r.r  .nV»»-*  »n  the  City  of  Imiris,   now  lanffier,  wliicb  he  closely 
•duutry.       besieged.     But  in  the  mean  time  facianus,  who  had 
been  sent  by  Sylla  to  assist  the  king,  advanced  with  a 
considerable  army  against  Sertorius.   Upon  this  the  lat'^ 
ter,  leaving  part  of  his  forces  before  the  city,  marched 
with  the  rest  to  meet  Pacianu'^,  whose  army,  though 
greatlj  superior  to  his  own  in  numl>er,  he  entirely  de- 
feated y  killed  the  general,  and  took  all  his  forces  pri- 
soners.— The  fame  of  this  victory  soon  reached  Spain  j 
32        and  the  Lusitanians,  being  threatened  with  a  new  war 
l^eiurns  to  ^fom   Annius,   invited    Sertorius  to  head  their  armies. 
dcf*cais\h€  ^*t^  ^^"®  request  he  readily  complied,  and  soon  became 
AoniHiii       ^^T  formidable  to  the  Romans.   Titus  Didius,  governor 
there.  of  that  part  of  Spain  called  Btetica^  first  entered  the 

lists  with  him  \  but  he  being  defeated,  Sylla  next  dis- 
patched Metellus,  reckoned  one  of  ihe  best  commanders 
in  Rome,  to  stop  the  progress  of  this  new  enemy.  But 
Metelfas,  notwithstandmg  all  his  experience,  knew  not 
how  to  act  against  Sertorius,  who  was  continually  chan- 
ging his  station,  putting  his  army  into  new  forms,  and 
contriving  new  stratagems.  On.  his  arrival  he  sent  for 
li.  Domitius,  then  praetor  of  Hither  Spain,  to  his  as- 
sistance ;  but  Sertorius  being  informed  of  his  march, 
detached  Hirtuleius,  or  Herculeius,  his  quaestor,  against 
him,  who  gave  him  a  total  overthrow.  Metellus  then 
dispatched  Lucius  LoHius  prsetor  of  Narbonne  Gaul 
against  Hirtuleius^  but  he  met  with  no  better  success,  be- 
ing ntterly  defeated,  and  his  lieutenant-general  killed. 
33  The  fame  of  these  victories  brought  to  the  camp  of 

^tanU  i„"^  Sertorius  such  a  number  of  illustrious  Roman  citizens 
a  republic.  ^^  ^^^'  Marian  faction,  that  he  formed  a  design  of'erect- 
ing  Lusitania  into  a  republic  in  opposition  to  that  of 
Rome.  Sylla  was  continually  sending  fresh  supplies  to 
Metellus  \  but  Sertorius  with  a  handful  of  men,  ac- 
customed to  range  about  the  mountains,  to  endure  hun- 
ger and  thirst,  and  live  exposed  to  the  inclemencies  of 
the  weather,  so  harassed  the  Roman  army,  that  Me- 
tellus himself  began  to  be  quite  discouraged.  At  last, 
iSertorius  hearing  that  Metellus  had  spoken  disrespect- 
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fully  of  his  courage,  challenged  his  antagonist  to  end 
the  war   by  single  combat  \    but  Metellus  very  pru- 
dently declined  the  combat,  as  being  advanced  in  yeanf; 
yet  this  refusal  brought  upon  him  the  contempt  cff  the 
unthinking  multitude,  upon  which  Metellus  resolved  to 
retrieve  his  reputation   by  some  signal  exploit ;    and  v^tfi^ 
therefore  laid  siege  to  Lacobriga,  a  considerable  city  in  reise  the 
those  parts.     This  he  hoped  to  reduce  in  two  days,  as&iri^ofLi 
there  was  bi^t  one  well  in  the  place)  but  Sertorius  hav-^^^^^ff** 
ing  previously  removed  all  those  who  could  be  of  no 
service  during  the  siege,  and  conveyed  6000  skins  full  of 
water  into  the  city,  Metelius  continued  a  long  time  be- 
fore it  without  making  any  impression.     At  last,  bis 
provisions  being  almost  spent,  he  sent  out  Aquinas  at 
the  head  of  6000  men  to  procure  a  new  supply  ;   but 
Sertorius  falling  unexpectedly  upon  them,  cut  in  pieces 
or  took  the  whole  detachment  y  the  commander  himself 
being  the  only  man  who  escaped  to  carry  the  news  of 
the  disaster  :  upon  which  Metellus  was  obliged  to  raise 
the  siege  with  disgrace.  1% 

And  now  Sertoiius,  having  gained  some  intervals  of^^|J^^ 
ease  in  consequence  of  the  many  advantages  be  had  ob- 
tained over  the  Romans,  began  to  civilize  his  new  sub- 
jects. Their  savage  and  furious  manner  of  fighting  be 
changed  for  the  regular  order  and  discipline  of  a  well- 
formed  army  *,  he  bestowed  liberally  upon  thew  gold  and 
silver  to  adorn  their  arms,  and  by  conversing  familiarly 
with  them,  prevailed  with  them  to  lay  aside  their  own 
dress  for  the  Roman  toga.  He  sent  for  all  the  children 
of  the  principal  people,  and  placed  them  in  the  ^reat 
city  of  Osca,  now  Hue^ca,  in  the  kingdom  of  Ara- 
gon,  where  he  appointed  them  masters  to  instruct  them 
in  the  Roman  and  Greik  learning,  that  they  might,  as 
he  pretended,  be  capable  of  sharing  with  him  the  go* 
vernment  of  the  republic.  Thus  he  made  them  really 
hostages  for  the  good  behaviour  of  their  parents  ^  how- 
ever, the  latter  were  greatly  pleased  with  the  care  he 
took  of  their  children,  and  all  Lusitania  were  in  the 
highest  degree  attached  to  their  new  sovereign.  This 
attachment  he  took  care  to  heighten  by  the  power  of 
superstition  \  tor  having  procured  a  young  hind  of  a 
milk-white  colour,  he  made  it  so  tame  that  it  followed 
him  wherever  he  went*,  and  Sertorius  gave  out  to  the 
ignorant  multitude,  that  this  hind  was  inspired  by  Dia- 
na, and  revealed  to  him  the  designs  of  his  enemies,  of 
which  he  always  took  care  to  be  tvell  informed  by  the 
great  number  of  spies  whom  be  employed. 

While  Sertorius  was  thus  employed  in  establishing  bis 
authority,  the  republic  of  Rome,  alarmed  at  bis  success, 
resolved  to  crush  him  at  all  events.  Sylla  was  now  de-ad, 
and  all  the  eminent  generals  in  Rome  solicited  this  ho- 
nourable  though  dangerous  employment.  After  n*"*^^^'*'^^ 
debate  a  decree  was  passed  in  favour  of  Pompey  the^^^^ 
Great,  but  without  recalling  Metellus.  In  the  meaniugk 
time,  the  troops  of  one  Perpenna,  or  Perpema,  had 
in  spite  of  all  that  their  general  could  do,  abandoned 
him,  and  taken  the  oath  of  allegiance  to  Sertorius. 
This  was  a  most  signal  advantage  to  Sertorius  \  for  Per- 
penna commanded  an  army  of  33,000  men,  and  bad 
come  into  Spain  with  a  design  to  settle  there  as  Serto- 
rius had  done  -,  but  as  he  was  descended  from  one  of 
the  first  families  of  Rome,  he  thought  it  below  his  dig- 
nity to  serve  under  any  general,  however  eminent  he 
might  be.  But  the  troops  of  Perpema  were  of  a  dif- 
ferent opinion )  and  therefore  declaring  that  they  would 
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8fcrv6  notte  but  :i  general  wbo  could  defend  himself, 
th«y  to  a  man  joined  Sertorius ;  upon  which  Perperna 
himself,  finding  he  could  do  no  better,  consented  to 
serve  also  as  a  subaltern. 

On  the  arrival  of  Pompey  in  Spain,  several  of  the 
cities  which  had  hitherto  continued  faithful  to  Serto- 
rius began  to  waver :  upon  which  the  latter  resolved, 
by  some  signal  exploit,  to  convince  them  that  Pompey 
could  no  qnore  screen  them  from  his  resentment  than  Me- 
tellus.  '  With  this  view  he  laid  siege  to  Lauron,  now 
Lirias,  a  place  of  considerable  strength.  Pompey,  not 
doubting  but  he  should  be  able  to  raise  the  siege,  march- 
ed quite  up  to  the  enemy's  lines,  and  found  means  to 
inform  the  garrison  that  those  who  besieged  them  were 
themselves  besieged,  and  would  soon  be  obliged  to  re- 
tire with  loss  and  disgrace.  On  hearing  this  message, 
*^  I  will  teach  Sylla's  disciple  (said  Sertorius),  that  it  is 
the  duty  of  a  general  to  look  behind  as  well  as  before 
him.*'  Having  thus  spoken,  he  sent  orders  to  a  de- 
tachment of  6000  men,  who  lay  concealed  among  the 
mountains,  to  come  down  and  fall  upon  his  rear  if  he 
should  offer  to  force  the  lines.  Pompey,  surprised  at 
akes  and  their  sudden  appearance,  durst  not  stir  out  of  his 
irnR  it  in  camp ;  and  in  the  mean  time  the  besieged,  despairing 
e  MRlit  of  of  relief,  surrendered  at  discretion  5  upon  which  Serto- 
*™'^^*  rius  granted  them  their  lives  and  liberty,  but  reduced 
thf^ir  city  to  ashes. 

While  Sertorius  was  thus  successfully  contending 
with  Pompey,  his  questor  Hirtuleius  was  entirely  de- 
feated by  Metellus,  with  the  loss  of  40,000  men  ;  upon 
which  Sertorius  advanced  with  the  utmost  expedition  to 
the  banks  of  the  Siicro  in  Tarraconian  Spain,  with  a 
efeau  design  to  attack  Pompey  before  he  could  be  joined  by 
>mpey  on  Metellus.  Pompey,  ou  his  part,  did  not  decline  the 
e  banks  combat :  but,  fearing  that  Metellus  might  share  the 
glory  of  the  victory,  advanced  with  the  greatest  expe- 
dition. Sertorius  put  off  the  battle  till  towards  the 
evening;  Pompey,  though  he  knew  that  the  night  would 
prove  disadvantageous  to  him,  whether  vanquished  or 
victorious,  because  his  troops  were  unacquainted  with 
the  country,  resolved  to  venture  an  engagement,  espe- 
cially as  be  feared  that  Metellus  might  arrive  in  the 
mean  time,  and  rob  him  of  part  of  the  glory  of  con- 
quering so  great  a  commander.  Pompey,  who  com- 
manded his  own  right  wing,  soon  obliged  Perperna, 
'who  commanded  Sertorius^s  left,  to  give  way«  Here- 
upon Sertorius  himself,  taking  upon  him  the  command 
of  that  wing,  brought  back  the  fugitives  to  the  charge, 
and  obliged  Pompey  to  fly  in  his  turn.  In  his  flight  he 
was  overtaken  by  a  gigantic  African,  who  bad  al- 
ready lifted  up  his  hand  to  discharge  a  blow  at  him 
with  his  bi^oadsword)  but  Pompey  prevented  him  by 
cutting  off  his  right  hand  at  one  blow.  As  he  still 
continued  his  flight,  he  was  wounded  and  thrown  from 
fais  horse  ;  so  that  he  would  certainly  have  been  taken 
prisoner,  bad  not  the  Africans  who  pursued  him  quar- 
relled about  the  rich  furniture  of  his  horse.  I'his  gave 
an  opportunity  to  the  general  to  make  his  escape  ;  so 
that  at  length  he  reached  his  camp  with  much  difllicul- 
ty.  Biit  in  the  mean  time  Afranius,  who  commanded 
the  left  wing  of  the  Roman  army,  had  entirely  defeated 
the  wing  which  Sertorius  had  left,  and  even  pursued 
Ihem  so  close  that  he  entered  the  camp  along  with 
them.  Sertorius,  returning  suddenly,  found  the  Ro- 
^nans  busy  in  plundering  the  tents  ^  when  taking  advan* 
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tage  of  their  situation,  he  drove  them  oiTt  with  great 
slaughter,  and  retook  the  camp.     Next  day  he  offered 
battle  a  second  time  to  Pompey  :  but  Metellus  then  co- 
ming up  with  all  his  forces,  he  thought  proper  to  de-        40 
cline  an  engagement  with  both  commanders.     In  a  few  Pompey 
days,  however,  Pompey  and  Metellus  agreed  to  attack"*  *^    * 
the  camp  of  Sertorius.    The  event  was  similar  to  that  of  ^ig^^. 
the  former  battle )  Metellus  defeated  Perperna,  and  Ser- 
torius routed  Pompey.     Being  then  informed  of  Per- 
perna^s  misfortune,  be  hastened  to  his  relief }  rallied  the 
fugitives,  and  repulsed  Metellus  in  his  turn,  wounded 
him  with  his  lance,   and  would  certainly  have  killed 
him,  hud  not  the  Romans,  ashamed  to  leave  their  gene- 
ral in  distress,  hastened  to  his  assistance,  and  renewed 
the  fight  with  great  fury.     At  last  Sertorius  was  obli-        41 
ged  to  quit  the  field,  and  retire  to  the  mountains.  Pom-  Pompey 
pey  and  Metellus  hastened  to  besiege  him;  but  while"***  ?****^^"' 
they  were  forming  their  camp,  Sertoiius  broke  tbrough  ^JJ^^^'^J^a 
their  lines,  and  escaped  into  Lusitania.     Here  he  soon  by  Scrto- 
raised  such  a  powerful  army,  that  the  Roman  generals,  riui. 
with  their  united  forces,  did  not  think  proper  to  ven- 
ture an  engagement  with  him.     They  could  not,  how- 
ever, resist  the  perpetual  attacks  of  Sertorius,    who 
now  drove  them  from  place  to  place,  till  he  obliged  them 
to  separate  ;  the  one  went  into  Gaul,  and  the  other  to 
the  foot  of  the  Pyrenees.  4*^ 

Thus  did  this  celebrated  commander  triumph  over  all  Sertoriu* 
the  power  of  the  Romans  j  and  there  is  little  doubt  but  oudv^mor- 


he  would  have  continued  to  mak^e  head  against  all  thedr-mL 
other  generals  whom  the  republic  could  have  sent,  had  An  tu 
he  not  been  assassinated  at  an  entertainment  by  the  in-  B.  C 
famous  treachery  of  Perperna,  in  73  B.  C.  after  he 
had  made  head  against  the  Roman  forces  for  almost  10 
years.  Pompey  was  no  sooner  informed  of  his  death, 
than,  without  waiting  for  any  new  succours,  he  marched 
against  the  traitor,  whom  he  easily  defeated  and  took 
prisoner  y  and  having  caused  him  to  be  executed,  thus 
put  an  end,  with  very  little  glory,  to  a  most  dangerous 
war. 

Many  of  the  Spanish  nations,  however,  still  conti- 
nued to  bear  the  Roman  yoke  with  great  impatience  ^ 
and  as  the  civil  wars  which  took  place  first  between 
Julius  Csesar  and  Pompey,  and  afterwards  between  Oc- 
tavianus  and  Antony,  diverted  the  attention  of  the  re- 
public from  Spain,  by  the  time  that  Augustus  had  be- 
come sole  master  of  the  Roman  empire,  they  were  a- 
gain  in  a  condition  to  assert  their  liberty.  The  Can- 
TABRIANS  and  AsTURiAKS  were  the  most  powerful  and 
valiant  nations  at  that  time  in  Spain  ^  but  after  incre- 
dible efforts,  they  were  obliged  to  lay  down  their  arms, 
or  rather  were  almost  exterminated  by  Agrippa,  as  re- 
lated under  these  articles. 

When  the  Romans  first  became  masters  of  the  western  Spain  un- 
peninsula  of  Europe,  to  which,  as  we  have  said,  they  der  tbc  flo» 
gave  the  name  of  Hinpania,  it  was  divided  into  two  pro-mana. 
vinces,  called  Citerior  and    Ulterior^  which  were  go- 
verned, sometimes  by  praetors,  and  sometimes  by  pro- 
consuls.   Ill  the  distribution  of  the  empire  by  Augustus, 
Hispania  Citerior  contained  the  modern  provinces  of 
Gallicia,  the  Asturias,  Biscay,  Navarre,  Leon,  the  two 
Castiles,  Aragon,  Catalonia,  Murcia,  and  Valencij*  \  and 
was  denominated  Prout/iria  Tarracone?isis^  from  the  city 
of  Tarragona  in  Catalonia,  which  was  then  the  seat  of 
government.     Hispania  Ulterior  was  subdivided  into 
Bsetica,  incloding  the  provinces  now  called  Granada 
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tti^  AoMoa^a ;  and  LoAaftia,  comprsbaidiiig  the  great* 
est  part  of  EstreifiacUira,  ani  the  modern  kiDgdoni  of 
Porttigal.  The  province  called  Tarracongfuis  'was  then 
inhabited  by  the  following  tribes,  viz.  the  Ausetant\ 
occupying  the  sea-coast,  at  the  north-east,  bettveen  the 
Ter  and  the  Lobregat,  and  having  for  their  capital 
German  the  Ceretam\  inhabiting  the  district  of  Cerda- 
nn,  at  the  foot  of  the  Pjrrenees,  whose  capital  was  Julian 
the  modern  Llivia^  Uie  Va/eianif  occupying  the  sea 
coast  between  the  rivers  Ter  and  Lobregat,  in  the  im- 
mediate neighbourhood  of  the  Ausetam\  and  whose  ca« 
pita^  was  iBarcelona ;  the  Cosetani  to  tlie  left  of  the 
moutii  of  the  £bro,  with  Tarragona  for  their  capital  \ 
the  Locetaniy  on  the  left  bank  of  the  river  Sicoris  ;  the 
Iliergetes,  extending  from  that  river  to  the  small  stream 
Gallego,  wbich  joins  the  £bro  near  Zaragoza,  whose 
capital  was  Lerida ;  the  Jacetani  in  the  northern  extre* 
roity  of  Aragon,  having  their  seat  of  government  at 
Jaca ',  the  Vascones  in  Navarre,  and  the  Varduii  in  the 
modern  Guipuzcoa.  These  nations  occupied  the  south* 
em  and  eastern  parts  of  the  province.  The  northern 
was^  possessed  by  the  Caristiy  the  Ostregones^  both  in 
Biscay  ^  the  Cantabrt\  cantoned  near  the  source  of  the 
£bro,  and  along  the  bay  of  Biscay }  the  Astures  in  As- 
furias  and  part  of  Leon  \  the  Callarixn  Gallicia  j  the 
Vacceni  along  the  Douro  ^  the  Arekaci  in  Old  Castile  \ 
the  Ceittbertj  between  the  £bro  and  the  source  of  the 
Tagus,  and  many  others  of  inferior  note. 

Lusttania  was  held  by  three  principal  tribes,  the  Lti" 
tiiani\  occupying  the  greater  part  rf  the  province,  and 
having  for  their  capital  the  modem  Lisbon  }  the  Vettth 
fi€S  and  the  Ceitici* 

Btetica  was  inbabited  by  the  Turdetani^  the  Turdu* 
h\  the  Baititaniy  and  the  Bastuit. 

All  these  districts,  with  their  principal  towns,  are 
minutely  treated  of  by  Dr  Flayfair,  in  the  first  volume 
of  his  geography. 

When  incorporated  with  the  Roman  empire,  Spain 
partook  of  its  tranquillity,  and  received  in  exchange 
for  her  liberty,  at  least  wise  laws  and  a  mild  govern- 
ment.   If  she  could  not  prevent  herself  from  falling  un- 
der the  dominion  of  the  masters  of  the  world,  she  was  at 
least  the  most  powerful,  the  richest,  and  the  happiest 
province  of  their  empire.     Columella  has  left  us  an  in- 
teresting account  of  her  agricultnre  under  the  first  empe- 
rors.   The  tradition  of  her  ancient  population  is  proba- 
bly exaggerated,  but  the  ruins  of  several  towns  prove  it 
to  have  been  considerable.   It  was  increased  by  a  great 
many  Roman  families  after  the  conquest  \  several  legions 
were  established  in  Spain;  25  colonies  were  distributed 
in  the  most  fertile  parts  of  the  country,  and  intermarried 
with  the  inhabitants.    After  a  while  the  Spaniards,  see- 
ing in  their  masters  only  countrymen,  were  the  first  to 
solicit  the  rights  of  Roman  citizens,  by  which  they  were 
completely  consolidated.     Some  municipal  towns  went 
so  far  as  to  desire  permission  to  take  the  title  of  colonies, 
though  in  the  change  they  lost  their  independence,  near- 
ly in  the  same  manner  as  certain  proprietors  of  lands  un- 
der the  feudal  system  converted  their  domains  into  fiefs, 
in  order  to  enjoy  the  honours  attached  to  them.     The 
government  was,  in  general,  milder  in  Spain  than  in 
the  other  Roman  provinces.     The  administration  was 
carried  on  io  the  towns  by  magistrates  named  by  them- 
selves, and  the  diflPerent  provinces  were  under  the  super- 


of  pratora,  proconsDls,  and  le^tea  «r  defMi>  spva- 
ties,  according  to  the  different  eras  of  th^  Ronaan  em-  '■■■  »  ■ 
pire^  those  in  tiieir  respective  depurtnieiits  t«>ok  cave  of 
all  the  works  of  public  utility,  the  aqiiedu«:ts,  baths* 
Of  reuses,  and  higWways,  whoae  magntficeot  ruins  are 
still  existing ;  bat  iktsf  were  principally  employed  in 
collecting  the  revenues  of  tJie  state,  which  were  singu- 
larly analogous  to  those  of  the  pnesent  timea.  They 
principally  arose  from  dues,  fines,  or  alieoalions  of  pro- 
perty, and  the  produce  of  the  mints.  Spain  at  that 
time  drew  from  her  /ovo  mines  the  sanoe  rishes  she  now 
draws  from  the  new  world,  and  they  were  distributed  in 
nearly  the  same  manner.  One  part  belonged  to  the  state, 
and  the  other  to  the  inhabitants  of  the  country,  who 
paid  a  certain  duty  on  the  metals  which  they  procured 
from  the  mines.  Their  returns  went  on  increasing,  and 
depended  entirely  on  the  number  of  hands  which  aould 
be  devoted  to  work  in  the  mines.  An  employment, 
so  laborious,  however,  which  required  a  numerous  popu- 
lation, tended  to  diminish  that  population  by  the  exces- 
sive fatigues  which  it  occasioned.  Agriculture  also  suf- 
fered by  the  accumulation  of  estates  in  thfi  hands  of  a 
fow  wealthy  landholders.  By  the  little  attention  paid 
to  it  by  the  proprietors,  and  by  the  defects  inseparable 
from  the  system  of  cultivation  by  means  of  slaves,  com- 
merce and  industry  languished^  and  Spain,  after  having 
shared  in  the  splendour  of  the  Roman  empire,  was  begin«> 
Ding  to  participate  in  its  decline,  when  a  new  calamity, 
by  completing  her  ruin,  prepared  her  regeneration. 

This  calamity  was  the  irruption  of  the  northern 
hordes,  which  soon  involved  Spain  in  the  general  at- 
tack. This  province  was  invaded  first  by  the  Franks, 
who  in  the  third  century  had  entered  Gaul  with  a  for- 
midable force.  ^< 

The  Rhine,  though  dignified  by  the  title  of  Safeguard 'l'^*' 
of  the  Provinces,  was  an  imperfect  barrier  ni^ainst  the  V*^^^ 
daring  spirit  of  enterprise  with  which  the  Franks  were 
actuated.     Their  rapid  devastations  stretched  from  tbe^^*'^ 
river  to  the  foot  of  the  Pyrenees  ;  nor  were  they  stop- 
ped by  those  mountains.    Spain,  which  bad  never  dread- 
ed, was  unable  to  resist  the  inroads  of  the  Germans 
During  1 2  years,  the  greatest  part  of  the  reign  of  Gal- 
lienus,  that  opulent  country  was  the  theatre  of  unequal 
and  destructive  hostilities.     Tarragooa»  the  fiourishisg 
capital  of  a  peaceful  province,  was  sacked  and  almost 
destroyed  *,  and  so  late  as  the  days  of  Orosius,  who  wrote 
in  the  5th  century,  wretched  cottages,  scattered  amidst 
the  ruins  of  magnificent  cities,  still  recorded  the  rage  of 
the  barbarians.   When  the  exhausted  country  no  longer 
supplied  a  variety  of  plunder,  the  Franks  seized  00  some 
vessels,  and  retreated  to  Mauritania.  ^i 

The  situation  of  Spain,  separated,  on  all  sides,  from  By  tk 
the  enemies  of  Rome,  by  the  sea,  by  the  mountains,  and^*^^'*' 
by  intermediate  provinces,  had  secured  the  loug  tran-^^ 
quillity  of  that  remote  and  sequestered  country  j  and  we  ^4^ 
may  observe,  as  a  sure  symptom  of  dopnestic  happiness, 
that,  in  a  period  of  400  years,  Spain  fumtshed  very  few 
materials  to  the  history  of  the  Roman  empire.     The 
footsteps  of  the  Barbarians,  who,  in  the  reign  of  Gal- 
lienus,  had  penetrated  beyond  the  Pyrenees,  wese  soon 
obliterated  by  the  return  of  peace ',  and  in  the  4th  cen- 
tury of  the  Christian  era,  the  cities  of  £merita  or  Meri- 
da,  of  Corduba,  Seville,  Bracara,  and  Tarragona,  were 
numbered  with  the  most  illustrious  of  the  Roooan  world. 
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Tbe  various  plenty  of  the  aninal,  thq  vegetable,  and 
the  mineral  kingdoms,  was  improved  and  manufactttred 
by  the  skill  of  an  industrious  people  ^  and  tbe  peculiar 
advantages  of  naval  stores  contributed  to  support  an  ex- 
tensive and  profitable  trade.  Tbe  arts  and  sciences  flou« 
rished  under  the  protection  of  tbe  emperors  $  and  if  the 
«diaracter  of  tbe  Spaniards  was  enfeebled  by  peace  and 
servitude,  tbe  hostile  approach  of  tbe  Germans,  who  had 
6pi*ead  terror  and  desolation  from  tbe  Rhine  to  the  Py* 
renees,  seemed  to  rekindle  some  sparks  of  military  ar* 
dour.  As  long  as  tbe  defence  of  the  mountains  was  in- 
Crusted  to  the  hardy  and  faithful  militia  of  the  country, 
they  successfully  repelled  tbe  frequent  attempts  of  the 
Barbarians.  But  no  sooner  bad  tbe  national  troops  been 
compelled  to  resign  their  post  to  tbe  Hohorian  bands, 
in  the  service  of  Cunstantine,  than  the  gates  of  Spain 
were  treacherously  betrayed  to  the  public  enemy,  about 
ten  months  before  tbe  sack  of  Borne  by  the  Goths.*  The 
consciousness  of  guilt,  and  the  thirst  ot  rapine,  prompted 
the  mercenary  guards  «f  tbe  Pyrenees  to  desert  their 
station  \  to  invite  the  arms  of  the  Suevi,  the  Vandals, 
and  the  Alani;  and  to  swell  the  torrent  which  was 
poured  with  irresistible  violence  from  the  frontiers  of 
Gaul  to  the  sea  of  Africa.  The  misfortunes  of  Spain 
may  be  described  in  the  language  of  its  most  eloquent 
historian,  who  has  concisely  expressed  the  passionate, and 
perhaps  exaggerated,  declamations  of  cootemporary 
writers.  *'  The  irruption  of  these  nations  was  followed 
by  tbe  most  dreadful  calamities ;  as  the  Barbarians  ex- 
ercised their  indiscriminate  cruelty  on  tbe  fortunes  of  the 
Romans  and  the  Spaniards  ^  and  ravaged  with  equal  fu- 
ry the  cities  and  the  open  country.  Tbe  progress  of 
famine  reduced  the  miserable  inhabitants  to  feed  on  the 
flesh  of  tlieir  fellow- creat^xes^  and  even  the  wild  beasts, 
who  multiplied,  without  controul,  in  the  desert,  were 
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tamper  of  ^  king  of  feBe  GoiBf.  He  reiMliJy  ace^ted 
the  proposal  of  tumuig  his  viccorioua  arms  against  tbe 
barbarians  of  Spain ;  the  troops  of  Constautius  intercept- 
ed bis  communication  with  Che  sea-ports  of  Gaul,  and 
gently  pressed  his  march  towards  tbe  Pyrenees.  He 
passed  the  mountains,  and  surprised,  in  the  name  of  the 
emperor,  tbe  city  of  Barcelona.  Tbe  fondness  of  Adol« 
phus  for  bis  Roman  bride,  Placidia,  was  not  abated  hy 
time  or  possession  ;  and  the  birth  of  a  son,  surnamed^ 
from  bis  illustrious  grandsire,  Theodosius,  appeared  to 
fix  him  for  ever  in  tbe  interest  of  the  republic.  Tbe  losa- 
of  tbat  infant,  whose  remains  were  deposited  in  a  silver 
coffin  in  one  of  the  churches  near  Barcelona,  afliicted 
his  parents  ^  but  tbe  grief  of  the  Gothic  king  was  su*- 
spended  by  tbe  labours  of  tbe  field  :  and  the  course  of 
bis  victories  was  soon  interrupted  by  domestic  treason. 
He  had  imprudently  received  into  bis  service  one  of  tbe 
followers  of  Saros  ^  a  barbarian  of  a  daring  spirit,  but 
of  a  diminutive  stature  j  whose  secret  desire  of  reveng- 
ing the  death  of  his  beloved  patron,  was  continually  ir- 
ritated by  the  sarcasms  of  bis  insolent  master.  Adol- 
pbus  was  assassinated  in  the  palace  of  Barcelona ;  the 
laws  of  tbe  succession  were  violated  bv  a  tumultuous 
faction  ^  and  a  stranger  to  tbe  royal  race,  Singeric,  tbe 
brother  of  Sarus  himself,  was  seated  on  the  Gothic 
throne.  Tbe  first  act  of  his  reign  was  the  inhuman  mur- 
der of  the  six  children  of  Adolphus,  tbe  issue  of  a  former 
marriage,  whom  he  tore,  without  pity,  from  the  feebl» 
arms  of  a  venera'jle  bishop.  The  unfoatuoate  Placidia, 
instead  of  tbe  respectful  coropaflsioo,  which  she  might 
have  excited  in  tbe  most  savage  breasts,  was  treated 
with  ci-uel  aud  wanton  insult  The  daugbtf-r  of  tbe  evkr 
peror  Theodosius,  confounded  among  a  crowd  of  vulgar 
Qaptives,  was  compelled  to  maicboo  foot  above  X2oules^ 
before  tbe  horse  of  a  barbarian,  tbe  assassin  of  a  bos- 
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exasperated,  by  tbe  taste  of  blood,  and  the  impatience  of    band  whom  Placidia  loved  and  lamented. 


hunger,  boldly  to  attack  and  devour  their  human  prey. 
Pestilence  soon  appeared,  tbe  inseparable  companion  of 
famine  j  a  large  proportion  of  the  people  was  swept 
away  ^  and  the  groans  of  the  dying  excited  only  the 
envy  of  their  surviving  friends.  At  length  the  Barba- 
rians satiated  with  carnage  and  rapine,  and  afflicted  by 
the  contagious  evil  which  they  themselves  bad  introdu- 
ced, fixed  their  permanent  seats  in  the  depopulated  coun- 
try. The  ancient  Gallicia,  whose  limits  included  tbe 
-kingdom  of  Old  Castile,  was  divided  between  the  Suevi 
and  the  Vandals  ^  tbe  Alani  were  scattered  over  tbe 
provinces  of  Cartbagena  and  Lusitania,  and  from  tbe 
Mediterranean  to  tbe  Atlantic  ocean ;  and  tbe  fruitful 
territory  of  B&etica  was  allotted  to  the  Silingi,  another 
branch  of  tlie  Vandalic  nation.  After  regulating  this 
partition,  the  conquerors  contracted  with  their  new  sub- 
jects some  reciprocal  engagements  of  protection  and  obe- 
dience: tbe  lands  were  again  cultivated}  and  the  towns 
and  villages  were  again  occupied  by  a  captive  people. 
The  greatest  part  of  the  Spaniards  was  even  disposed  to 
prefer  this  new  condition  of  poverty  and  barbarism,  to 
tbe  severe  oppressions  of  the  Roman  government }  yet 
there  were  many  who  still  asserted  their  native  freedom, 
and  who  refused,  more  especially  in  the  mountains  of 
Jlforiana  Gallicia,  to  submit  to  the  barbarian  yoke  *.^* 
fvfr.flu-  f  !,£  important  present  of  the  beads  of  Jovinus  and 
^  ..^'Sebastian,  bad  approved  the  friendship  of  Adolphus, 
and  restored  Gaul  to  the  obedience  of  his  brother  Ho- 
norius.    Peace  was  iAQompatibie  ^with  the  ^toatioB  and 
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But  Placidia  soon  obtained  the  pleasure  €^  revenge  ^Conqueved 
and  the  view  of  ber  ignominious  su&ringa  might  rouse  ^J;^ 
an  indignant  people  against  tbe  tyrant,  who  was  assassi- 
nated 00  the  seventh  day  of  his  usurpation.  After  tbe 
death  of  Singeric,  tbe  frecchoice  of  tbe  nation  bestowed 
the  Gothic  sceptre  on  Wallia,  whose  warlike  and  ambi- 
tious temper  appeared,  in  the  beginning  of  his  reign,  ex- 
tremely hostile  to  tbe  repnUic.  He  marched,  in  arrns^ 
from  Barcelona  to  tbe  shores  of  the  Atlantic  ocean, 
which  the  ancients  revered  and  df^aded  as  the  bouudary 
of  tbe  world.  But  when  be  reached  tbe  southern  pro- 
montory of  Spain,  and,  from  tbe  rock  now  covered  by 
the  fortress  of  Gibraltar,  contemplated  the  neighbouring 
and  fertile  coast  of  Africa,  Wallia  resumed  the  designs  of 
conquest,  which  had  been  interrupted  by  the  death  of 
Alaric.  Tbe  winds  and  waves  disappointed  tbe  en- 
terprises of  the  Goths ;  and  the  minds  of  a  supersti-- 
tious  people  were  deeply  afiected  by  the  repeated  disas- 
ters of  storms  and  shipwrecks.  In  this  disposition,  tbe 
successor  of  Adolphus  no  longer  refused  to  listen  to  a 
Roman  ambassador,  whose  proposals  were  enforced  by 
the  real,  or  supposed,  approach  of  a  numeroos  army, 
under  the  conduct  of  tbe  brave  Constaotius.  A  solt^mik 
treaty  was  stipulated  and  observed  :  Placidia  .was  ho- 
nonrably  restored  to  her  brother  >  600,000  measures  of 
wheat  were  delivered  to  tbe  hungry  Goths }  and  Wallia 
engaged  to  draw  his  sword  in  the  service  of  tbe  empire. 
A  bloody  war  was  instantly  excited  among  the  barbari* 
ans  of  Spain  ^  and  the  contending  princes  are  said  ta 
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Tiave  addressecl  tbeir  letters,  tbeir  ambassadors,  and  their 
hostages,  to  the  throne  of  the  western  emperor,  exhort- 
ing him  to  remain  a  tranquil  spectator  of  their  contest ; 
the  events  of  ifvhich  must  be  favourable  t«  the  Romans, 
by  the  mutual  slaughter  of  their  common  enemies.  The 
Spanish  war  was  obstinately  supported,  during  three 
campaigns,  with  desperate  valour  and  various  success j 
and  the  martial  achievements  of  Wallia  diffused  through 
the  empire  the  superior  renown  of  the  Gothic  hero.  He 
exterminated  the  Silingi,  who  had  irretrievably  ruined 
the  elegant  plenty  of  the  province  of  Esctica.  He  slew 
in  battle  the  king  of  the  Alani  ^  and  the  remains  of 
those  Scythian  wanderers,  who  escaped  from  the  field, 
instead  of  choosing  a  new  leader  humbly  sought  a  re- 
fuge under  the  standard  of  the  Vandals,  with  whom 
they  were  ever  afterwards  confounded.  The  Vandals 
themsfcives,  and  the  Suevi,  yielded  to  the  efforts  of  the 
invincible  Goths.  The  promiscuous  multitude  of  bar*> 
barians,  whose  retreat  had  been  intercepted,  were  driven 
into  the  mountains  of  Gallicia,  where  they  still  conti* 
nued  in  a  narrow  compass,  and  on  a  barreu  soij,  to  ex* 
ercise  their  domestic  and  implacable  hostilities.  In  the 
pride  of  victory,  Wallia  was  faithful  to  his  engage^ 
roents  >  he  restored  his  Spanish  conquests  to  the  obedi- 
ence of  Honorius  ;  and  the  tyranny  of  the  imperial  offi* 
eers  soon  redut  t.d  an  oppressed  people  to  regret  the  time 
of  their  barbarian  servitude.  W  hile  the  event  of  the 
war  was  still  doubtful,  the  first  advantages  obtained  by 
the  arms  of  Waiiia,  had  encouraged  the  court  of  Ra- 
venna to  di  tree  the  honours  of  a  triumph  to  their  feeble 
sovereign.  He  entered  Rome  like  the  ancient  conquer- 
ors of  nations  ,  and  if  the  monuments  of  servile  corrup* 
tion  had  not  long  since  met  with  the  fate  which  they 
deserved,  we  should  probably  find  that  a  crowd  of  poets, 
and  orators,  of  magistrates  and  bishops,  applauded  the 
fortune,  the  wisdom,  and  the  invincible  courage  of  the 
emperor  Honorius. 

After  the  retreat  of  the  Goths,  the  authority  of  Ho* 
norius  had  obtained  a  precarious  establishment  in  Spain  ^ 
except  only  in  the  province  of  Gallicia,  where  the  Sncvi 
and  the  Vandals  had  fortified  their  camps,  in  mutual 
discord,  and  hostile  independence.  The  Vandals  pre- 
vailed ;  and  their  adversaries  were  besieged  in  the  Ner- 
vascan  hills,  between  Leon  and  Oviedo,  till  the  ap- 
proach of 'Count  Asterius  compelled,  or  rather  provoked, 
the  victorious  barbarians  to  remove  the  scene  of  the  war 
to  the  plains  of  Bsetica.  The  rapid  progress  of  the 
Vandals  soon  required  a  more  effectual  opposition  \  and 
the  master-general  Costinus  marched  against  them  with 
a  numerous  army  of  Romans  and  Goths.  Vanquished 
in  battle  by  an  inferior  enemy,  Costinus  fled  with  disho- 
nour to  Tarragona  ;  and  this  memorable  defeat,  which 
has  been  represented  as  the  punishment,  was  most  pro- 
bably the  effect,  of  his  rash  presumption.  Seville  and 
Carthagena  became  the  reward,  or  rather  the  prey,  of 
the  ferocious  conquerors ;  and  the  vessels  which  they 
found  in  the  harbour  of  Carthagena,  might  easily  trans- 
port them  to  the  isles  of  Majorca  and  Minorca,  where 
the  Spanish  fugitives,  as  in  a  secure  recess,  had  vainly 
concealed  their  families  and  their  fortunes.  Tlie  expe- 
rience of  navigation,  and  perhaps  the  prospect  of  Africa, 
encouraged  the  Vandals  to  accept  the  invitation  which 
they  received  from  Count  Boniface  ;  and  the  death  of 
Gonderic  served  only  to  forward  and  animate  the  bold 
'enterprise.     In  the. room  of  a  prince,  not  conspicuous 
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for  any  superior  powers  of  the  mind  or  body,  Ihej  ac-  Spsia. 
quired  his  bastard  brother,  the  terrible  Genseric ;  a  *— -v^ 
name  which,  in  the  destruction  of  the  Roman  empire, 
has  deserved  an  equal  rank  with  the  names  of  Alaric 
and  Attila.  Almost  in  the  moment  of  his  departure  be 
was  informed,  that  Hermanric,  king  of  the  Suevi,  had 
presumed  to  ravage  the  Spanish  territories,  which  he 
was  resolved  to  abandon.  Impatient  of  the  insult,  Gen- 
seric  pursued  the  hasty  retreat  of  the  Suevi  as  far  sta  Aie- 
rida  ;  precipitated  the  king  and  his  army  into  the  river 
Anas,  and  calmly  returned  to  the  sea  shore,  to  embark 
his  victorious  troops.  The  vessels  which  transported  the 
Vandals  over  the  modern  straits  of  Gibraltar,  a  channel 
only  twelve  miles  in  breadth,  were  fumi&hed  by  the 
Spaniards,  who  anxiously  wished  their  departure  ;  and 
by  the  African  general,  who  had  implored  their  fcH'mid- 
able  assistance. 

When  Theodoric  king  of  the  Visigoths  encou raged Aa^ji^ 
A  Vitus  to  assume  the  purple,  he  offered  his  person  and 
his  force,  as  a  faithful  soldier  of  lite  republic.  The  ex- 
ploits of  'i'heedoric  soon  convinced  the  world,  that  be 
had  not  degenerated  from  the  warlike  virtues  of  his  an- 
cestors. After  the  establishment  of  the  Goths  in  Aqui- 
tain,  and  the  passage  of  the  Vandals  into  Africa,  the 
Suevi  who  had  fixed  their  kingdom  in  Gallicia,  aspired 
to  the  conquest  of  Spain,  and  threatened  to  extingiiish 
the  feeble  remains  of  the  Roman  dominion.  The  pro- 
vincials of  Carthagena  and  Tarragona,  afflicted  by  an 
hostile  invasion,  represented  their  injuries  and  their  ap^ 
prehensions.  Count  Fronto  was  dispatched,  in  (he  name 
of  the  emperor  Avitus,  with  advantageous  offers  of 
peace  and  alliance  ;  and  Theodoric  interposed  his 
weighty  mediation,  to  declaim  that,  unless  his  brother- 
in-law,  the  king  of  the  Suevi,  immediately  retired,  he 
should  be  obliged  to  arm  in  the  cause  of  justice  aud  of 
Rome.  "  Tell  him,"  replied  the  haughty  liecbiarius, 
'*  that  I  despise  his  friendship  and  his  arms  ^  but  that  I 
shall  soon  try,  whether  he  will  dare  to  expect  my  arri- 
val under  the  walls  of  Tlioulouse."  Sue  h  a  challenge 
urged  Theodoric  to  prevent  the  bold  de>^igns  of  his  ene- 
my :  He  passed  the  Pyrenees  at  the  head  of  the  Visi- 
goths \  the  Franks  and  Burgundians  served  under  bis 
standard  ;  and  though  he  professed  himself  the  dutiful 
servant  of  Avitus,  he  privately  stipulated,  for  himself 
and  his  succensors,  the  absolute  possession  of  his  Spanish 
conquests.  The  two  armies,  or  rather  the  two  nations, 
encountered  each  other  on  the  banks  of  the  river  Urbi- 
cus,  about  1 2  miles  from  Astorga  ;  and  the  decisive  vic- 
tory of  the  Goths  appeared  for  a  while  to  have  extirpa- 
ted the  name  and  kingdom  of  the  Suevi.  From  the  field 
ef  battle  Theodoric  advanced  to  Braga,  their  metropo- 
lis,  which  still  retained  the  splendid  vestiges  of  its  an- 
cient commerce  and  dignity.  His  entrance  was  not  pol- 
luted with  blood,  and  the  Goths  respected  the  chastity 
of  their  female  captives,  more  especially  of  the  conse- 
crated virgins  )  hut  the  greatest  part  of  the  clergy  and 
people  were  made  slaves,  and  even  the  churches  and  al- 
tars were  confounded  in  the  universal  pillage.  The  un- 
fortunate king  of  the  Suevi  had  escaped  to  one  of  the 
ports  of  the  ocean  ^  but  the  obstinacy  of  the  winds  op- 
posed his  flight :  he  was  delivered  to  his  implacable  ri- 
val ;  and  Rechiarius,  who  neither  desired  nor  expected 
mercy,  received,  with  manly  constancy,  the  death  which 
he  would  probably  have  inflicted.  After  this  bloody 
sacrifice  to  policy  or  resentment,  Theodoric  carried  his 
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victorious  arms  as  far  as  MeviJa,  the  principal  town  of 
Lusitania,  without  meeting  any  resistance,  except  from 
the  miraculous  powers  of  St  Enlalia  *y  but  he  was  stop- 
ped in  the  full  career  of  success,  and  recalled  from 
Spain,  l>efore  he  could  provide  for  the  security  of  his 
conquests.  In  his  retreat  towards  the  Pyrenees,  he 
revenged  his  disappointment  on  the  country  throuiih 
which  he  passed  }  and  in  the  sack  of  Palientia  and  A- 
storga,  he  shewed  himself  a  faithless  ally,  as  well  as  a 
cruel  enemy. 

Recared  was  the  first  Catholic  king  of  Spain.  He  had 
imbibed  the  faith  of  his  unfortunate  brother,  and  he 
supported  it  with  more  prudtnce  and  success.  Instead  of 
.  revolting  against  his  father,  Recared  patieatly  expected 
the  hour  of  his  death.  Instead  of  condemning  his  me- 
mory, he  piously  supposed,  that  the  dying  monarch  had 
abjured  the  errors  of  Arianism,  and  recommended  to 
bis  son  the  conversion  of  the  Gothic  nation.  To  ac- 
complish that  salutary  end,  Recared  convened  an  assem- 
bly of  the  Arian  clergy  and  nobles,  declared  himself  a 
Catholic,  and  exhorted  them  to  imitate  the  example  of 
their  prince.  The  laborious  interpretation  of  doubtful 
texts,  or  the  curious  pursuit  of  metaphysical  arguments, 
would  have  excited  endless  controversy  ^  and  the  mo- 
narch discreetly  proposed  to  bis  illiterate  audience,  two 
substantial  and  vi.sible  arguments,  the  testimony  of  Earth 
and  of  Heaven.  The  Earth  had  submitted  to  the  Nt- 
cene  synod  ^  the  Romans,  the  Barbarians,  and  the  inha- 
bitants of  Spain,  unanimously  professed  the  same  ortho- 
dox creed  ;  and  the  Visigoths  resisted,  almost  alone,  the 
consent  of  the  Christian  world*  A  superstitious  age 
ivas  prepared  ta  reverence,  as  the  testimony  of  Heaven^ 
the  preternatural  cures  which  were  performed  by  the 
skill  or  virtue  of  the  Catholic  clergy  \  the  baptismal 
fonts  of  Osset  in  Baetica,  which  were  spontaneously  re- 
plenished each  year,  on  the  vigil  of  Easter  j  and  the 
miraculous  shrine  of  St  Martin  of  Tours,  which  had  al- 
ready converted  the  Suevic  prince  and  people  of  Galli- 
cia.  The  Catholic  king  encountered  some  difficulties 
on  this  important  change  of  the  national  religion.  A 
conspiracy,  secretly  fomented  by  the  queen-dowager, 
was  formed  against  his  life  j  and  two  counts  excited  a 
dangerous  revolt  in  the  Narbonnese  Gaul.  But  Reca- 
red disarmed  the  conspirators,  defeated  the  rebels,  and 
executed  severe  justice  \  which  the  Arians,  in  their  turn^ 
might  brand  with  the  reproach  of  persecution.  Eight 
bishops,  whose  names  betray  their  Barbaric  origin,  ab- 
jured their  errors  ;  and  all  the  books  of  Arian  theology 
were  reduced  to  ashes,  with  the  house  in  which  they 
had  been  purposely  collected.  The  whole  body  of  the 
Visigoths  and  Suevi  were  allured  or  driven  into  the  pale 
of  the  Catholic  communion  \  the  faith,  at  least,  of  the 
rising  generation,  was  fervent  and  sincere  ^  and  the  de« 
vout  liberality  of  the  Butbarians  enriched  the  churches 
and  monasteries  of  Spain.  Seventy  bishops  assembled  in 
the  council  of  Toledo,  received  the  submission  of  their 
conquerors  ;  and  the  leal  of  the  Spaniards  improved  the 
Nicene  creed,  by  declaring  the  procession  of  the  Holy 
Ghost  from  the  Son,  as  well  as  from  the  Father*,  a 
iveighty  point  of  doctrine,  which  produced,  long  after* 
wards,  the  schism  of  the  Gretk  and  Latin  churches. 
The  royal  proselyte  immediately  saluted  and  consulted 
Pope  Gregory,  surnamed  the  Great,  a  learned  and  holy 
prelate,  whose  reign  was  distinguished  by  the  conversion 
>of  heretics  and  infidels.     The  ambassadors  of  Recared 
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respectfully  oflTercd  on  the  threshold  of  the  Vatican  his     Spain, 
rich  present  of  gold  and  gems :  they  accepted,  as  a  lu-  ^— ^v       > 
crative  exchange,  the  hairs  of  St  John  the  Baptist;  a*  Cr.*6oii'« 
cross,  which  inclosed  a  small  piece  of  the  true  wood ;  ^^!'^(  ^ 
and  a  key,  that  contained  some  particles  of  iron  which  »  J^/ 
had  been  scraped  from  the  chains  of  St  Peter*.  .^ 

After   their  conversion  from  idolatry  or  heresy,  the  Legislative 
Franks  and  the  Visigoths   were  disposed  to  embrace,  ^*c°*^^ic* 
with  equal  submission,  the  inherent  evils,  and  the  acci-^;  ^7^^. 
dental   henclits  of  superstition.     But  the  prelates  ofsp^i^, 
France,  long  before  the  extinction  of  the  Merovingian 
Face,  had  degenerated  into  fighting  and  hunting  barba- 
They  disdained  the  use  of  synods,  forgot  tlie 


nans. 


laws  of  temperance  and  chastity,  and  preferred  the  in- 
dulgence of  private,  ambition  and  luxury,  to  the  greatest 
interest  of  the  sacerdotal  profession.  The  bishops  of 
Spain  respected  themselves,  and  were  resprcted  by  the 
public:  their  indissoluble  union  disi^uised  their  vices, 
and  confirmed  their  authority  \  and  the  regular  disci- 
pline of  the  church  introduced  peace,  order,  and  stabi- 
lity into  the  government  of  the  state.  From  the  reiga 
of  Recared,  the  first  Catholic  kingj  to  that  of  Witiza, 
the  immediate  predecessor  of  the  unfortunate  Rodericf 
sixteen  national  councils  were  successively  convened. 
The  six  metropolitans,  Toledo,  Seville,  Merida,  Braga, 
Tarragona  and  Nar bonne,  presided  according  to  their 
respective  seniority;  the  assembly  was  compost  d  of  their 
suffragan  bishops,  who  appeared  in  person,  or  by  their 
proxies  ;  and  a  place  was  assiigned  to  the  most  holy,  or 
opnlent,  of  the  Spanish  abbots.  During  the  first  three 
days  of  the  convocation,  as  long  as  they  agitated  the 
ecclesiastical  questions  oi  doctrine  and  discipline,  the 
profane  laity  was  excluded  from  their  debates  \  which 
were  conducted,  however,  with  decent  solemnity.  But, 
on  the  morning  of  the  fourth  day,  the  doors  tvere  thrown 
open  for  the  entrance. of  the  great  officers  of  the  palace, 
the  dukes  and  counts  of  the  provinces,  the  judges  of  the 
cities,  and  the  Gothic  nobles  ;  and  the  decrees  of  Hea- 
ven were  ratified  by  the  consent  of  the  people.  The 
same  roles  were  observed  in  the  provineial  assemblies^ 
the  annual  synods,  which  were  empowered  to  hear  com- 
plaints, and  to  redress  grievances  \  and  a  legal  govern* 
ment  was  supported  by  the  prevailing  influence  of  the 
Spanish  clergy.  The  bishops  who,  in  each  revolution, 
were  prepared  to  flatter  the  victorious,  and  to  insult  the 
prostrate,  laboured,  with  diligence  and  success,  to  kindle 
the  flames  of  persecution,  and  to  exalt  the  mitre  above 
the  crown.  Yet  the  national  councils  of  Toledo,  in 
which  the  free  spirit  of  the  Barbarians  was  tempered 
and  guided  by  episcopal  policy,  have  established  some 
prudent  laws  for  the  benefit  of  the  king  and  people. 
The  vacancy  of  the  throne  was  supplied  by  the  choice 
of  the  bishops  and  palatines  ;  and  after  the  failure  of  the 
line  of  Afaric,  the  regal  dignity  was  still  limited  to  the 
pure  and  noble  blood  of  the  Goths.  The  clergy,  who 
anointed  their  lawful  prince,  always  recommended,  and 
sometimes  practised,  the  duty  of  allegiance  \  and  the 
spiritual  censures  wc^re  denounced  on  the  heads  of  the 
impious  subjects,  who  should  resist  his  authority,  con^ 
spire  against  his  life,  or  violate,  by  an  indecent  union^ 
the  chastity  even  of  his  widow.  But  thf*  monarch  him" 
self,  when  he  ascended  the  throne,  was  bound  by  a  re- 
ciprocal oath  to  God  and  his  people,  that  he  would 
faithfully  execute  his  important  trust.  The  real  or 
imaginary  faults  of  his  administration  were  subject  to 
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Sptis.     tbc  contronl  of  a  powerfal  aristocracy;  and  the  bishops 
'       ^       '  and  jHilatines  were  guarded  by  a  fundamental   privi- 
lege that   they  should  not   be  degraded,   inprisooed, 
tortured,  nor  punished  with  death,  exile,  or  confisca^ 
tion,  unless  by  the  free  and  public  judgment  of  their 
5°        peers. 
^  ^?^  One  of  these  legislative  councils  of  Toledo,  examined 

aotht.  '  ^^^  ratified  the  code  of  laws  which  bad  been  compiled 
by  a  succession  of  Gothic  kings,  from  the  fierce  Eurice, 
to  the  devout  Egtca.  As  long  as  the  Visigoths  them* 
•eJves  were  satisfied  with  the  rode  customs  of  their  an- 
cestors, they  indulged  their  subjects  of  Aquitaine  and 
Spain  in  the  enjoyment  of  the  Roman  law.  Their  gra- 
dual improvemnts  in  arts,  in  policy,  and  at  length  in 
religion,  encouraged  them  to  imitate,  and  to  supersede, 
these  foreign  institutions,  and  to  compose  a  code  of  civil 
and  criminal  jurisprudence,  for  the  use  of  a  great  and 
united  people.  The  same  obligations,  and  the  sasM 
privileges,  were  communicated  to  the  nations  of  the 
Spanish  monarchy ;  and  the  -conquerors,  insensibly  re- 
nouncing the  Teutonic  idiom,  submitted  to  the  restraints 
of  equity,  and  exalted  the  Romans  to  the  participation 
of  freedom*  The  merit  of  this  impartial  policy  was  en- 
Jbanced  by  the  situation  of  Spain,  under  the  reign  of  the 
Visigoths.  The  provincials  were  long  separated  from 
their  Arian  masters,  by  the  irreconcileable  difference  of 
religion.  After  the  conversion  of  Recaved  had  removed 
the  prejudices  of  the  Catholics,  the  coasts,  both  of  the 
ocean  and  Mediterranean,  were  still  possessed  by  th« 
Eastern  emperors,  who  secretly  excited  a  discontented 
people  to  reject  the  yoke  of  the  barbarians,  and  to  assert 
the  name  and  dignity  of  Roman  citizens.  The  alle- 
giance of  doubtful  subjects  is  indeed  most  effectually  st>- 
cored  by  their  own  persuaaion,  that  they  hazard  more 
in  a  revolt,  than  they  can  hope  to  obtain  by  a  revolu- 
tion 'j  but  it  has  appeared  so  natural  to  oppress  those 
whom  we  hate  and  fear,  that  the  contrary  system  well 
deserves  the  praise  of  wisdom  and  moderation. 

The  Gothic  princes  continued  to  reign  over  a  consi- 
'derable  pai*t  of  Spain  till  the  beginning  of  the  M^  cen- 
tury, when  their  empire  was  overthrown  by  the  Sara- 
cens.    During  this  period,  they  had  entirely  expelled 
It       the  eastern  emperors  from  what  they  possessed  in  Spain^ 
^•p®^'***^  and  even  made  considerable  conquests  in  Barbary  5  but 
•Tcrthrowa  towards  the  end  of  the  7th  century  the  Saracens  over- 
bj  tke  Sa-  ran  all  that  part  of  the  world  with  a  rapidity  which  no- 
FMens.        thing  could  resist ;  and  having  soon  possessed  themselves 
of  the  Gothic  dominions  in  Barbary,  they  made  a  de- 
^■•7"'    scent  upon  Spain  about  the  year  71 1  or  7 1 2.      The 
king  of  the  Goths  at  that  time  was  called  Ilodericy  and 
by  his  bad  conduct  had   occasioned  great  disaffection 
among  his  subjects.      He  therefore  determined  to  put 
all  to  the  issue  of  a  battle,  knowing  that  he  could  not 
depend  upon  the  fidelity  of  his  own  people  if  he  allow- 
ed the  enemy  time  to  tamper  with  them«     The  two  ar- 
mies met  in  a  plain  near  Xeres  in  Andalusia.     The 
Goths-  began  the  attack  with  grt^at  fury  ^  but  though 
they  fought  like  men  in  despair,  they  were  at  last  de- 
<fiKited  with  excessive  slaughter,  and  their  king  himself 
;was  supposed  to  have  perished  in  the  battle,  being  never 
more  beard  of. 

By  this  battle  the  Moors  in  a  short  time  rendered 
ithemselves  maetera  of  almost  all  Spain.  The  poor  re- 
^ai«M^  of  the  Gotha  were    obliged  to  retire  into  the 


nountainous  parts  of  Asturias,  Burgos,  a»d  Biscay :     Spain. 
the  inhabitants  of  Aragon,  Catalouia,  and  Navarre,  ^  ■  ■  v  ^ 
though  they  might  have  made  a  considerable*  stand  a«^ 
gainst  the  enemy,  clrase  for  the  most  part  to  retire  into        ^3 
France.     In  718,  however,  the  power  of  the  Goths  be-Th«  poirer 
gan  again   to  revive  under  Don  Pel  agio  or  Pclayo,  ajf^^* 
prince  of  the  royal  blood,  who  headed  those  that  bad  ^^^  ^^ 
retired  to  the  mountains  after  the  fatal  battle  of  Xeres.  ttUgio, 
The  place  where  he  first  laid  the  foundation  of  hin  go-   . 
vernment  was  in  the  Asturias,  in  the  province  of  Liie-        ' 
bana,  about  nine  leagues  in  length  and  four  in  breadth. 
This  is  the  most  inland  part  of  the  country,  full   of 
mountains  enormously  high,  and  so  much  fortified  by 
nature,  that  its  inhabitants  are  capable  of  resisting  al- 
roost  any  number  of  invaders.     Alakor  the  Saracen  go- 
vernor was  no  sooner  informed  of  this  revival  of  the  Goth- 
ic kingdom,  than  he  sent  a  powerful  army,  under  th« 
command  of  one  Alehaman,  to  criKh  Don  Pelogia  be-       rr 
fore  he  had  time  to  establish  hie  power.     The  king,  Hctro 
though  his  forces  were  sufficiently  numerous  (every  one*^*^**" 
of  his  subjects  arrived  at  man*s  estate  being  a  solAer),^*f*j^ 
did   not  think  proper  to  venture  a  general  engagement  ovcnhm*. 
in  the  ojien  field  ^  but  taking  post  with  part  of  them 
himself  in  a  cavern  in  a  very  high  mountain,  he  con- 
cealed the  rest  among  precipices,  giving  orders  to  them 
to  fall  upon  the  euemy  as  soon  as  they  should   perceive 
him  attacked  by  them.     These  orders  were  punctually 
executed,  though  indeed  Don  Pelagio  himself  bad  re- 
pulsed his  enemies,  but  not  without  a  miracle,  as  the 
Spanish  historians  pretend.     The  slaughter  ivas  dread- 
M ;  for  the  troops  who  lay  in  ambuscade  joining  the 
rest,  and  rolling  down  huge  stones  firom  the  mountains 
upon  the  Moors  (the  name  by  which  the  Saracens  were 
known  in  Spain),  no  fewer  than  124,000  of  those  un- 
happy people  periiihed  in  one  day.     Tlie  remainder  fled 
till  they  were  stopped  by  a  river,  and  beginning  to  coast 
it,  part  of  a  mountain  suddenly  fell  down,   stopped  up 
the  channel  of  the  river,  and  either  cruslied  or  drowned, 
by  the  sudden  rising  of  the  water,  almost  every  one  of 
that  vast  army.  C4 

The  Moors  were  not  so  much  disheartened  by  this-*"**", 
disaster,  but  that  they  made  a  second  attempt  stga^inst^l^g, 
Don  Pifflagio.     Their  succesa  was  as  bad  as  ever,  tfaeukeo. 
greatest  part  of   their  army  being  cut    in   pieces  or 
taken  ;    in    consequence  of  which,    they  lost  all  the 
Astui^as,  and  never  dared  to  enter  the  lists  with  Pelagio 
afterwards.     Indee<1,  their  bad  success  had  in  a  great 
measure  taken  from  them  the  de^^ire  of  conquering  a 
country  where  little  or  nothing  was  to  be  gained  j  and 
therefore  they  rather  directed  their  force  against  France, 
where  they  hoped  for  more  plunder.      Into  this  coun- 
try they   poured  in  prodigious   multitudes  y    but   were 
utterly  defeated,  in  73  a,  by  Charles  Martel,  with  the 
loss-  of  300,000  men,  aa  the  historians  of  those  times 
pretend. 

The  subsequent  history  of  Spain  is  rendered  so  confu- 
sed by  the  numerous  kingdoms  that  were  established  e^ 
ther  hy  the  Christians  er  the  Moors,  that  some  chrono- 
logical guide  is  necessary  to  make  it  intelligible.  Be- 
fore pursuing  the  thread  of  the  narration,  we  shall  Isy 
before  our  readers  the  following  chronological  table  of 
the  cotemporary  monarchs  from  Pelagio  to  Ferdinand 
VII. 

GhroRologtcyl 


Ipdib 


S    P    A    X   N. 


ChfoiMriogicsl 


of  uic  xufi^^  Of  opuii* 


Year, 


718 

737 

739 

755 

758 
768 

774 

783 
788 

9" 

779 


822 
845 
851 

853 
86a 

880 

886 

888 


9^S 
940 

912 

9*3 

923 

924 

926 
927 
950 
956 
961 
967 
976 
978 
982 

994 
999 


1000 
1014 
1027 

«o35 

1037 

M54 
1063 
1067 

>o73 
1076 

1094 


1 104 
1 109 
1112 


T5i: 


Asturias  and  Leon, 
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A:  737.       Don  Pekgio  died  in  737  ;  and  soon  after  his  death 
BQch  intestine  divisions  broke  out  among  the  Moors,  as 
greatly  favoured  the  increase  of  the  Christian  power. 
In  745  Don  Alonso  the  Catholic,  son-in-law  to  Pela- 
'  gio,  in  conjunction  with  his  brother  Froila  passed  the 
mountains,  and  fell  upon  the  northern  part  of  Gallicia^ 
,.        and  meetiug  with  little  resistance,  he  recovered  almost 
Conqaefts   the  whole  of  that  province  in  a  single  campaign.     Next 
•f  the  Cliii-  y^ar  he  invaded  the  plains  of  Leon  and  Castile  ;  and 
ktiiiiis.         before  the  Moors  could  assemble  any  force  to  oppose 
Q-  74£'  iiim,  he  reduced  Astorgas,  Leon,  Saldagna,  Montes  de 
Oca,  Amaya,  Alava,  and  all  the  country  at  the  foot  of 
the  mountains.     The  year  following  he  pushed  his  con- 
quests as  far  as  this  borders  of  Portugal,  and  the  next 
campaign  ravaged  the  country  as  far  as  Castile.     Being 
sensible,  however,  that  he  was  yet  unable  to  defend  the 
flat  country  which  he  had  conquered,  he  laid  the  whole 


of  it  waste,    obliged  the  Christians  to  retira  t6  the 
mountains,  and  carried  off  all  the  Moors  for  slaves. 
Thus  secured  by  a  desert  frontier,  he  met  with  ua  in- 
terruption for  some  years ;  during  which  time,  as  his 
kingdom  advanced  in  strength,  he  allowed  his  subjects 
gradually  to  occupy  part  01  the  flat  country,  and  to  re- 
build  Leon  and  Astorgas,  which  he  had^^  demolished. 
He  died  in  758,  and  was  succeeded  by  his  son  Don       56 
Froila.     In  his  time  Abdoulrahman,  the  khaliff*s  vice-  ^«  S«^a- 
roy  in  Spain,  threw  off  the  yoke^  and  rendered  h*m*SS;*?h   w 
self  independent,  fixing  the  seat  of  his  government  at^^^  ^\^ 
Cordova.  Thus  the  intestine  divisions  among  the  Moors  «£  the  kba- 
were  composed  j  yet  their  success  seems  to  have  beenlifik. 
little  better  than  before;  for,  soon  after,  Frpila encoun-   ^^^  75^ 
tered  the  Moors  with  such  success,  that  54,000  of  them 
were  killed  on  the  spof,  and  their  general  taken  prisoner. 
Soon  after  be  built  the  city  of  Ovicda,  which  be  made 
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'the  cifital  nf'luf  doiiiniooti  toMider  to  be  in  aJiettttT 
eoii<litiwi  to  dufond -di#  Au  gftunUy,  4»l»<iii  he  now  de- 
termined to  people. 

In  the  yeaar  650^  the  powefi  of  the  Sanicens  received 
'another  blow  by  the  k-ise  of  the  kingdom  of  Navarre* 
This  kingdom,  we  ate  told,  took  its  origbi  from  hn  ac- 
cidental meeting  of  gentlemen,  to  the  nuimber  of  600, 
at  the  tomb  of  an  hermit  named  Jo/in^  trho  bad  died 
biiiong  the  ^yrenc^s.  At  this  .plftoe,  ivhere  they,  had 
tnet  on  account  of  the  supposed  saflotity  of  the  decea- 
sed, they  took  occa«$ibn  to  convarte  ^&n  the  [cruelty  of  the 
IVloors,  ibe  Mfserifefi  to  which  the  couhtiy  was  exposed, 
hud  the  glory  that  would  result  from  throwing  oft*  their 
yoke  *,  which,  they  supposed,  might  easily  he  done,  by 
reason  of  the  strength  of  their  oouatry.  On  mature 
deliberation,  the  project  was  approved^  one  Don  Garcias 
Ximenes  was  appointed  king,  «fl  beiog  of  illustrious 
liirth,  and  looked  upon  as  a  person  «f  great  abilities. 
(He  recovered  Ainsa,  one  of  the  principal  towns  of  the 
country,  out  of  the  hands  of  the  infidels,  and  his  suc- 
cessor Don  Garciaslnigas  extended  his  territories  asikr 
as  Biscay  :  however,  the  Moors  still  possessed  Portugal, 
Murcia,  Andalusia,  Valencia,  Granada,  Tortosa,  with 
the  interior  part  of  the  country  aa  far  as  the  mountains 
of  Castile  and  Zaragnza.  Their  internal  dissensions, 
which  revived  after  the  death  of  Abdi)ii1rafaman,  tod- 
tributed  greatly  to  reduce  the  power  of  the  inrfidelB  in 
general.  In  778,  Charles  the  Great  being  inritedhy 
some  discontented  Moorish  governor^,  entered  Spain 
with  two  great  armies  ^  one  passing  through  Catalonia, 
and  the  other  through  Navarre,  where  he  pu^e6  his 
conquests  as  far  as  the  Ebro.  On  his  return  be  was 
attacked  and  defeated  by  the  Moors  ^  though  this  did 
not  hinder  him  from  keeping  possession  of  all  those 
places  he  had  already  reduced.  At  this  time  he  seems 
to  have  been  master  of  Navarre  :  however,  in  831  Count 
Azner,  revolting  from  Pepin  son  to  the  emperoi  Xiouis^ 
asserted  the  independency  of  Navarre  y  but  thf  sove- 
reigns did  not  assume  the  title  of  kings  till  the  time  of 
Don  Garcias,  who  began  to  reign  in  857. 

In  the  mean  time,  the  kingdom  founded  by  Don 
Pel  agio,  now  called  the  kingdom  of  Leon  and  Ovtedo^ 
continued  to  increase  rapidly  in  strength,  and  many 
advantages  were  gained  over  the  Moors,  who  having 
two  enemies  to  contend  with,  lost  ground  every  day. 
In  921,  however,  they  gained  a  great  victoi*y  over  the 
united  forces  of  Navarre  and  Leon,  by  which  the  whole 
ibrce  of  the  Christians  in  Spain  must  have  been  entirely 
broken,  had  nottlie  victors  conducted  their  afiaira  so 
wretchedly,  that) they  sufliered  themselves  to  be  almost 
entirely  cut  in  pieces  by  the  remains  of  the  Christian 
artTiy.  In  siiort,  the  Christians  becanie  at  length  so  ter- 
rible to  the  Moors,  that  it  is  probable  they  could  not 
long  have  kept  their  footing  in  Spain,  had  not  a  great 
general,  named  Mobanimed  Ebn  Amir  AlmanxWy  ap- 
peared, in  979,  to  support  their  sinking  cause.  This 
man  wasvisirtQ  the  king  of  Cordova,  and  being  ex- 
ceedingly provoked  against  the  Christians  on  account  of 
what  his  couoti-ymen  bad  suffered  from  them,  made  war 
with  the  most  *  implacable  fury.  He  took  the  city  of 
Leon,  murdered  tlte  inhabitants,  and  reduced  the  bouses 
to  ashes.  Barcelona  shared  the  same  fate^  Castile  was 
reduced  to  a  desert^  Gallicia  and  Portugal  ravaged; 
and  he  is  said  to  have* overcome  tlie  Christians  in  fifty 
difierent  engagements.      A^.  last,  having  taken  and 
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demdisbed  the  cky  of  Cbii|p9itdl%  #od  varied  off  in 

Uiudiph  tb£  agates  of  the.  ohucck  of  St  James,  a  fliiJi 
hapi^ned  to  brebk  out  among  his  troops^  whitih  ibe  si»- 
perstitious  Christians  supfiosed  to  be  a  divine  Judgment 
an  account  of  his  sacrilbge.     Taking  it   for  granted,     ' 
iharefore,  that  the  Moors  were  now  entirely  destitute  of       ^ 
all  heafveifty  ai<1,  they  fell  upon  them  with  such  fury  in  He  is  ds- 
the  next  engagfCiiis^,  that  all  the  valour  and  conduct  of  Seated,  aad 
Almanzor  could  not  prevent.a  defeat.     Overcome  with*'"'^^ 
shame  and  despair  at  this  misfoitune,  he  desired  Iuk  fol-^^^ 
lowers  to  shift  for  tiicmselvcs,  while  be  himself  retired  AiLtot. 
to  Mjedina  Cccli,  and  put  an  end  to  his  life  by  abstinenca 
in  tlie  year  998.  ^^ 

During  this  periofd  n  new  Christian  principality  ^p-Rae of ik 
peared  in  Spaia,  aamely  that  of  Castile,  which   is   aowkiasdaiaf 
divided   into   the    Old  and  New   Castile.      The  Old^**^ 
Castile  was  reoovered  long  before  that  called  the  New.  ^  ^' 
It  was  separated  from  the  kingdom  of  Leon  on  one  side 
by  seme  little  rivers;^  an  the  other,  it  was  bounded  by 
the  Asturias,  Biscay,  and  the  province  of  Rioja.     Oh 
thft  Bouih  it  had  ihe  mountains  of  "Segovia  and  A'vita  j 
thus  lying  in  the  middle   between   the  Christian   king- 
dom of  Leon  and  Oviedo,  and  the  Moorish  kingdom  of 
Cordova.     Hence  this  district  soon  became  an  object  of 
contention   between    the  kings  of  Leon  and   those  of 
Cordova  ;  und  as  the  former  were  generally  victorioosp 
some  df  the  'principal  Castilian  nobility  retained  tbeir 
independence   under  the   protection  of  the    Christian 
kings,  even  when  the  power  of  the  Moors  was  at  ita 
greatefft  height.     In  884,  we  first  hear  of  Don  Rodri- 
guez assuming  the  title  of  count  of  Castile^  though  it 
does  n(>t  ap^ar  that  either  his  territory  or  title  wera 
given  him   by  the   king  of  Leon.     Nevertheless,  this 
ttionardi  having  taken  upon  him  to  punish  some  of  tha 
Castililin  lordii  as  rebels,  the  inhabitants  made  a  formal 
renunciation  of  thtir  allegiance,  and  set  up  a  new  kind 
of  (Tovernment.     The  supreme  power  was  now  vested 
in  two  persons  of  quality  styled  judges  ;  however,  this 
method  did  not  long  continue  to  give  satisfaction,  and 
the  sovereignty  was  once  more  vested  in  a  single  person. 
By  degrees  Cat»tile  fell  entirely  under  the  power  of  the 
kings  of  Leon  and  Oviedo;   and,  in  1037,  Don  San« 
cho  bestowed  it  on  his  eldest  son  Don  Ferdinand,  with 
the  title   oi*  kmg ;  and  thus  the  territories  of  Castila 
were  first  firmly  united   to  those  of  Leon  and  Oviedo, 
and  the  sovereigns  were  thenceforth  btyltd  kings  of  Leon 
and  Cusii/e,  , 

Besides  all  these,  another  Christian  kingdom  was  setj^i^tf 
up  in  Spain  about  the  beginning  of  the  nth  century. An^^ 
This   was   the  kingdom  of  Aragon.     The  inhabitants  Aaicji* 
were  very  brave,  and  lovers  of  liberty,  so  that  it  is  pro- 
bable they  had  in  some  degree  maintained  their  inde- 
pendence, even  when    the   power   of  the  Moors  was 
greatei^t.      The    history  of  Aragon,  however,  during 
its  infancy,  is  much   less  known  than  that  of  any  of 
the  others  bitlierto  mentio^ied.     We  are  only  assured,5|,|j^ 
that  about  the  year  1 03 5,  Dun  Sancho,  surnained  tbeSpaiiB 
G/'^*^'^,  king  of  Navarre,  erected  Aragon  into  a  king-tkebe^ 
dom  in  favour  of  his  son  Dun  Kamiro,  and  afterwards  °'*(^^ 
it  became  very  powerful.     At  this  time,  then,  we  naayl!?** 
imagine  the  continent  of  Spain  divided  into  two  unequid    '* 
parts  by  a  straight  line  drawn  from  cast  to  west,  from 
the  coasts  of  Valencia  to  a  little  below  the  mouth  of  the 
Douro.     The  country  north  of  ibis   belonged  to  tkt 
Christians,  who,  as  yet,  had  the  smallest  and  least  valo- 
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Me  9\Mn^  and  «U  the  test  to  the  Moors.    In  pouit  of 
wipalth   and  real   power,   hoth  h|r  land  and  sea,  the 
j^JUxirs  were  much  •superior  4  but  their  continual   dis- 
ten»ion8  greatly  weakened  tbeni,  and  every  day  facili- 
tated the  progres3  of  the  Christians.  Inde<^,  had  either 
Qf  the  pHPties  been  united,  tlie  otber  must  soon  have 
yielded  ^  for  'though  the  Christians  did  not  make  war 
upon  each  other  constantly  as  the  Moors  did,  their  mu- 
tual feuds  were  yet  sufficient  to  have  rained  them,  had 
t^ieir  adyeraaries  made  the  proper  use  of  the  advantages 
thus  afforded  them.     But  among  the  Moors  almost  eve- 
ry city  was  a  kingdom  \  and  as  these  petty  snvereign- 
'ties  supported  one  another  xxry  indifferently,  they  fell 
a  prey  one  after  another  to  their  enemies.     In   1080, 
the  king  of  Toledo  was  engaged  in  a  war  with  the  king 
of  Seville,  another  Moorish  {potentate  ;  which  being  ob- 
^^       served  by  Alplianso  king  of  Castile,  be  also  invaded  his 
olcdo  and  territories  ^  and  in  four  years  made  himself  master  of 
•drid  ta-  tli«  city  of  Toledo,  with. all  the  places  of  importance  in 
rn  by  the  |^  neiKhbourhood  9   from   thenceforth   making  Toledo 
■Ti^"*   the  capital  of  his  dominions.    In  a  short  time  the  whole 
province  of  New  Castile  submitted  ^  and  Madrid,  the 
present  capital   of  Spain,  fell   into  the  hands  of  the 
Christians,  being  at  that  time  but  a  small  place. 

The  Moors  were  so  much  alarmed  at  these  conquests, 
that  they  not  only  entered  into  a  general  confederacy 
^.  against  tlie  Christians,  but.  invited  to  their  assistance 
ti^al  Mahomet  Ben  Joseph  the  sovereign  of  Barbary.  He 
story  accordmgly  came,  attended  by  an  incredible  multitude ; 
lined  oTer  bm  ^^^s  utterly  defeated  by  the  Christians  in  the  defiles 
e  Moon,  ^f  ^1^    Black  Mountain,  or  Sierra  Morena,  on  the  bor- 
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ders  of  Andalusia.  This  victory  happened  on  the  16th 
of  July  121  2,  and  the  anniversary  is  still  celebrated  at 
Toledo.  Tbie  victory  was  not  improved  ;  the  Chris- 
tian army  immediately  dispersed  themselves,  while  tbe 
Moori  of  Andalusia  were  strengthened  by  the  remains 
of  the  African  army  ;  yet,  instead  of  being  taught,  by 
their  past  misfortunes,  to  unite  among  themselves,  their 
dissensions  became  worse  than  ever,  and  the  conquests  of 
i.xaj6.  the  Christians  became  daily  more  rapid,  /n  1236,  Don 
Ferdinand  of  Castile  and  Leon  took  the  celebrated  city 
of  Cordova,  tbe  residence  of  the  first  Moorish  kings  ^  at 
the  same  time  that  James  I.  of  Aragon  dispossessed 
them  of  the  island  of  Majorca,  and  drove  them  out  of 
Valeocia.  Two  years  after,  Ferdinand  made  himself 
master  of  Murcia,  and  took  the  city  of  Seville  j  and  in 
66  1303  Ferdinand  IV.  reduced  Gibraltar. 
iglanJ  Xq  the  time  of  Edward  III.  we  find  England,  for  the 

•^r?*"^*?  first  time,  interfering  in  the  affairs  of  Spain,  on  the  fol- 
•.:_r  lowing  occasion*  In  the  year  1284  the  kingdom  of  Na- 
varre had  been  united  to  that  of  France  by  the  mar- 
riage of  Donna  Joanna  queen  of  Navarre  with  Philip 
the  Fair  of  France.  In  1328,  however,  the  kingdoms 
were  again  separated,  though  the  sovereigns  of  Navarre 
were  still  related  to  those  of  France.  In  1350,  Charles, 
6urnamed  the  fTicked^  ascended  the  throne  of  Navarre, 
and  married  tbe  daughter  of  John  king  of  France. 
Notwithstanding  this  alliance,  and  that  be  himself  was 
related  to  the  royal  family  of  France,  he  secretly  enter- 
ed into  a  negociatinn  with  England  against  the  French 
monarch,  and  even  drew  into  bis  scliemes  the  dauphin 
Charles^  afterwards  surnamed  t/ie  Wise,  The  young 
prince,  however,  was  soon  after  made  fully  sensible  of 
the  danger  and  folly  of  the  connections  into  which  he 
had  entered  \  and^  by  way  of  atonemeot,  promised  to 
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sacrifice  his  associates.  Accordingly  he  invited  the  king     Spain, 
of  Navarre,  and  some  of  tbe  principal  nobility  of  the  '      \      ■' 
same  party,  to  a  feast  at  Rouen,  where  be  betrayed 
them  to  his  father.     The  most  obnoxious  were  ex  ecu-        tft. 
ted,  and  the  king  of  Navarre  was  thrown  into  prison.  The  fcing of 
In  this  extremity,  the  party  of  the  king  of  Navane  hadNavame 
recourse  to  Eogland.     The  prince  of  Wales,  ^uin^n^^dj"*^^* 
tfte  Black  Prince^  invaded  France,  defeated  King  Johni^jng  of 
at  Poictiers,  and  took  him  prisoner*  y  which  unfortunate  Frasct. 
event  produced  the  most  violent  disturbances  in  that*  See 
kingdom.     The  dauphin,   now  about  19  years  of  agCj^^J"**^ 
naturally  assumed   the  royal   power  during  hi?  fathered 
captivity  :   but  possessed  neither  experience  nor  autho- 
rity surocient  to  remedy  the  prevailing  evils.     In  order 
to  obtain  supplies,  he  assembled  the  states  of  the  king- 
dom :   but  that  assembly,  instead  of  supporting  bis  ad« 
ministration,  laid  hold  of  the  present  opportunity  to  de- 
mand limitations  of  the  princess  power,  the  punishment 
of  past  malversations,  and  the  liberty  of  the  king  of  Na« 
Marcel,  provost  of  the  merchants  of  Paris,  and 
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first  magistrate  of  timt  city,  put  himself  at  the  head  of 
the  unruly  populace,  and  pushed  them  to  commit  tha 
most  criminal  outrages  against  the  royal  authority.  They 
detained  the  dauphin  in  a  kind  of  captivity,  murdered 
in  his  presence  Robert  de  Clermont  and  John  de  Con- 
flans,  mareschals  of  France  y  threatened  all  the  other 
ministers  with  tbe  like  fate  \  and  when  Charles,  who 
had  been  obliged  to  temporize  and  dissemble,  made  his 
escape  from  their  hands,  they  levied  war  against  him, 
and  openly  rebelled.  The  other  cities  of  the  kingdom, 
in  imitation  of  the  capital,  shook  off  the  dauphin's  au- 
thority, took  the  government  into  their  own  hands,  and 
spread  the  contagion  into  every  province.  tft 

Amidst  these  disorders,  the  king  of  Navarre  made  his^'capeii 
escape  from  prison,  and  presented  a  dangerous  l^^derji"    ~~*. 
to  the  furious  malecontents.    He  revived  his  pretensions  ,mj^Qj^ 
to  the  crown  of  France :  but  in  all  his  operations  he  tents, 
acted  more  like  a  leader  of  banditti  than  one  who  aspi- 
red to  be  the   head  of  a  regular  government,  and  who 
was  engaged  by  his  station  to  endeavour  the  re-establish* 
ment  of  order   in  the  community.      All   the  French, 
therefore,  who  wished  to  restore  peace  to  their  country, 
turned  their  eyes  towards  the  dauphin ;  who,  though 
not  remarkable  for  his  military  talents,  daily  gained  by 
his  prudence  and  vigilance  the  ascendant  over  his  ene- 
mies.   Marcel,  tbe  seditious  provost  of  Paris,  was  slain 
in  attempting  to  deliver  that  city  to  tbe  king  of  Na- 
varre.    The  capital  immediately  returned  to  its  duty  : 
the  most  considerable  bodies  of  the  mutinous  peasants 
were  dispersed  or  put  to  the  sword  \  some  bands  of  mi- 
litary robbers  underwent  the  same  fate  \  and  France 
began  once  more  to  assume  the  appearance  of  civil  go* 
vernment. 

John  was  succeeded  in  the  throne  of  France  by  his 
son  Charles  V.  a  prince  educated  in  the  school  of  adver- 
sity, and  well  qualified,  by  his  prudence  and  experience,, 
to  repair  the  losses  which  the  kingdom  had  sustained 
from  the  errors  of  his  predecessors.  Contrary  to  the 
practice  of  all  the  great  princes  of  those  times,  who  held 
nothing  in  estimation  but  military  courage,  be  seems  to 
have  laid  it  down  as  a^  maxim,  never  to  appear  at  the 
head  of  his  armies  \  and  he  was  the  first  Eurpean  mo- 
narch that  ishowed  the  advantage  of  policy  and  foresight 
over  a  rash  and  precipitate  valour. 

Before  Charles  could  think,  of  counterbalancing  so* 
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great  a  power  ab  England,  it  Was  necessary  for  bim  to 
remedy  the  maoy  disorders  to  wfaich  his  own  kingdom 
was  exposed.     He  accordingly  tamed  his  arms  against 
and'^ibU^jBii  *^'®  ^^^S  ^^  Navarrcj  the  great  disturber  of  France  du- 
4o  submit  to  ring  that  age;  and  he  defeated  that  prince,  and  redo- 
hte  urmi    ced  him  to  terms,  by  the  valour  and  conduct  of  Ber- 
pretcribed  tmnd  du  Guesclin,  one  of  the  most  accomplished  cap* 
by  Cbarlci  ^^^^  ^f  ^^^^  times,  whom  Charles  bad  the  discernment 
'Trance.       ^^  choose  as  the  instrument  of  his  victories.     He  also 
settled  the  aflairs  of  firitanny,  by  acknowledging  the 
title  of  Mountfort,  and  receiving  homage  for  his  do* 
minions.     But  much  was  yet  to  be  done.     On  the  con- 
clusion of  the  peace  of  Bretigni,  the  many  military  ad- 
venturers who  had  followed  the  fortunes  of  Edward,  be- 
ing dispened  into  the  several  provinces,  and  possessed 
of  strong  holds,  refused  to  lay  down  their  arms,  or  relin- 
quish a  course  of  life  to  which  they  were  nowaccustom- 
70       ed,  and  by  which  alone  they  could  earn  a  subistence. 
Aecownt  of 'p^^y  associated  themselves  with  the  banditti,  u-ho  were 
ihv  bandiiti  ^j       I    jjjyj^j  tothehabitsofrapine  and  violence;  and, 
•  caiieu  com*       ,     •' ,  r         .      •  J  •        t 

.pamiti  or     under  the  name  of  cmnpames  and  compamons^  became  a 

terror  to  all  the  peaceable  inhabitants.  Some  English 
and  Gascon  gentlemen  of  character  were  not  ashamed 
to  take  the  command  of  these  ruffians,  whose  number 
amounted  to  near  40,000,  and  who  bore  the  appear- 
ance of  regular  armies  rather  than  bands  of  robbers. 
As  Charles  was  not  able  by  power  to  redress  so  enor- 
mous a  grievance,  he  was  led  by  necessity,  as  well  as  by 
the  turn  of  his  character,  to  correct  it  bv  policy  ;  to  dis- 
cover some  method  of  discharging  into  foreign  countries 
this  dangerous  and  intestine  evil ;  and  an  occasion  now 
dflfered. 

Alphonso  XI.  king  of  Castile,  who  took  the  city  of 
Algezira  from  the  Moors,  after  a  famous  siege  of  two 

w™a«uie.*^y^^"«  during  which  artillery  are  said  Brst  to  have  been 
used  bv  the  besieged,  had  been  succeeded  by  his  son 
Tedro  I.  surnamcd  the  Cruef;  a  prince  equally  perfidi- 
ous, debauched,  and  bloody.  He  began  his  reign  with 
the  murder  of  his  father^s  mistress,  Leonora  de  Gosman  : 
his  nobles  fell  every  day  the  victims  of  his  severity :  he 
put  to  death  his  cousin  and  one  of  his  natural  brothers, 
fVom  groundless  jealousy  ;  and  he  caused  his  queen 
Blanche  de  Bourbon,  of  the  blood  of  France,  to  be 
thrown  into  prison,  and  afttnvards  poisoned,  that  he 
might  enjoy  in  quiet  the  embraces  of  Nfary  de  Padella, 
\vjth  whom  he  was  violently  enamoured. 

Henry  count  of  Trastaroara,  the  king^s  natural  bro- 
ther, alarmed  at  the  fate  of  his  family,  and  di-eading  his 
own,  took  arms  against  the  tyrant ;  but  having  failed 
in  the  attempt,  he  fl<:d  to  France,  where  he  found  the 
minds  of  men  much  inflamed  againU  Pcdrn,  on  account 
of  the  murdrr  of  thi?  French  pi  incess.  He  asked  per- 
mission of  Charles  to  enlist  the  companirs  in  his  service, 
and  to  lead  them  to  Castile  atrainst  his  brother.     The 

^jainst  him  French  king,  charmed  with  the  project,  employed  du 
Guesclin  in  negociating  with  the  leaders  of  these  ban- 
ditti. The  treaty  was  soon  concluded  ;  and  du  Gues- 
clin  having  completed  his  levies,  led  the  army  first  (0 
Avignon,  where  the  pope  then  resided,  and  demanded, 
sword  in  hand,  absolution  for  his  ruffian  soldiers,  who 
had  been  excommunicated,  and  the  sum  of  200,000 
livrcs  for  their  subr<isttnce.  The  first  was  readily  pro- 
mised him,  but  some  difficulty  being  made  with  regard 
to  the  second,  du  Gucsclin  replied,  "  My  fellows,  I  be- 
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lieve,  may  make  a  shift  ta  do  withoat  jmsr  abtolotieSi     $p^ 

but  the  money  is  absolutely  necessary/*     His  bolincM  < y  ■ 

then  extorted  from  the  inhabitants  of  the  city  and  itt 
neighbourhood  the  snm  of  f  00,000  livres,  and  offered  it 
to  do  Guesclin.  *^  It  is  not  my  purpose  (cried  that  ge- 
nerous warrior)  to  oppress  the  innocent  people,  fte 
pope  and  his  cardinals  can  spare  me  doable  the  aom  from 
their  own  pockets.  I  therefore  insist,  that  this  money 
be  restored  to  the  owners ;  and  if  I  bear  they  are  de- 
frauded of  it,  I  will  myself  retam  from  the  other  aide 
of  the  Pyrenees,  and  oblige  you  to  make  them  reaiitn- 
tion.**  The  pope  found  the  necessity  of  sabmitting,  imi4 
paid  from  his  own  treasury  the  sum  demanded.  •• 

A  body  of  experienced  and  hardy  soldiers,  conducted  BtuM- 
by  so  able  a  general,  easily  prevailed  over  the  king  of  ^»  ^ 
Castile,  whose  subjects  were  ready  to  join  the  ^^^^J^yT 
against  their  oppressor.   Pedro  fled  from  his  dominions,  jui^ 
took  shelter  in  Guienne,  and  craved  the  protection  of  Mr 
the  prince  of  Wales,  whom  hb  father  bad  invested  with 
the  sovereignty  of  the  ceded  provinces,  under  the  title 
of  the  prinapaitHt  of  Afuttmne,    The  prince  promiaed 
his  assistance  to  the  dethroned  monarch ;  and  having  ob- 
tained his  father's  consent,  he  levied  au  army,  and  set 
out  on  his  enterprise. 

The  first  loss  which  Henry  of  Trastamara  aafl&red 
from  the  interposition  of  the  prince  of  Wales,  was  the 
recalling  of  the  companies  n*om  his  service  ^  and  So 
much  reverence  did  they  pay  to  the  name  of  Edward, 
that  great  numbers  of  them  immediately  withdrew  from 
Spain,  and  enlisted  under  his  standard.     Henry,  how- 
ever, beloved  by  his  new  subjects,  and  supported  by  the 
king  of  Aragon,  was  able  to  meet  the  enemy  with  aa 
army  of  100,000  men,  three  times  the  number  of  those 
commanded  by  the  Black  Prince  :  yet  du  Guesclin,  and 
all  his  experienced  officers,  advised  him  to  delay  a  deci- 
sive action  }  so  high  was  their  opinion  of  the  valour  and 
conduct  of  the  English  hero  !  But  Henry,  trusting  to 
his  number^,  ventured  to  give  Edward  battle  on  the 
bnnks  of  the  Ebro,  between  Najara  and  Navarette ;      .< 
where  the  French  and  Spaniards  were  defeated,  withTbiSp 
the  loss  of  above  20,0OO  men,  and  do  Guesclin  ands>>'^^. 
other  bfficers  of  distinction  taken  prisoners.  All  Castile  JT*'^'* 
submitted  to  the  victor ;  Pedro  was  restored  to  tbe^|^ 
throne,  and  Edward  returned  to  Guienne  with  his  nsual 
glory  J  having  not  only  overcome  the  greatest  general 
of  his  Rge,  hut  restrained  the  most  blood-thirsty  tyrant 
from  executing  vengeance  on  his  prisoners. 

This  iruUant  warrior  had  soon  reason  to  repent  of  his 
connection  with  a  man  like  Pedro,  lost  to  all  sense  of 
virtue  and  honour.   The  ungrateful  monster  refused  the 
stipulated  pay  to  the  English  forces.  Edward  abandon- 
ed him  :   he  treated  his  subjects  with  the  utmost  barba- 
rity^ their  animosity  was  roused  against  him  ;  and  du 
Guesclin  having  obtained  bis  ranscm,  returned  to  Castile 
with  the  cnunt  of  Trastamara,  and  some  forces  levied 
anew  in   France.     They  were  joined  hy  the  Spanish 
maltcontenls  ;  and  having  no  Ioniser  the  Black  Prince      ^^ 
to  encounter,  they  gained  a  complete  victory  overPedrob^ 
in  the  neighbourhood  of  Toledo-     The  tyrant  now  took**^* 
refuse  in  a  castle,  where  he  was  scon  after  besieged  by^*J*!J^ 
the  victors,  and  taken  prisoner  in  endeavouring  to  makc^^^ 
his  escape.     He  was  conducted  to  \m  brother  Henry  ; 
against  whom  he  is  said  to  have  rushed  in  a  transport  of 
rngr,  dlsRrmed  as  he  was.     Henry  slew  him  with  his 
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•WB  Iiatidy  in  resentment  of  his  crueUien ;  mid,  though 
a  bastard,  was  placed  on  the  throne  of  Castile,  which  he 
transmitted  to  his  posteritj. 

I'here  is  little  doubt  that  the  character  of  Pedro  has 
been  greatly  misrepresented,  and  that  what  is  considered 
by  most  historians  as  tyranny  and  wanton  cruelty,  was 
only  an  inflexible  regard  to  justice,  necessary  perhaps,  in 
those  days  of  anarchy  and  rebellion.  Perhaps  that  un- 
fbrtunat«  monarch  owes  to  the  hatred  of  those  he  meant 
tt»  rednce  to  order,  much  of  the  obloquy  which  has  been 
so  plentifully  bestowed  upon  him  by  historians,  who 
have  painted  him  to  us  as  a  tyrant  so  bloody,  so  wicked, 
as  almost  to  exceed  the  bounds  of  probability.  In  An* 
dalusia,  where  he  fixed  his  residence  and  seemed  most  to 
delight,  his  memory  is  not  held  in  the  same  abhorrence* 
The  Sevillian  writers  speak  of  him  very  differently  j 
and  instead  of  his  usual  appellation  of  Pedro  el  cruei^ 
distinguish  him  by  that  of  eljusticiero.  It  is  certain  that 
kis  bastard-brother  and  murderer,  Henry  of  Trastaraa- 
ra,  was  guilty  of  crimes  fully  as  atrocious  as  any  of  those 
imputed  to  Don  Pedro  \  but  as  he  destroyed  him,  hit 
family  and  adherents,  the  friends  of  the  new  spurious 
race  of  monarclis  were  left  at  full  liberty  to  blacken  the 
characters  of  the  adverse  party,  without  the  fear  of  being 
called  to  an  account  for  calumny,  or  even  contradicted. 
Truth  is  now  out  of  our  reach  \  and  for  want  of  proper 
proofs  to  the  contrary,  we  must  sit  down  contented  with 
what  history  has  left  us;  and  allow  Don  Pedro  to  have 
been  one  of  the  most  inhuman  butchers  that  ever  dis* 
graced  a  throne. ' 

After  the  death  of  Pedro  the  Cruel,  nothing  remark- 
able happened  in  Spain  for  almost  a  whole  century  \  but 
the  debaucheries  of  Henry  IV.  of  Castile  roused  the  re* 
sentment  of  his  nobles,  and  produced  a  moi^t  singular  in- 
surrection, which  led  to  the  aggrandizement  of  the  Spa-« 
nish  monarchy. 

This  prince,  sumamed  the  Impotent^  though  conti- 
nually surrounded  with  women,  began  his  unhappy  reign 
in  1450.  He  was  totally  enervated  by  his  pleasures; 
and  every  thing  in  his  court  conspired  to  set  the  Casti- 
Uans  an  example  of  the  most  abject  flattery  and  most 
abandoned  licentiousness.  The  queen,  a  daughter  of 
Portugal,  lived  as  openly  with  her  parasites  and  lier  gal- 
lants as  the  king  did  with  his  minions  and  his  mistresses. 
Pleasure  was  the  only  object,  and  effeminacy  the  only 
recommendation  to  favour :  the  affairs  of  the  state  went* 
every  day  into  disorder ;  till  the  nobility,  with  the  . 
firchbishop  of  Toledo  at  their  head,  combining  against 
the  weak  and  flagitious  administration  of  Henry,  arro* 
gated  to  themselves,  as  one  of  the  privileges  of  their  or* 
der,  the  right  of  trying  and  passing  sentence  on  their 
sovereign,  which  they  executed  in  a. manner  unprece-. 
dented  in  history. 

All  the  malecontent  nobility  were  soromoned  to  meet- 
*  at  Avila :  a  spacious  theatre  was  erected  in  a  plain 
without  the  walls  of  the  town  :  an  image,  representing 
the  king,  was  seated  on  a- throne,  clad  in  royal  robes, 
with  a  crown  on  its  head,  a  sceptre  in  its  hand,  and 
the  sword  of  justice  by  its  side.  The  accusation  against 
Henry  was  read,  and  the  sentence  of  deposition  pro- 
tiounced,  in  presence  of  a  numerous  assembly.  At  the 
close  of  the  first  article  of  the  charge,  the  archbishop  of 
Toledo  advanced,  and  tore  the  crown  from  the  head  of 
the  image  >  at  the  close  of  the  second,  the  Conde  de 
Placentia  snatched  the  sword  of  justice  from  its  side;  at 
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the  close  of  the  third,  the  Cbnde  de'Benavente  wrested-^    Spain. . 
the  sceptre  from  his  hand ;  and  at  the  close  of  tlie  last, J—   m    ■  '- 
Don  Diego  Lopez  de   Stuniga   tumbled   it  headlong: 
from  the  throne.     At  the  same  instant,  Don  Alphon- 
80,  Henry^s  brother,  a  boy  of  about  twelve  years  of  age,, 
was  proclaimed  king  of  Castile  and  Leon  in  his  stead. 

This  extraordinary  proceeding  was  followed  by  a  ci« 
vii  war,  which  did  not  cease  till  some  time  after  the. 
death  of  the  young  prince,  on  whom  the  nobles  had 
bestowed  the  kingdom.     The  archbishop  and  bis  party 
then  continued  to  carry  on  war  in  the  name  of  Isabella 
the  king^s  sister,  to  whom  they  gave  the  title  of  InfaU' 
ia;  and  Henry  could  not  extricate  himself  out  of  these 
troubles,  nor  remain  quiet  upon  his  throne  till  he  had 
signed  one  of  the  most  humiliating  treaties  ever  extort-        7S 
ed  from  a  sovereign ;  he  acknowledged  his  sister  Isabel-  '^  obugcd 
la  the  only  lawful  heiress  of  his  kingdom,  in  prejudice  |^     j^j, 
to  the  rights  of  his  reputed  daughter  Joan,  whom  the  litter  I»a. 
malecontents  aflirmed  to  be  the  oflspring  of  an  adulter- liella  to  be 
ous  commerce  between  the  queen  and  Don  la  Cueva.^^J^**^  ^  ' 
The  grand  object  of  the  malecontent  party  now  was  the^^  ^^^' 
marriage  of  the  princess  Isabella,  upon  which,  it  was 
evident,  the  security  of  the  crown  and  the  happiness  of 
the  people  must  in  a  great  measure  depend.     The  al- 
liance was  soii^t  by  several  princes  :  the  king  of  Por- 
tugal offered  her  his  hand ;  the  king  of  France   de- 
manded her  for  his  brother,  and  the  king  of  Aragon  ,    7^ 
for  his  son  Ferdinand*    Tlie  malecontents  very -wisely  .  ^  to^F^I 
preferred  the  Aragonian  prince,  and  Isabella  prudent- diaand  of  " 
ly  made  the  same  choice :  articles  were  drawn  up ;  and  Antgon.  . 
they  were  privately  married  by  the  archbishop  of  To^ 
ledo. 

Henry  was  enraged  at  this  alliance^  which  he  fore-^  - 
saw  would  utterly  ruin  his  authority,  by  furnishing  hio 
rebellious  subjects  with  the  support  of  a  powerful  neigh^ 
bouring  prince.     He  disinherited  his  sister,  and  esta- 
blished the  rights  of  bis  daughter. .  ,A  furious  civil  war 
desolated  the  kingdom.     The  names  of  Joan  and  Isa* 
bella  resounded  from  every  quarter,  and  were  every- 
where the  summons  to  arms.    But  peace  was  at  length  - 
brought  about.     Heniy  Was  reconciled  to  his  sister  and 
Ferdinand  ;  though  it  does  not  appear  that  he  ever  re- 
newed Isabella's  right  to  the  succession :  for  he  aflirmed 
in  his  last  moments,  that  he  believed  Joan  to  be  his  own  . 
daughter.     The  queen  swore  to  the  same  effect ;  and 
Henry  left*  a  testamentary  deed,  transmitting  the  crown 
to  this  princess,  who  was  proclaimed  queen  of  Castile  at        80  *  , 
Placentia.   But  the  superior  fortune  and  superior  arms  ^"^on  of  -i 
of  Ferdinand  and  Isabella  prevailed :  the  king  o(  Por^^J^^J^'^^j^^ 
tugal  was  obliged  to  abandon  his  niece  and  intended  mgon  and 
bride,  after  many  ineffectual  stmggles^and  several  yearaSfcily  witb  » 
of  war.    Joan  retired  into  a  convent  ^  and  the  death  of  ^^^  ^^^ 
Ferdinand's  father,  which  happened  about  this  time,^^^*' 
added  the  kingdoms  of  Aragon  and  Sicily  to  those  of  4.n.  1.^74. 
Ijeon  and  Castile.  S  i 

Ferdinand  and  Isabella  were  persons  of  great  prn-  ^dmini- 
dence,  and,  aa  sovereigns,  highly  worthy  of  imitation  :  jJ^JJ^.^"' 
but  they  do  not^  seem  to  have  merited  all  the  praises  ,„^  i^i^ 
bestowed  upon  them  by  the  Spanish  historians.     They  bclia. 
did  not  live  like  man  and  wife,  having  all  things  in 
common  under  the  direction  of  the  husband ;  but  like 
two  princes  in  close  alliance;  they  neither  loved  nor 
hated  each  other  ;  were  seldom  in  company  together ; 
liad  each  a  separate  council ;  and  were  frequently  jea<» 
lous  of  one  another  in  the  administration.     But  they  , 
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were  iMepMraUj  united  iH  tbeir  common  interests  ^  ml- 
i?ay»  acting  open  the  same  principlesy  and  forwarding 
the  same  ends.     Their  first  object  was  the  regulation 
of  their  government,  which  the  civil  wars  had  thrown 
into  the  greatest  disorder.     Rapine,  outrage,  and  miir* 
deF  were  become  so  common,  as  not  onl]r  to  interrupt 
commerce,  but  in  a  great  measure  to  suspend  all  inter- 
course between  one  place  and  another.    These  evils  the 
joint  sovereigns  suppressed  by  their  wise  policy,  at  the 
g^        same  time  that  they  extended  the  royal  pierogatlvek 
lAfiiintion       About  the  middle  of  the  ijtb  century,  the  cities  ia 
of  the  Holy  the  kingdom  of  Aragon,  and  after  theii*  example  tfaoae 
ul^^'     in  Castile,  had  formed  themselves  into  an  asaocitttion, 
'^'^  distinguished  by  the  name  of  the  Ho^  Bmtherkwi. 

They  exacted  a  certain  contribution,  from  each  of  the 
associated  towns  *y  they'  levied  a  considerable  bodv  of 
troops^  in  order  to  protect  traveUers  and.  pursue  cruni* 
nals;  and  they  appointed  judges,  who  opened  eourta 
in  various  parts  of  the  kingdom.  Whoever  was  guilty 
of  murder,  robbery,  or  a«»y  act  that  violated  the  public 
peace^  and  was  seized  by  die  troops  of  the  fiiother« 
iiood,  was  eaiTied  before  their  judges;  who,  without 
paying  any  regard  to  the  exclusive  jurisdiction  which 
the  lord  of  the  place  might  claim,  who  was  generally 
the  author  or  abettor  of  the  injustice,  tried,  and  ooAi- 
demned.  the  criminala.  The  nobles  often  murmured 
aga'mst  the  salutary  instituciop  \  they  complained  of  it 
as  an  encroachment  on  one  of  their  most  valuable  prt- 
vilegesi,  and  endeavoured  to  get  it  abolished.  But  Fer- 
dinand and  Isabella,  sensible  of  the  beneficial  effects  of 
the  Brotherhood,  not  only  in  regard  to  tbe>  police  of 
their  kingdom,  but  in  its  tendency  to  abridge,  and  by 
degrees  annihilate,  the  territorial  jurisdiction  of  the  no- 
bility, countenanced  the  institution  upon  every  occasion, 
and  supported  it  with-  the  whole  force  of  royal  autho« 
vity  \  by  which  means  the  prompt  and  impartial  admi- 
nistration of  justice  was  restored,  and  with  it  tranquillity 
and  order  returned. 

But  at  the  same  time  that  their  Catholic  majesties 
Inqaisition.  (for  such  was  the  title  they  now  bore)  were  giving  vi« 
gour  to  their  civil  government,  and  securing  their  sub- 
jects from  violence  and  oppreMion,  an  intemperate  r^eal 
led  them  to  establish  an  ecclesiastical  tribunal,  equally 
contrary  to  the  natural  rights  of  humanity  and  the  mild 
spirit  of  the  gospel.     This  was  the  court  of  inquisition  \ 
which  decides  upon  the  honour,  fortune,  and  even  the  • 
iife,  of  the  unlu&ppy  wretch  who  happens  to  fall  under 
the  suspicion  of  heresy,  or  a  contempt  of  any  thing  pre- 
scribed by  the  church,  without  his  knowing,  being  con- 
fronted with  his  aicusers,  or  permitted  either  defence  or 
appeal.     Six  thousand  persons  were  burnt  by  order  of 
this  sanguinary  tribunal  within  four  years  after  the  ap^ 
pointment  of  Torquemada,  the  first  inqoisiter-general  \ 
and  upirards  of  100,000  felt  its  fui-y.    The  same  furious 
and  blinded  zeal  which  led  to  the  depopulation  of  Spain, 
.         led  also  to  its  aggrandizement. 
Copqtieit  of     '^^  kingdom  of  Granada  now  alone  remained  of  all 
Grenada,     the  Mahometan  possessions  in  Spain.     Princes  equally 
An.  145^3.    zealous  and  ambitioua  were  naturally  disposed  to  turn 
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tbeir  eyes  to  that  fertile  territory,  aod  to  tbiok  of  in- 
creasing their  hereditary  domimoM»  bj  expelling  tbo 
enemies  of  Christianity,  and  extend iag  its  doctrioea. 
Every  thing  conspired    to  iavour  tbeir  project :    the 
Moorish  kingdom  wins  a  prey  to  civil  wars  $  when  Fer» 
dinand,  having  obtained  Ike  bull  ef  Sixtua  IV.  nntho* 
riztng  a  crutade,  put  himself  at  the  bead  of  hia  tnoopa,. 
and  entered  Granada.     He  contiimed  the  war  vbith  ra- 
pid success :  Isabelhi  attended  bim  in.  sev^ml  cacpcdi** 
tsoos ;  and  they  were  botk  in  great  danger  at  tbe  aiage 
of  Malaga;    an  important  city,  which  waa  defended 
with  gaeai  cenragf ,  and  taken  in  14^87*     Baxn  van  re- 
duced in  1489,  after  the  loss  of  20,000  men^     Gnodbi 
and  Almevia  were  dclivertd-up  to  ihrm  by  the  Moorisk 
king  Alzagel,  who  had<  first  dethroned  his  brother  Al- 
boncen,  and  afterwards  been  chased  &om  hie  capital  by 
bis  nephew  Abdiili.     That  prinee  engaged  in  the  ser- 
vice of  Ferdinand  and  Isabella }  who,,  after  reducing 
•«ery  other  plane  of  anainenoe,  undertook  tbe  siege  of 
Granada*   Ahdali  made  n  gallant  delence  >  bat  all  00m- 
mnntcation  with  tbe  country  being  out  off,  and  all  hc^ea 
of  relief  at  an  end,  be  capitulated,  afiler  a  siege  of  eight 
monlhSf  on  condition  that  he  should  enjoy  tbe  revenna 
of  certain  places  in  the  fertile  moontainsof  Alpo: 
that  the  inhabiiantt  should  retain  tbe  undisturbed 
session  of  their  houses^  goods,  and  inberitaneea ;  tbe  use 
of  their  Laws,  and  the  free  exeretse  of  tbeir  religion  (b)w 
Thus  ended  tbe  empire  of  the  Arabs  in  Spain,  after  it 
bad  continued  about  80Q  years.     They  introdnced  tba 
arts  and  'sciences  into  Europe  at  a  time  when,  it  was  loot 
in  darkness ;  they  possessed  many  of  the  luxuries  of  life, 
when  they  were  not  even  knawn  among  the.  aeigliboofw 
ing  nations }  and  they  seem  to  have  given  birth  to  that 
romantic  gallantry  which  so  eminently  prevailed  in  the 
ages  of  chiiralry,  and  which,  blending  itself  with  the  ve- 
neration of  the  northern  nations  for  the  softer  ser,  atfll 
mirticularly  distinguishes  ancient  from  modern  manners. 
But  tbe  Moors,  notwithstanding  these  advantages,  and 
the  eulogies  bestowed  upon*  them  by  same  writers,  ap- 
pear always  to  have  been  destitute  o£  the  eisential  qna» 
iities  of  a  polished  peoploi  humanity^  genernsity,  and 
mutual  sympathy. 

The  overthrow  of  tbe  la£C  Moorish  kingdom  waasnen 
followed  by  the  expulsion  of  the  Saracens  from  Spain. 
This  expulsion  did  not  entirely  take  plate  till  the  i  Ttb 
oentory.  Vast  nombers  of  the  Moora,  indeed,  oppreased 
by  their  conquerors,  aliandoned  a  country  where  they 
eould  not  reside  with  coniibrt  and  with,  freedom.  From 
the  reign  of  Ferdinand  of  Castile,  to  that  of  Philip  III. 
of  Spain,  more  than  3,000,000  of  those  people  quilted 
Spain,  and  carried  wish  them,  not  only  a  great  part  of 
their  acquired  wealthy  but  that  industity  and  love  of  la- 
bour which  are  the  foundation  of  national  pc4»sprrity. 

The  state  of  Spain  has-  never  been  so  fionridiing  at 
any  period  of  its  civiJination^  as  during  tbe  4>eriod  when*^*' 
it  was  chiefly  possessed  by  the  Moors.     The  first  8am*  ^[^^ 
cen  invaders,  and  the  twenty  sncoessirve  Uentefianta  of ifoaii 
tbe  caliplis  of  I>amnscua,  were  attended  by  a^nnmemnsi 
train  of  civil  and  nsilitary  foUowera,.  who  preferred  a 

dintant 


(b)  The  particulars  of  tbe  conquest  of  Granada  are  involved  in  much  obscorityv  If  we  were  to  eredit  Ihe  nai^ 
rative  of  Giles  Perez,  as  related  by  Mr  Swinburne,  the  circumstancee  which  led  to  that  conquest  were  of  n  meat 
I'omantic  nature*     See  Swinburne's  Travels,  Letter  xxi. 
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SpAitw  distant  fortiine  to  nax^w  circumsUnccd  at  home  ^  the 
'  'y  ""^ privRrte  and  pabiic  interwt  was  promoted  by  the  esta- 
blish ment  of  faitbffri  colonies,  «nd  tfie  cities  of  Spain 
were  proad  to  commemorate  the  tribe  or  the  country 
of  their  eastern  progenitors.  Ten  years  al^er  the  con- 
qaett,  a  map  of  the  prorince  was  pi*esented  to  the  ca- 
liph, shewing  the  seas,  the  rivers,  and  the  harbours,  the 
inhahitants  and  cities,  the  climate,  the  soil^  and  the  mi- 
neral productions  of  the  earth.  In  the  space  of  two 
centuries  the  gifts  of  nature  were  improved  by  agri- 
cuHure,  the  manufactures,  and  the  commerce  of  an  in- 
dustrious people  ;  though  the  efiects  of  their  diligence 
have  been  magntfied  by  the  idleness  of  thehr  fsincy.  The 
first  of  the  Ommiades  who  reigned  in  Spain  solicited 
the  support  of  the  Christians  ;  and  in  his  edict  of  peace 
iind  protection,  be  contents  himself  with  a  modest  im- 
position of  10,000  ounces  of  gold,  10,000  pounds  of  sil- 
ver, 10,000  horses,  as  many  mnles,  1000  cnirasses,  with 
an  equal  number  of  helmets  and  lances.  The  most 
power fnl  of  bis  successors  derived  from  the  same  king- 
dom the  annual  tribute  of  1 2,045,000  dinars  or  pieces 
of  gold,  about  6,ooo,oool.  of  sterling  money  ;  a  sum 
which,  in  the  lOth  century,  most  probably  surpassed  the 
united  revenues  of  the  Christian  monarchs.  His  royal 
^<eat  of  Cordova  contained  600  mosques,  900  baths,  and 
200,000  houses  'y  he  gave  laws  to  80  cities  of  the  first, 
to  300  of  the  second  and  third  order  j  and  the  fertile 
banks  of  the  Guadalquiver  were  adorned  with  1 2,000 
villages  and  hamlets.  The  Arabs  might  exaggerate  the 
troth  'y  but  they  created,  and  they  describe,  the  most 
prosperous  era  of.  the  riches,  the  cultivation,  and  the 
85  populousness  of  Spain  (c) 
^'^  ««pcl-  The  conquest  of  Granada  was  followed  by  the  expul- 
sion, or  rather  the  pillage  and  banishment,  of  the  Jews, 
who  bad  engrossed  all  the  wealth  and  commerce  of  Spain. 
I'bv  inqaisttion  exhausted  its  rage  against  these  unhappy 
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people,  many  of  whom  pretended  to  emWace  Christia- 
nity, in  order  to  preserve  their  property.  About  the 
same  time  their  Catholic  majesties  ooncluded  an  al- 
liance with  the  emperor  Maximilian,  and  a  treaty  of^'Xraerlca 
marriage  for  their  daughter  Joan  with  his  son  Philip,  ^e. 
archduke  of  Austria,  and  sovereign  of  the  Netherlands. 
About  this  time  also  the  contract  was  concluded  with 
Christopher  Columbus  for  the  discovery  of  new  coun- 
tries )  and  the  counties  of  Roussillon  and  Cerdagne  were 
agreed  to  be  restored  by  Charles  VIII.  of  France,  be- 
fore bis  expedition  into  Italy.  The  discovery  of  Ame- 
rica was  soon  followed  by  extensive  conquests  in  that 
quarter,  as  is  related  under  the  articles  Mexico,  Peru, 
Chili,  Sec.  which  tended  to  raise  the  Spanish  monarchy 
above  any  other  in  Europe.  88 

On  the  death  of  Isabella,  which  happened  in  i^o6y^^^^^ 
Pliilip  archduke  of  Austria  came  to  Castile  in  order  to®^****  ^' 
take  possession  of  that  kingdom  as  heir  to  his  mother-  * 
in-law^  hot  he  dying  in  a  short  time  after,  his  son 
Charles  V.  afterwards  emperor  of  Germany,  became 
heir  to  the  crown  of  Spain.  His  father  at  his  death 
left  the  king  of  France  governor  to  the  young  prince, 
and  Ferdinand  at  bis  death  left  Cardinal  Ximenes  sole 
regent  of  Castile,  till  the  arrival  of  his  grandson.  This 
man,  whose  character  is  no  less  singular  aiid  illustrious, 
who  united  the  abilities  of  a  great  statesman  with  the 
abject  devotion  of  a  superstitious  monk,  and  the  magni- 
ficence of  a  prime  minister  with  the  severity  of  a  men- 
dicant, maintained  order  and  tranquillity  in  Spain,  not* 
withstanding  the  discontents  of  a  turbulent  and  high- 
spirited  nobility.  When  they  disputed  his  right  to  the 
regency,  he  coolly  shewed  them  the  testament  of  Ferdi- 
nand, and  the  ratification  of  that  deed  by  Charles ;  but 
these  not  satisfying  them,  and  argument  proving  inef- 
fectual, he  led  them  insensibly  towards  a  balcony,  whence 
they  had  a  view  of  a  large  body  of  troops  under  arms, 

and 


(c)  Abdoulrabman  III.  monarch  of  Cordova,  surpassed  all  his  predecessors  in  splendour,  riches,  and  expence; 
mnd  his  subjects  vied  with  each  other  in  profusion  and  magnificence.  Some  idea  may  be  entertained  of  the  opa- 
ience  and  grandeur  of  the  Moors  of  Cordova  in  the  10th  century,  by  perusing  the  following  enumeration  of  the 
presents  made  to  Abdoulrabman  by  Abumelik  his  grand  vizier,  on  his  appointment  to  that  office.  We  are  toM 
that  fbo  minister  caused  to  be  brought  before  the  throne,  and  laid  at  the  feet  of  his  master, 

400  lbs.  of  virgin  gold. 

Ingots  of  silver  to  the  value  of  420,000  sequins. 

400  lbs.  of  lignum  aloes,  one  piece  weighing  J40  lbs. 

500  oz«  of  ambergris. 

300  oz.  of  camphor. 

30  pieces  of  «)ld  tissue,  so  rich  that  none  but  Che  caliph  could  wear  it. 

10  suits  of  Khorassan  sables. 

100  suits  of  fur  of  a  less  valuable  sort. 

48  sets  of  gold  and  silk  long  trappii^  for  horses. 

4000  H>s.  of  silk. 

30  Persian  carpets. 

800  iron  coats-of-mail  for  war  horses. 

1000  shields. 

100,000  arrows. 

1 5  led  horses  of  Arabia,  as  richly  caparisoned  as  Uiose  on  which  the  caliph  was  wont  to  ride. 

100  horses  of  an  inferior  price. 

20  mules  with  all  tlieir  accoutrements. 

40  young  men,  and  20  girls  of  exquisite  beauty,  and  moat  sumptuously  apparelled.  This  display  of  riches  was 
accompanied  with  a  most  flattering  poem,  composed  by  the  minister  in  praise  of  his  sovereign,  who  in  return  for 
his  homage,  assigned  him  a  pension  of  100,000  pieces  of  gold,  about  50,oooU  sterling. 
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and  a  formidable  train  of  artillerj.  '<  Behold  (said  the 
cardinal),  the  powers  which  I  have  received  from  his 
Catholic  majesty :  by  these  I  govern  Castile  }  and  will 
govern  it,  till  the  king,  your  master  and  mine,  shall 
come  to  take  possession  of  his  kingdom.^*  A  declara- 
tion so  bold. and  determined  silenced  all  opposition  ;  and 
Ximenes  maintained  his  authority  till  the  arrival  of 
Charles  in  1 51 7. 

The  young  king  was  received  with  universal  acclama- 
of*Cardlnal^*®"''°^  J°y  >  ^^^  Ximenes  found  little  cause  to  rejoice, 
Ximeuev.     ^^  was-seized  with  a  violent  disorder,  supposed  to  be 
the  effect  of  poison  ;  and  when  he  recovered,  Charles, 
prejudiced  against  hira  by  the  Spanish  grandees  and  his 
Flemish  courtiers,  slighted  his  advice,  and  allowed  him 
everyday  to  sink  into  neglect.     The  cardinal   did  not 
bear  this  treatment  with  his  usual  fortitude  of  spirit. 
He  expected  a  more  grateful  return  from  a  prince  to 
whom  he  delivered  a  kingdom  more  flourishing  .than  it 
had  been  in  any  former  age,  and  authority  more  exten- 
sive and  better  established  than  the  most  illustrious  of  bis 
ancestors  had  ever  possessed.     Conscious  of  his  own  in- 
tegrity and  merit,  he  could  not  therefore  refrain  from 
giving  vent,  at    times,  to  indignation  and  complaint. 
He  lamented  the  fate  of  his  country,  and  foretold  the 
calamities  to  which  it  would  be  exposed  from  the  inso- 
leiiCe,  the  rapaciousness,  and  the  ignorance  of  strangers. 
But  in  the  mean  time  he  received  a  letter  from  the  king, 
dismissing  him  fronv  his  councils,  under  pretence  of  eas- 
ing his  age  of  that  harden  which  he  had  so  long  and  so 
ably  sustained.  This  letter  proved  fatal  to  the  minister^ 
po       for  he  expired  in  a  few  hours  after  reading  it. 
WaximHian      While  Charles  was  taking  possession  of  the  throne  of 
""j*^^^^*j*° Spain,  in  consequence  of  the  death  of  one  giandfalLer, 
ejected  eza-  another  was  endeavouring  to  obtain  for  him  the  impe- 
peror.  rial  crown.     With  this  view  Maximilian  assembled  a 

diet  at  Augsburg,  where  he  cultivated  the  favour  of  the 
electors  by  many  acts  of  beneficence,  in  order  to  engage 
them  to  choose  that  young  prince  as  his  successor.  But 
Maximilian  himself  never  having  been  crowned  by  the 
pope,  a  ceremony  deemed  essential  in  that  age,  as  well 
as  in  the  preceding,  he  was  considered  only  as  king  of 
the  Romans,  or  emperor  elect  ^  and  no  example  occur« 
ring  in  history  of  any  person  being  chosen  successor  to 
a  king  of  the  Romans,  the  Germans,  always  tenacious  of 
th'^ir  forms,  obstinately  refused  to  confer  upon  Charles  a 
dignity  for  ovhich  their  constitution  knew  no  name. 

But  though  Maximilian  could  not  prevail  ^pon  the 
German  eleetors  to  choose  his  grandson  of  Spain  king 
of  the  Romans,  he  had  disposed  their  minds  in  favour 
of  that  prince  \  and  other  circumstances,  on  the  death 
of  the  emperor,  conspired  to  the  exaltation  of  Charles. 
The  imperial  crown  had  so  long  continued  in  the  Au- 
strian line,  that  it  began  to  be  considered  as  hereditary 
in  that  family,  and  Germany,  torn  by  religious  dis- 
putes, stood  in  need  of  a  powerful  emperor,  not  only  to 
preserve  its  own  internal  tranquillity,  but  also  to  protect 
it  against  the  victorious  arms  of  the  Turks,  who  under 
Selim  I.  threatened  tlie  liberties  of  Europe.  This  fierce 
and  rapid  conqueror  had  already  subdued  the  Mame- 
lukes, and  made  himself  master  of  Egypt  and  Syria. 
The  power  of  Charles  appeared  necessary  to  oppose 
that  of  Selim.  The  extensive  dominions  of  the  house 
of  Austria,  which  gave  him  an  interest  in  the  preserva- 
tion of  Germany  j  the  rich  sovereignty  of  the  Nether- 
lands and  Tranche  Compt^  •,  the  entire  possession  of  the 
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great  and  warlike  kingdom  of  Spain,  together  with  that  Spaia. 
of  Naples  and  Sicily,  all  united  to  held  him  .up  to  the 
first  dignity  among  Christian  princes  5  aod  the  new 
world  seemed  only  to  be  called  into  existence  that  its 
treasures  might  enable  him  to  defend  Cbristendon 
against  the  infidels.  Such  was  the  language  of  bis  par- 
tisans. 

Francis  I.  however,  no  sooner  received  intelligeoce  of  Fnii«ii 
the  death  of  Maximilian,  than  he  declared  himself  a  can-a^piret  i» 
didate  for  the  empire  j   and  with  no  less  confidence  of^^  ?"* 
success  than  Charles.     He  trusted  to  his  superior  years   ^^^* 
and  experience  j  his  great  reputation  in  arms  ^  and  it 
was  farther  urged  in  bis  favour,  that  the  impetuosity  of 
the  French  cavalry,  added  to  the  firmness  of  the  Ger- 
man infantry,  would  prove  irresistible,  and  not  only  be 
sufficient,  under  a  warlike  emperor,  to  set  limits  to  tbo 
ambition  of  Selim,  but  to  break  entirely  the  Ottoman 
power,  and  prevent  it  from  ever  becoming  dangerous 
again  to  Germany. 

Both  claims  were  plausible.  The  dominions  of  Fran- 
cis were  less  extensive,  but  more  united  than  those  of 
Charles.  His  subjects  were  numerous,  active,  brave, 
lovers  of  glorj,  and  lovers  of  their  king.  These  were 
strong  arguments  in  favour  of  his  power,  so  necessary  at 
this  juncture :  but  he  had  no  natural  interest  in  the  Ger- 
manic body  ;  and  the  electors,  hearing  so  much  of  mili- 
tary force  on  each  side,  became  more  alarmed  for  theii 
own  privileges  than  the  common  safety.  They  deter* 
mined  to  reject  both  candidates,  and  offered  the  impe- 
rial crown  to  Frederic,  surnamed  the  JFise^'  duke  of 
Saxony.  But  he,  undazzled  by  the  splendour  of  an 
object  courted  with  so  much  eagerness,  by  two  mighty 
monarchs,  rejected  it  with  a  magnanimity  no  less  singu- 
lar than  great. 

''  In  times  of  tranquillity  (said  Frederic),' we  wish  forSpccciir 
an  emperor  who  has  no  power  to  invade  our  liberties ;  Fredcrii 
times  of  danger  demand  one  who  is  able  to  secure  our^"^'*'! 
safety.     The  Turkish  armies,  led  by  a  warlike  and  vic-^JJ^^rf 
torious  monarch,  are  now  assembling  :  they  are  ready  chaxlfi> 
to  pour  in  upon  Germany  with  a  violence  unknown  in 
former  ages.  New  conjunctures  call  for  new  expedients. 
The  imperial  sceptre  must  be  committed   to  some  hand 
more  powerful  than  mine  or  that  of  any  other  German 
prince.     We  possess  neither  dominions,  nor  revenues, 
nor  authority,  which  enable  us  to  encounter  such  a  for- 
midable enemy.     Recourse  must  be  had,  in  this  exigen- 
cy, to  one  of  the  rival  monarchs.     Each  of  them  can 
bring  into  the  field  forces  sufficient  for  our  defence.    But 
as  the  king  of  Spain  is  of  German  extraction,  as  he  is  a 
member  and  prince  of  the  empire  by  the  territories  which 
descend  to  him  from  his  grandfather,  and  as  his  domi- 
nions stretch  along  that  frontier  which  lies  most  exposed 
to  the  enemy,  his  claim,  in  my  opinion,  is  preferable  to 
that  of  a  stranger  to  our  language,  to  our  blood,  and  to 
our  country.'*     Charles  was  elected  inconsequence  ofHe'ndKV 
this  speech  in  the  year  1520.  cdncti» 

The  two  candidates  had  hitherto  conducted  their  ri-^^'^ 
valship  with  emulation,  but  without  enmity.     They  had***"**^ 
even  mingled  in  their  competition  many  expressions  of       '^ 
friendship  and  regard.     Francis  in  particular  declared 
with  his  usual  vivacity,  that  his  brother  Charles  and  he 
were  fairly  and  openly  suitors  to  the  same  mistress : 
'*  The  most  assiduous  and  fortunate  (added  he)  will  win 
her}  and  the  other  must  rest  contented.*'  But  the  pr^ 
ference  was  no  sooner  given  to  his  rival,  than  Francis 

discovered 


>3 


P4 
nrotoai 


mncts. 


.95 


SPA 

JlSscoverfed  all  the  passions  fiataral  to  disappointed  ambi- 
tion. He  could  not  suppress  his  ehagrln  and  indigna- 
tion at  being  baulked  -in  his  favourite  pursuit,  and  re- 
jected, in  the  faee  of  all  Europe,  for  a  youth  yet  un- 
known to  fame.  The  spirit  of  Charles  resented  such 
itredtaket  contempt ',  and  from  this  jealousy,  as  much  as  from  op- 
ace  be-  position  of  interests,  arose  that  emulation  between  those 
reen  two  great  monarchs  which  invoWed  them,  in  almost 
^j^J^***^  perpetual  hostilities,  and  kept  their  whole  age  in  con- 
stant agitation. 

Charles  and  Francis  had  many  interfering  claims  in 

Italy ;  and  the  latter  thought  himself  hound  in  honour 

to  restore  the  king  of  Navarre  to  his  dominions,  unjustly 

seized  by  the  crown  of  Spain.     They  immediately  be^* 

oth  court  gan  to  negoctate  j  and  as  Henry  VI J  I.  of  England  was 

I  WHen  ^^*  *^'^^  prince  of  the  age  in  power  and  in  dignity,  his 

r  VIII.  of  friendship  was  eagerly  courted  by  each  of  the  rivals. 

■glaod.     He  was  the  natural  guardian  of  the  liberties  of  Europe. 

Sensible  of  the  consequence  which  his  situation  gave 

him,  and  proud  of  his  pre-eminence,  Henry  knew  it  to 

be  his  interest  to  keep  the  balance  even   between  the 

contending  powers,  and  to  restrain  both,  by  not  joining 

entirely  with  either  :  but  he  was  seldom  able  to  reduce 

his  ideas  to  practice.     Vanity  and  resentment  were  the 

great  springs  of  all  his  undertakings ;  and  his  neighbours 

by  touching  these,  found  an  easj  way  to  draw  him  into 

their  measures,  and  force  him  upon  many  rash  and  in- 

oonsiderate  enterprises. 

All  the  impolitic  steps  in  Henry's  government  must 
not,  howex'er,  be  imputed  to  himself;  many  of  them 
were  occasioned  by  the  ambition  and  avarice  of  his 
prime  minister  and  favourite  Cardinal  Wolsey.     This 
man,  who,  by  his  talents  and  accomplishments,  had  risen 
from  one  of  the  lowest  conditions  in  life  to  the  highest 
employments  both  in  church  and  state,  enjoyed  a  greater 
degree  of  power  and  dignity  than  any  English  subject 
ever  possessed,  and  governed  the  haughty,  presumptu- 
ous, and  untractable  spirit  of  Henry,  with  absolute  au- 
thority.    Francis  was  equally  well  acquainted  with  the 
character  of  Henry  and  of  his  minister.     He  had  sue* 
cessfuliy  flattered  Wolsey's  pride,  by  honouring  him  with 
particular  marks  of  his  confidence,  and  bestowing  upon 
him  the  appellations  of  Father^  TuioPy  RUtY  Governor ; 
and  he  had   obtained  the  restitution  of  Tournay,  by 
adding  a  pension  to  those  respectful  titles.     He  now 
solicited  an  interview  with  the  king  of  England  near 
Calais;  in  hopes  of  being  able,  by  familiar  conversation, 
'ted^    to  attach  him  to  his  friendship  and  interest,  while   he 
ccB     '   gi*Atifi^  the  cardinaPs  vanity,  by  affording  him  an  op- 
ancii  and  portunity  of  displaying  his  magnificence  in  the  presence 
Bury.        of  two  courts,  and  of  discovering  to  the  two  nations  his 
influence   over   their  monarchs.      Charles  dreaded  the 
effects  of  this  projected  interview  between  two  gallant 
princes,  whese  hearts  were  no  less  susceptible  of  friend- 
ship than  their  manners  were  of  inspiring  it.  ■  Finding 
it  impossible,  however,  to  prevent  a  visit,  in  which  the 
vanity  of  all  parties  was  so  much  concerned,  he  endea- 
voured to  defeat  its  purpose,  and  to  pre-occupy  the  fa- 
vour of  the  English  monarch,   and  of  his  minister;  by 
py        an  act  of  complaisance  still   mote  flattering  and  more 
arlM  Ti-  uncommon.     Relying  wholly  upon  Henry's  generosity 
F^^i^A  ^^^  '"**  safety,  he  landed  at  Dover,  in  his  way  from 
Eng  sn    SpjjJQ  ^Q  j|,g  Lq^  Countries.     The  king  of  England, 

-  who  was  on  his  way  to  France,  charmed  with  such  an 
instance  of  confideuce,  hastened  to  receive  his  royal 
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guest  'y  and  Charles,  during  his  short  stay,  had  the  ad- 
dress not  only  to  give  Henry  favourable  impressions  of ' 
his  character  and  intentions,  but  to  detach  Wolsey  en* 
tirely  from  the  interest  of  Francis.  The  tiara  had  hU 
tracted  the  eye  of  that  ambitious  prelate ;  and  as  the 
emperor  knew  that  the  papacy  was  the  sole  point  of 
elevation,  beyond  his  present  greatness,  at  which  he 
could  aspire,  he  made  him  an  offer  of  his  interest  on 
the  first  vacancy. 

The  day  of  Charles's  departure,  Henry  went  over  to  Hcnryvifiii 
Calais  with  his  whole  court,  in  order  to  meet  Francis,  c^*"^"  '* 
Their  interview  was  in  an  open  plain  between  Guisnes 
and  Ardres  *,  where  the  two  kings  and  their  attendants 
displayed  their  magnificence  with  such  emulation  and 
profuse  expence^  as  procured  it  the  name  of  the  FiM  of 
the  Cloth  of  Gold.  Here  Henry  erected  a  spacious 
house  of  wood  and  canvas,  framed  in  London,  on 
which,  under  the  figure  of  an  English  archer,  was  the 
following  motto,  "He  prevails  whom  I  favour  *,'*  al- 
luding to  his  own  political  situation,  as  holding  in  his 
hands  the  balance  of  power  among  the  potentates  of 
Europe.  Feats  of  chivalry,  however,  parties  of  gaU 
Jantry,  and  such  exercises  as  were  in  that  age  reckoned 
manly  or  elegant,  rather  than  serious  business,  occupied 
the  two  courts  during  the  time  that  they  continued  to- 
gether, which  was  1 8  days. 

After  taking  leave  of  this  scene  of  dissipation,  the 
king  of  England  paid  a  visit  to  the  emperor  and  Margaret 
of  Savoy  at  Gravelines,  and  engaged  them  to  go  along 
with  him  to  Calais  *,  where  the  artful  and  politic  Charles 
completed  the  impression  which  he  had  begun  to  make 
on  Henry  and  his  favourite,  and  effaced  all  the  friend- 
ship to  which  the  frank  and  generous  nature  of  Francis 
had  given  birth  He  renewed  his  assurances  of  assisting 
Wolsey  in  obtaining  the  papacy  j  and  he  put  him  in 
present  possession  of  the  revenues  belonging  to  the  sees 
of  Badajoz  and  Palencia  in  Spain.  He  flattered 
Henry's  pride,  by  convincing  him  of  his  own  importance, 
and  of  the  justness  of  the  motto  which  he  had  chosen  ^ 
offering  to  submit  tt)  his  sole  arbitration  any  diQVrence 
that  might  arise  between  him  and  Francis. 

This  important  point  being  secured,  Charles  repaired  Charles  in. 
to  Aix-la-Chapelle,  where   he  was   solemnly   invested  jested  with 
with  the  crown  and  sceptre  of  Charlemagne,  in  presence  .®  «n»pe-  - 
of  a  more  splendid  and  numerous  assembly  than  had^^^  ^.^T^ 
appeared  on  any  former  inauguration.     About  the  same  Cbapelle. 
time  Solyman  the  Magnificent,  one  of  the  most  accom* 
plished,    enterprising,    and  victorious  of  the  Turkish 
princes,  and  a  constant  and  formidable  rival   to  the 
emperor,  ascended  the  Ottoman  throne. 

The  first  act  of  Charleses  administration  was  to  ap- 
point a  diet  of  the  empire,  to  be  held  at  Worms,  in  or- 
der to  concert  with  the  princes  proper  measures  for  j 
checking  the  progress  of  *'  those  new  and  dangerous 
opinions  which  threatened  to  disturb  the  peace  of  Ger- 
many, and  to  overturn  the  religion  of  their  ancestors.^^ 
The  opinions  propagated  by  Luther  and  bis  followers 
were  here  meant.  But  all  his  efforts  for  that  purpose 
were  insufficient,  as  is  related  under  the  articles  Luther 
and  Reformation. 

In  1521,  the  Spaniards,  dissatisfied  with  the  depar- .'^y,^,.  j,^ 
ture  of  their  sovereign,  whose  election  to  the  empire twcen 
they  foresaw  would  interfei'e  with  the  administration  of Francit  and 
his  own  kingdom,  and  incensed  at  the  avarice  of  tlie  J'"*'^^'' 
Flemings,  to  whoni  the  direction  of  public  affairs  hadi  °'  '^^^* 
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bfen  eomnutted  since  the  death  of  Cardinal  Xinienea, 
several  grandets,  in  order  to  shake  off  ibis:  o^ressiony 
entered  into  an  aHsociutlon,  to  which  they  gave  the  name 
of  the  Sanrta  Jnncta;  and  the  sword  was  appealed  to 
aij  the  m<?ans  of  redress.  This  seemed  to  Francis  a  fin- 
vourablf^  juncture  for  rein9ta;tlng*  the  family  of  John 
d'Aibert  in  the  kingdom  of  Navarro.  Charles  was  at 
a  di.^itance  from  rhat  part  of  his  dominions,  and  the 
troops  usually  stationed  there  bad  been  called  away  to 
quell  the  commotions  in  Spain.  A  French  ormyr  imder 
Andrew  da  Fnix,  ^^peedily  conquered  Navarre  ^  but  that 
young  Hiid  inexperienced  nobleman,  pushed  on  by  mili- 
tary ardour,  ventured  to  enter  Castile.  The  Spamards, 
though  divided  among  themselves,  united  against  a  Fo- 
reign enemy,  routed  his  forces,  took  hini  prisoner,  and 
recovered  Navarre  in  a  shorter  time  tbatt  he  had  spent 
in  Hubdiung  it. 

Hostilities  tbns  begun  in  one  quarter,  between  the  ri- 
val monarch^,  soon  spread  to  another.  The  kmg  of 
France  encouraged  the  duke  of  Bouillon  to  make  war 
against  the  emperor,  and  to  invade  Luxembourg.  Charles, 
after  humbling  the  duke,  attempted  to  enter  France  \ 
but  was  repelled  and  worsted  before  Mezieres  by  the  fa- 
mous Chevalier  Bayard,  distinguished  among  his  cotem- 
poraries  by  the  appellation  of  The  Kmght  without  fear 
and  withmtt  reproach;  and  who  united  the  talents  of  a 
great  general  to  the  punctilious  honour  and  romantic 
gallantry  of  tbe  heroes  of  chivulry.  Francis  broke  into 
the  Low  Countries,  where,  by  an  excess  of  caution,  an 
error  not  natural  to  him,  he  lost  an  opportunity  ol  cut- 
ting olT  tbe  whole  imperial  army  ^  and,  what  was  of  still 
more  consequence,  he  disgusted  the  constable  Bourbon, 
hy  giving  tbe  command  pi'  tlie  van  to  tbe  dake  of  Alcn- 
9on. 

During  these  operations  tn  the  field,  an  Hnmiceessful 
congress  was  held  at  Calais,  under  the  mediation  of 
Henry  VIH.  It  served  only  to  exasperate  the  parties, 
which  it  was  intended  to  reconcile.  A  league  was 
soon  after  coiiclu«led,  by  the  intrigues  of  Wolsey,  be- 
tween tbe  Pope,  Henry,  and  Charles,  against  France. 
Leo  had  already  entered  into  a  separate  league  with  tbe 
emperor,  and  ibe  French  were  fast  losing  ground  in 
Italy. 

The  insolence  and  exactions  of  Mtireshal  de  Lautrec, 
governor  of  Milan,  had  totally  alienated  the  affections 
of  the  Milanese  from  France.  They  resolved  to  expel 
the  troopH  of  that  nation,  and  put  themselves  under  the 
government  of  Francis  Sforza,  brother  to  Maximilian 
their  late  duke.  In  this  resolution  they  were  eneonra^ 
ged  by  the  pope^  wh4»  excommunicated  Laotrec,  and 

RttDid^on-  ^^^  '"^**  ^^^  J^^  *  considerable  body  of  Swiss.  The 
nuc'su  of  p^pal  army,  commanded  by  Prosper  Colonna^  an  expe« 
Charles.  rienced  general,  wa^  joined  by  supplies  from  Germany 
and  Naples  ;  while  Laotrec,  neglected  by  his  court,  and 
deserted  by  the  Swiss  in  its  pay,  was  unable  to  make 
head  against  the  enemy.  Tbe  city  of  Milan  was  be- 
trayed by  tbe  inhabitants  to  the  confederates ;  Parma 
ami  Placentia  were  united  to  the  ecclesiastical  state  \ 
and  of  tlieir  conquests  in  Lombardy,  only  the  town  of 
Cremona,  the  castle  of  Milan,  and  a  few  inconsiderable 
forts,  remained  in  the  hands  of  the  French. 

Leo  X.  received  the  accounts  of  this  rapid  success 
with  suck  transports  of  jey,  as  are'^said  to  have  brought 
on  a  fever,  which  oeca^ioned  his  death,  The  spirin  of 
tltt  confederacy  wns  broken,  and  its  operation  suspend- 
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ed  by  this  accident.  The  Swiss  were  recalled  \  sette 
other  mercenaries  diahanded  fior  ivant  of  pay  j  aad  only 
the  Spaniards,  and  a  few  Germans  in  the  emperor V  ser- 
vice, remained  to  defend  the  duchy  of  Milan.  Bat 
Lautree,  who  with  the  remnant  of  his  army  bad  taken 
shelter  in  tlie  Venetian  territories,  dead tuie  both  of  mea 
and  money,  %vas  unable  to  improve  this  iavourahAe  op- 
pertunity  as  lie  wished.  All  his  effbrbt  were  retideted 
ineA'ectaal  by  the  vigilance  aad  ability  of  Calonna  aad 
his  associates. 

Meantime  mnch  discord  prevailed  tn  tbe  conclave. 
WolHcy^a  naaie,  notwithslandiag  ali  die  emperor's  raag- 
hificent  promises,  was  searcely  mentioned  there.  Julio 
de  Medici,  Leo's  nephew,  thooghl  himself  anre  of  the 
election;  when,  by  an  unexpected  torn  of  fortune. 
Cardinal  Adrita  of  Utrecht,  Charles's  preceptor,  wbo 
at  tlmt  time  governed  Spain  in  the  eraperor's  namoy 
was  ooanimously  raised  to  the  papacy,  to  the  aatoniab- 
ment  of  all  Europe  and  the  great  itisgust  of  tbe  Ita« 
lians, 

Francis,  roused  by  tiie  rising  consequence  of  bis  rival, 
resolved  to  exert  himself  with  fi-esh  vigoar,  in  order  to^*^^ 
wrest  from  him  his  late  conquests  in  Lonbardy.  Lao- 
trec received  a  supply  of  money,  and  a  reinforcement  of 
JO,ooo  Swiss.  \Vitlithi8  reinforcement  he  was  enabled 
once  more  to  aet  offensively,  and  even  to  advance  within 
a  few  miles  of  tlie  city  of  Milan ;  when  money  again 
failing  him,  and  the  Swiss  growing  mutinous,  he  was 
obliged  to  attack  the  impermlists  in  tlieir  camp  at  Bi- 
cocca,  where  he  was  repulsed  with  great  slaughter,  hav- 
ing lost  Imo  bravetft  officer*  and  best  troops*  Sucb  ef 
the  Swiss  as  survived  set  out  imawdiatelyfer  their  own 
conntry  \  aod  Lautrec,  despairing  of  being  able  to  keep 
the  field,  retired  into  France.  Genoa,  which  still  le* 
mained  subject  to  Fraacis,^  and  made  it  easy  to  ezecnte 
any  schemi*  for  the  recovery  of  Milan,  was  soon  after 
taken  by  Colonaa :  the  authority  of  the  emperor  and 
hfs  faction  was  every wliere  established  in  Italy.  Tbe 
citadel  of  Ci^mona  was  the  sole  fortress  wbicb  rennmed 
in  the  hands  of  the  French. 

The  aiHiotion  of  Francis  for  soch  a  soccession  of  mis* 
fortunes  was  augmented  by  the  vnexpected  arrival  of  aa 
English  herftld,  who  ia  the  name  of  his  sovereigm  de- 
chired  war  against  France,  l^ie  coorage  of  this  excel- 
lent prince,  however,  did  not  forsake  htm  \  though  his 
treasury  was  exhausted  by  expensive  pleasures,  no  less 
than  by  hostile  enterprises,  he  assembled  a  considerable 
army,  and  put  his  kingdom  in  a  posture  of  defence  for 
resisting  this  new  enemy,  withont  abandoning  any  of 
the  schemes  which  he  was  forming  against  the  empe- 
ror* He  was  surprised,  bat  not  alarmed,  at  such  a  de- 
nunciation. 

Meanwhile  Cliarles,  willing  to  draw  as  mnch  advan-^^^Ji^ii. 
tage  as  possible  from  so  powerful  an  ally,  paid  a  second  du  EH' 
visit   to   the  court   of  England  in  his  way  to  Spain,  1*"^  *.*' 
where  his  presence  was  iMcome  necessary.    His  soccess*^'^ 
exceeded  bis  most  sanguine  expectations.    He  not  only 
gained  the  entire  friendship  of  Henry,  who  publicly  ra- 
tified the  treaty  of  Bruges  \  hot  disarmed  tbe  resentment 
of  Wolsey,  by  assuring  him  of  the  papacy  on  Adrian's 
death  ;  an  event  seemingly  not  distant,  by  reason  of  bis 
age  and  infirmities.     In  consequence  of  thew  negocia- 
tions  an  English  army  invaded  France,  under  the  com- 
mand of  the  earl  of  Suri-ey  y  who,  at  tbe   end  of  the 
campaign,  was  obliged  to  retire,  with  his  forces  greatly 
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rtdaeeJ,  wltbotft  being  able  to  nwke  htinsrlf  master  af 
one  plftce  witbin  the  French  frontier.  CdnHett  was  more 
fortunate  in  Spain  :  he  soon  ^oelled  the  tumults  which 
liail  there  arisen  in  bis  absence r 

While  the  Christian  princes  were  thus  wasting  each 
other^s  strength,  Soiyman  the  Magmitcent  entered  Hun- 
gnry,  and  made  himself  master  of  Belgrade,  reckoned 
the  diief  barrier  of  that  kingdom  against  the  Turkish 
power.  Eocmtraged  by  this  success,  be  turned  hi€ 
▼ietorioHS  arms  against  the  isbtnd  of  Riiodes,  at  that 
time  the  se»t  of  the  knigbts  of  St  John  of  Jerusalem  ; 
and  though  every  prince  in  tliat  age  acknowledged 
ode*  ta-  Rhodes  to  be  the  grea(t  buhvark  of  Clirtstendom  in  the 
n.n^  ^^'  •"^^  **  violent  was  their  animosity  against  each  other, 
that  they  so0er«d  Soiyman  tvitliont  disturbance  to  cany 
on  his  operations  against  that  city  and  island.  Lisle 
Adam,  the  grand  master,  made  a  gallant  defence  ;  but, 
after  incredible  efforts  of  courage,  patience,  and  military 
obndo^,  daring  a  siege  of  six  months,  he  was  obliged  to 
{Mrrender  the  place,  bav#ng  obtained  an  honourable  ca- 
pitulatton  from  the  sultan,  who  »<lmired  and  respected 
his  heroic  qualities  (see  Rhodes  and  Malta).  Charles 
and  Francis  were  equally  ashamed  of  having  occi- 
flioned  such  a  loss  to  Christendom  by  their  contests ;  and 
the  emperor,  by  way  of  reparation,  granted  to  ttm 
knights  of  St  John  the  smalt  is^-land  oJF  MaFta,  where 
they  fixed  their  residence,  and  eootinned  long  to  retain 
their  ancient  spirit,  though  much  diminished  in  power 
and  splendonr. 

Adrian  VI.  though  the  creature  of  the  enrperor,  and 
devoted  to  his  interest,  endeavoured  to  assume  the  im- 
partiality which  became  the  common  fiither  of  Christen- 
dom, and  lahoared  to  reconcile  the  contending  princes, 
that  they  ravght  unite  in  a  league  against  Soiyman, 
whose  conquest  of  Rhodes  rendered  him  more  formida- 
ble than  ever  to  Europe.  The  Italian  states  were  no 
kss  desirous  ol'  pence  than  Ihe  pope  :  and  90  much  re- 
gard was  paid  by  the  hostile  powers  to  the  exhortations 
of  his  holiness^  and  to  n  bnll  wbich  lie  issned,  requinng 
all  Cliristion  princes  to  consent  to  a  truce  for  three 
years,  that  the  imperial,  the  French,  and  the  English 
ambassadors  at  Rome,  were  empowered  to  treat  of  that 
matter ;  but  while  they  wasted  their  time  in  fruitless 
negoeiatioas,  their  masters  were  continning  their  prepa- 
rations for  war^  and  other  negociations  soon  took  place. 
The  confederacy  against  France  became  more  formida- 
ble than  ever. 
powerful  The  Venetians',  who  had  hitherto  adhered  to  the 
^*^'J^'^**^y  French  interest,  formed  engagements  with  the  emperor 
for  sccurint;  Francis  Sferza  in  the  possession  of  the 
duchy  of  Milan)  and  the  pope,  from  a  persuasion  that 
the  ambition  of  the  French  monarch  was  tire  only  ob- 
stacle to  peace,  acceded  to  the  same  alliance.  The 
Florentines,  the  dukes  of  Ferrara  and  Mantua,  and  alF 
the  Italian  powers,  followed  this  example.  Fra:ncis  was 
left  without  a  single  ally,  to  resist  the  efforts  of  a  mul- 
titude of  enemies,  whose  armies  t  very  where  threatened, 
and  whose  territories  encompassed  bis  dominions.  The 
emperor  in  person  menaced  France  with  an  invasion  on 
the  side  of  Guienne  j  the  forces  of  Enghind  and  the  Ne- 
tlrerlands  hovered  over  Pfcardy,  and  a  numerous  body 
of  Germans  was  preparing  to  ravage  Burgundy. 

The  dread  of  so  many  and  such  powerful  advversaries, 
ft  was  tlKHight,  would  have  obliged  Francis  to  keep 
wllolly  oa  the  defensive,  or  at  least  have  prevented  bim 
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from  entertaining  ai^  thoaghts  of  marchmg  into  Italy. 
Bnt  before  bis  enemies    were  able   to  strike  a  blow, 
Francis  had  assembled  a  great  array,  with  whidi  lie  ho- 
ped to  disconcert  all  the  emperor^s  sehenres,  by  march- 
ing it  in  person  into  Italy :  and  this  bold  measure,  the  *'«"«« 
more  formidable  because  miexpected,  could  scarcely  have  JJ^r^s  J*„iv" 
foiled  of  the  fic  »ired  effect,  had  it  been  inHnediately  car-  but  is  obU-*^ 
ried  into  execution.     Bnt  the  discovery  of  a  domestic  ged  to  rc- 
conspiracy,    which  threatened   the  destructioti    of  his  t«rn  bv  a 
kingdom,  obliged  Francia  to  stop  short  at  Lyons. 

Charles  duke  of  Bourbon,  lord  high  constable  of 
France,  was  a  prince  of  the  most  shining  merit :  his 
great  talents  equally  fitted  him  for  the  council  or  the 
field,  while  his  eminent  services  to  tlie  crown  entitled 
him  to  its  first  favour.  But  anbappily  Louisa  docbes» 
of  Angouleme,  the  king^s  mother,  had  contnicted  s 
violent  aversion  against  the  house  of  Bonrbon,  and  had 
taught  her  son,  over  whom  she  had  acquired  an  absoHite 
ascendant,  to  view  ali  the  constable's  actions  with  a  jea- 
lous eye.  After  repeated  affronts  he  retired  from  court, 
and  began  to  listen  to  the  advances  of  the  emperorV 
ministers.  Meantime  the  duchess  of  Bom^on  died ;  and 
as  the  constable  was  no  less  amiable  than  accomplished, 
the  duchess  of  Angouleme,  fltiF!  susceptrbleof  the  tender 
passions,  fomed  the  schente  of  marrying  bim.  But 
Bourbon,  who  ntight  have  expected  every  thing  to 
whk^  an  ambitions  mind  can  aspire,  from  the  doating 
fondness  of  a  woman  rAw  governed  her  son  and  the 
kingdom,  ineapaMe  of  imitating  Louisa  in  her  sudden 
transition  from  hate  to  love,  or  of  meanly  counterfeTt* 
ing  a  passion  for  one  who  had  so  long  pursued  him  with 
unprovoked  maKce,  rejected  the  match  with  disdain,  and 
turned  the  proposal  into  ridfcnle.  At  once  despised  and 
insulted  by  the  man  whom  )ove  only  conld  bave  made 
her  cease  to  pt^rsecmte,  Lonisa  was  filled  with  all  tbn 
rage  of  disappointed  wontan;  she  resolved  to  ruin,  since 
she  could  not  marry  Bourbon.  For  this  purpose  she 
commenced  an  iniquitous  suit  against  him  ;  and  by  the 
dncanery  of  Chancellor  dn  Prat,  the  constable  was  strips 
ped  of  his  whole  family  estate.  Driven  to  despair  by 
so  many  injuries,  be  entered  into  a  secret  correspond- 
ence with  the  emperor  and  tbe  king  of  England  *,  and 
he  proposed,  as  soon  as  Francis  should  have  crossed  the 
Alps,  to  raise  an  inMirrection  among  his  numerous  vas" 
nils,  and  introduce  foreign  enemies  into  the  heart  of 
France. 

«  Happily  Francis  got  intimation  of  this  conspiracy 
before  he  lef^  the  kingdom  ;  but  not  being  sufficiently 
convinced  of  the  constable's  guilt,  he  suffered  so  danger- 
ous a  foe  to  escape;  and  Bourrbon  entering  into  the  em- 
peror's service,  employed  nW  the  force  of  his  enterpri- 
sing genius,  and  his  great  talents  for  war,  to  the  preju- 
dice of  his  prince  and  his  native  country. 

In  consequence  of  the  discovery  erf  this  plot,  and  the 
escape  of  the  powerful  conspirator,  Francis  relinquished 
his  intention  of  leading  his  army  in  person  into  Italy. 
He  was  ignorant  how  far  the  infection  had  spread  among 
his  subjects,  and  afraid  that  his  absence  might  encourage 
them  to  make  some  desperate  attempt  in  favourof  a  man        jq^ 
so  much   beloved.     He  did  not,  however,  abandon  his  A  French 
design  on  the  Milanese,  btrt  sent  forward  an  army  of  «™y  cnicr» 
30,000  men,  under  the  command  of  Admiral  Bonnivet.       •• 
Colonna,  who  was  errtrnsted  with  the  defence  of  that 
dnchy,  was  in  no  condieiem  to  resist  such  a  force ;  and 
tbe  city  of  Milan,  on  which  the  whole  territory  de- 
pends, 
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p«nd8,  mudt  have  fallen  into  ibe  bandi  6f  the  French, 
had  not  Bonnlvet,  who  possewed  none  of  the  talents  of 
a  genera],  wasted  his  time  ia  frivolous  enterprises,  till 
the  inhabitants  recovered  from  their  consternation.  The 
imperial  army  was  reinforced.  Colonna  died ;  and 
Lannoy,  viceroy  of  Naples,  succeeded  him  in  the  com- 
mand :  bat  the  chief  direction  of  military  operations 
was  committed  to  Bourbon  and  the  marquis  de  Pescara,. 
the  greatest  generals  of  their  age.  Bonnlvet,  destitute 
of  troops  to  oppose  this  new  army,  and  still  more  of  the 
talents  which  could  render  him  a  match  for  its  leaders, 
after  various  movements  and  encounters,  was  reduce'd 
to  the  necessity  of  attempting  a  retreat  into  France. 
Defeated  at  He  was  followed  by  the  imperial  generals,  and  routed 
isiagratta.  ^^^  Biagrassa,  where  the  famous  Chevalier  Bayard  was 
killed. 

The  emperor  and  his  allies  were  less  successful  ill 
their  attempts  upon  France.  They  were  baiRed  in 
every  quarter  :  and  Francis,  though  stripped  of  his 
Italian  dominions,  might  still  have  enjoyed  in  safety 
the  glory  of  having  defended  his  native  kingdom  against 
one  half  of  Europe,  and  have  bid  defiance  to  all  his  ene- 
mies *y  but  understanding  that  the  king  of  England,  dis« 
loo  couraged  by  his  former  fruitless  enterprises,  and  disgust- 
Francii  de-  cd  with  the  emperor,  was  making  no  preparations  for 
terminet  any  attempt  on  Ficardy,  liis  ancient  ardour  seized  him 
for  the  conquest  of  Milan,,  and  he  determined,  notwith- 
standing the  advanced  season,  to  march  into  Italy. 

The  French  army  no  sooner  appeared  in  Piedmont, 
than  the  whole  Milanese  was  thrown  into  consternation. 
The  capital  opened  ks  gates.     The  forces  of  the  empe- 
ror and  Sforza  retired  to  Lodi :  and  had  Francis  been 
so  fortunate  as  to  pursue  them,  they  mustJiave  abandon- 
ed that  post,  and  been  totally  dispersed  ;  but  his  evil 
genius  led  him  to  besiege  Pavia,  a  town  of  consider- 
It  defeated  able   strength,  well   garrisoned,   and  defended  by  An- 
and  taken    tonio  de  Leyva,  one  of  the  bravest  officers  in  the  Spa- 
prisoner  at  Qjgii  service  j  before  which  place  he  was  defeated  and 
An**i<;24   taken  prisoner  on  the  tweuty-fourth  day  of  February 
1524. 

Tbe  captivity  of  Francis  filled  all  Europe  with  alarm. 
Almost  the  whole  French  army  was  cut  off  j  Milan  was 
immediately  abandoned  *,  and  in   a  few  weeks  not  a 
Frenchman  was  left  in  Italy.     The  power  of  tbe  em* 
peror,  and  still  more  his  ambition,  became  an  object  of 
universal  terror;  and  resolutions  were  everywhere  taken 
to  set   bounds  to  it.     Meanwhile  Francis^  deeply  im- 
pressed with  a  sense  of  his  misfortune,  wrote  to  his  mo- 
ther Louisa,  whom  he  had  left  regent  of  the  kingdom,, 
the  following  short  but  expressive  letter :  "  All,  Madam, 
UTOocriti-  '^  ^®^^  but  honour."     The  same  courier  that  carried  this 
cal  conduct  letter,  carried  also  dispatches  to  Cbarles  ;  who  received 
of  Cbarles.  the  news  of  the  signal  and  unexpected  success  which  bad 
crowned  his  arms  with  the  niost  hypocritical  moderation. 
He  would  not  suffer  any  public  rejoicings  to  be  made  on 
account  of  it }  and  said,  he  only  valued  it,  as  it  would 
prove  the  occasion  of  restoring  peace  to  Christendom. 
Louisa,  however,  did  not  trust  to  those  appearances  *,  if 
she  could  not  preserve  what  was  yet  left,  she  determined 
at  least  that  nothing  should  be  lost  through  her  negli- 
gence or  weakness.     Instead   of  giving  herself  up  to 
such  lamentations  as  were  natural  to  a  woman  so  re- 
markable for  maternal  tenderness,  she  discovered  all 
the  foresight,  and  exerted  all  the  activity,  of  a  consum- 
mate politician.     She  took  every  possible  measure  for 
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putting  the  kingdom  in  a-  posttire  of  defence,*  wLlle  stiF     Spajii 
employed   all  her  address  to  appease  tbe  resentment  ^  ■    v  - 
and  to  gain  the  friendship  of  England ;  and  a  ray  of 
comfort  from  that  quarter  soou  broke  in  upon  the  French 
affairs. 

Though  Henry  VIIL  bad  not  entered  into  the  war 
against  France  from  any  concerted  political  views,  he 
bad  always  retained  some  imperfect  idea  of  that  balance 
of  power  which  it  %va8  necessary  to  maintain  between 
Charles  and  Francis;  and  the  preservation  of  which  he 
boasted  to  be  his  peculiar  office.     By  his  alliance  with 
the  emperor,  he  hoped  to  reeover  some  part  of  thoan 
territories  on  tbe  continent  which  had  belonged  to  his 
ancestors  j  and  therefore  willingly  contributed  to  give 
him  tbe  ascendency  above  his  rival ;  but  having  never 
dreamt  of  any  event  so  decisive  and  fatal  as  the  victory 
at  Pavia,  which  seemed  not  only  to  have  broken,  but  tn 
have  annihilated  the  power  of  Irancis,  he  now  becanoe 
sensible  of  his  own  danger,  as  well  as  that  of  all  Europe, 
from  the  loss  of  a  proper  counterpoise  to  the  power  of     m 
Charles.    Instead  of  taking  advantage  of  the  distressed  f^nana. 
condition  of  France,  Henry  therefore   determined   to'j^*'^ 
assist  her  in  her  present  calamities.    Some  disgusts  also^^''' 
had  taken  place  between  him  and  Charles,  and  still  moiB 
between  Charles  and  ^Vol8ey.     Tbe  elevation  of  the 
cardinal  of  Medici  to  St  Peter's  chair,  on  the  death  of 
Adriaui  under  the  name  iif  Clement  VII.  had  made  tbfr 
£nglish  minister  sensible  of  the  insincerity  of  the  empe- 
ror's promises,  while  it  extinguished  all  his  hopes  of  the 
papacy  ;   and  he  resolved  on  fev^age.     Charles,   too, 
had  so  ill  supported  the  appearance  of  moderation  which 
he  assumed,  when  first  informed  of  his  good  fortune, 
that  he  had  already  changed  his  usual  style  to  Henry  > 
and  instead  of  writing  to  him  with  his  own  hand,  and 
subscribing  himself  '*  your  affectionate  son  and  cousin,*^ 
he  dictated  hii  letters  to  a  secretary,  and  simple  sub- 
scribed himself  '^  Charles.''     Influenced  by  all  these 
motives,  together  with  the  glory  of  raising  a  fallen  ene- 
my, Henry  listened  to  the  flattering  submissions  of  Loui- 
sa ;  entered  into  a  defensive  alliance  with  her  as  regent 
of  France,  and  engaged  to  use  his  best  offices  in  order 
to  procure  the  deliverance  of  her  son  from  a  state  of 
captivity.  i,j 

Meanwhile  Francis  was  rigorously  confined  ;  and  se-Fmciiie' 
vere  conditions  being  proposed  to  him  as  the  price  of^^!^*"^ 
his  liberty,  he  drew  his  dagger,  and,  pointing  it  at  his  ^^ 
breast,  cried,  "  'Twere  better  that  a  king  should  die 
thus  !"    His   hand  was  withheld :  and  flattering  him- 
self, when  he  grew  cool,  that  such  propositions  could 
not  come    directly  from   Charles,  be  jdesired  that  he 
might  be  removed  to  Spain,  where  the  emperor  then 
resided.     His  request  was  complied  with  ;   but  he  lan- 
guished long  before  he  obtained  a  sight  of  his  conquer- 
or.   At  last  he  was  favoured  with  a  visit  ^  and  the  em- 
peror dreading  a  general  combination  again.^t  him,  or 
that  Francis,  as  he  threatened,  might,  in  the  obstinacy 
of  his  heart,  i*esign  his  crown  to  the  dauphin,  agreed  to 
abate  somewhat  of  his  former  demands.     A  treaty  was 
accordingly  concluded  at  Madrid ;  in  consequenc^e   of 
which  Francis  obtained  his  liberty.     The  chief  article 
in  this  treaty  was,  that  Burgundy  should  be  restored  to 
Charles  as  the  rightful  inheritance  of  his  ancestors,  and 
that  Francis's  two  eldest  sons  should  be  immediately  de-|^,|i^ 
livered  up  as  hostages  for  the  performance  of  tbe  con-^f«lflaie^ 
ditions  stipulated.     The  exchange  of  the  captive  mo* 
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Spniir.     narch  for  his  children  was  made  on  the  borders  between 

>       f    ■  *  France  and  SpHin.     The  moment  that  Francis  entered 

his  own  dominions,  he  moanted  a  Turkish  horse,  and 

putting  it  to  its  speed,  waved  his  hand,  and  cried  aloud 

1x5       several  times,  **  I  am  yet  a  king !  I  am  yet  a  king  I'* 

EUfoiei  to       Francis  never  meant  to  execute  the  treaty  of  Ma- 

aecutc  tho^^ij .  ^^  jj^j  gy,„  j^f^  ^  protest  in  the  hands  of  nota- 

>f  ^1^1X1-'  ries  before  he  signed  it,  that  his  consent  should  be  con- 
sidered as  an  involuntary  deed,  and  be  deemed  null  and 
void.  Accordingly,  as  soon  as  he  arrived  in  France, 
he  assembled  the  states  of  Burgundy,  who  protested 
against  the  article  relative  to  their  province  >  and  Fran- 
cis coldly  replied  to  the  imperial  ambassadors,  who  urged 
the  immediate  execution  of  the  treaty,  that  he  would 
seligiously  perform  the  articles  relative  to  himself,  but  in 
those  affecting  the  French  monarchy,  he  must  be  direct- 
ed by  the  sense  of  the  nation.  He  made  the  highest  ac- 
knowledgments to  the  king  of  England  for  his  friendly 
interposition,  and  offered  to  be  entirely  guided  by  bis 
Qounsels.  Charles  and  bis  ministers  saw  that  they  were 
over-reached  in  those  very  arts  of  negociation  in  which 
they  so  much  excelled,  while  the  Italian  states  observed 
with  pleasure,  that  Francis  was  resolved  not  to  execute 
a  treaty  which  they  considered  as  dangerous  to  the  li- 
berties of  Europe.  Clement  absolved  him  from  the  oath 
which  he  bad  taken  at  Madrid  ^  and  the  kings  of  France 
)U)d  England,  the  pope,  the  Swiss,  the  Venetians,  the 
Florentines,  and  the  duke  of  Milan,  entered  into  an  al- 
liance, to  which  they  gave  the  name  of  the  Hdy  League ^ 
because  his  Holiness  was  at  the  head  of  it,  in  order  to 
oblige  the  emperor  to  deliver  up  Francises  two  sons  on 
the  payment  of  a  reasonable  ransom,  and  to  re-establish 
Sforza  in  the  quiet  possession  of  the  Milanese 

In  consequence  of  this  league,  the  confederate  army 
took  the  field,  and  Italy  once  more  beeame  the  scene 
of  war.  But  Francis,  who  it  was  thought  would  have 
infused  spirit  and  v^oar  into  the  whole  body,  had  gone 
through  such  a  scene  of  distress,  that  he  was  become, 
diffident  of  himself,  distrustful  of  his  fortune,  and  de- 
sirous of  tranquillity.  He  flattered  himself,  that  the 
dread  alone  of  such  a  confederacy  would  induce  Charles 
tp  listen  to  what  was  equitable,  and  therefore  neglected 
to  send  due  reinforcements  to  his  allies  in  Italy.  Mean- 
time the  duke  of  Bourbon,  who  commanded  the  Impe- 
rialists, had  made  himself  master  of  the  whole  Milanese,^ 
of  which  the  emperor  had  promised  him  the  investiture  \ 
and  his  troops  beginning  to  mutiny  for  want  of  pay,  ^ 

Doenalbti  ^*  ^^^  ^^*™  '®  Rome,  and  promised  to  enrich  them 
'with  the  spoils  of  that  city.  He  was  as  good  as  his 
word  \  for  though  he  him-nelf  was  slain  in  planting  a- 
scaling  ladder  against  the  walls,  his  soldiers,  rather  en- 
raged than  discouraged  by  his  death,  mounted  to  the. 
assiiult  with  the  utmost  ardour,  animated  by  the  great- 
ness of  the  prize,  and,  entering  the  city  sword  in  hand,, 
plundered  it  for  several  days. 

Never  did  Home  in  any  age  suffer  so  many  calami-- 
ties,  not  even  from  the  Barbarians,  by  whom  she  was 

londcred.  often  subdued,  the  Huns,  Vandals,  or  Goths,  as  now 
from  the  subjects  of  a  Christian  and  Catholic  monarch. 
Whatever  was  respectable  in  modesty,  or  sacred  in  reli- 
gion, seemed  only  the  more  to  provoke  the  rage  of  the 
soldiery.  Viigins  suffered  violation  in  the  arms  of  their 
parents,  and  upon  those  altars  to  which  they  had  fled 
for  safety.  Venerable  prelates,  after  enduring  every  in- 
dignity and  every  torture,  were  thrown  into  dungeons, 
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and  menaced  with  the  most  cruel  deaths  in  order  to 
make  them  reveal  their  secret  treasures.  Clement  him- 
self, who  bad  neglected  to  make  his  escape  in  time,  was 
taken  prisoner,  and  found  that  the  sacrednees  of  his  cha- 
racter could  neither  procure .  him  liberty  nor  respect. 
He  was  confined  till  he  should  pay  an  enormous  ransom  xhe' pope 
imposed  by  the  victorious  army,  and  surrender  to  the  conJined. 
emperor  all  the  places  of  strength  belonging  to-  the 
church.  1 19 

Charles  received  the  news  of  this  extraordinary  event  Shameiul 
with  equal  surprise  and  pleasure  \  but  in  order  to  con-  ^1^™^  ^ 
ceal  his  joy  from  his  Spanish  subjects,  who  were  filled 
with  horror  at  the  insult  offered  to  the  sovereign  pon- 
tiff, and  to  lessen  the  indignation  of  the  rest  of  Europe, 
he  expressed  the  most  profound  sorrow  for  the  success 
of  his  arms.  He  put  himself  and  his  court  into  mourn- 
ing \  stopped  the  rejoicings  for  the  birth  of  his  son  Phi- 
lip, and  ordered  prayers  to  be  put  up  in  all  the  churches 
of  Spain  for  the  recovery  of  the  pope's  liberty,  which 
he  could  immediately  have  procured  by  a  leiter  to  bis 
generals. 

The  concern  expressed  by  Henry  and  Francis  for  the 
calamity  of  their  ally  was  more  sincere.     Alarmed  at 
the  progress  of  the  imperial  arms,  they  had,  even  before 
the  taking  of  Rome,  entered  into  a  closer  alliance,  and 
agreed  to  invade  the  Low  Countries  with  a  powerful 
army  \  but  no  sooner  did  they  bear  of  the  pope's  cap- 
tivity, than  they  changed,  by  a  new  treaty,  the  scene  of 
the  px ejected  war  from  the  Netherlands  to  Italy,  and 
resolved  to  take  the  most  vigorous  measures  for  restoring 
him  to  liberty.     Henry,  however,  contributed  only  mo*       i^o 
ney.     A  French  army  entered  Italy,  under  the  com-  A  Freocb 
mand  of  Marshal  Lautrec  \  Clement  obtained  his  free-  ^""T  «nteri 
dom  J  and  war  was  for  a  time  carried  on  by  the  confe-  '^*^^*,  **"*  * 
derates  with  success  \  but  the  death  of  Lautrec,  and  theraincd. 
revolt  of  Andrew  Doria,  a  Genoese  admiral  in  the  ser- 
vice of  France,  entirely  changed  the  face  of  affairs. 
The  French  army  was  utterly  ruined  \  and  Francis, 
discouraged  and  almost  exhausted  by  so  many  unsuc- 
cessful  enterprises,  began  to  think  of  peace,  and  of  ob- 
taining the  release  of  his  sons  by  concessions,  not  by 
the  terror  of  his  arms. 

At  the  same  time  Charles,  notwithstanding  the  ad* 
vantages  he   had  gained,  had  many  reasons  to  wish  for 
an  accommodation.     Sultan   Solyman    having  overrun 
Hungary,  was  ready  to  break  in  upon  the  Austrian  ter- 
ritories with  the  whole  force  of  the  East ;  and  the  pro- 
gress of  the  Reformation  in  Germany  threatened  the    - 
tranquillity  of  the  empire.     In  consequence  of  this  si-   - 
toation  of  aflkirs,  though  pride  made  both   parties  con* 
ceal  or  dissemble  their  real  sentiments,  two  ladies  were*      121 
permitted  to   restore  peace   to  Europe.-  .  Margaret  o£  Peace  «ob-> 
Austria,  Charles's  aunt,  and  Louisa,  Francis's  mother,  eluded  at 
met  in  1529  at  Cambray,  and  settled- the  terms  of  ac-^*"^^"*^' 
commodation  between,  the  French  king  and  the  empe- 
ror.    Francis  agreed  to  pay  two  millions  of  crowns  as 
the  ransom  of  his  two  sons,  to  resign  the  sovereignty  of 
Flanders  and  Artois,  and  to  forego  all  his  Italian  claims; 
and  Charles  ceased  to  demand  the  restitution  of  Bur- 
gundy. 

AH  the  steps  of  this  negociation  had  been  communi. 
cated  to  the  king  of  England  j  and  Henry  was,  on  that 
occasion,  so  generous  to  bis  friend  and  ally  Francis,  that 
he  sent  him  an  acquittal  of  near  six  hundred  thousand 
crownsy  in  order  to  enable  him  to  fulfil  his  agreement 
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Tvidi  Ciiariesk  But  Frftncts*«  Ttufian  confederates  were 
les«i  sutisfied  with  the  treaty  of  Camhray. '  They  were 
almost  wholly  abandtyned  to  the  will  of  the  emperor  j 
and  seemed  to  have  no  other  means  of  security  left' hot 
his  eqwity  and  moderation.  Of  thes^e,  from  his  past  cow- 
dtrct,  they  had  not  formed  the  most  advantageous  idea. 
Bnt  Charles's  present  crrcnmstances,  more  especially  in 
regard  to  the  Tnrks,  ohliged  him  to  behave  with  a  ge- 
nerosity inconsistent  with  his  character.  The  Floren- 
tines alone,  whom  he  redoeed  nnder  the  dominion  of 
the  family  of  Medici,  had  reason  to  complain  of  his  se- 
Teritv.  Sfbrza  obtained  the  investiture  of  Milan  and 
his  pardon  :  and  every  other  power  experienced  the  le- 
nity of  the  conqueror. 

After  having  received  i\xe  imperial  crown  firom  the 
hands  of  the  pope  at  Bologna,  Charle3  proceeded  on 
Germany,  ^jg  journey  to  Germany,  where  his  presence  was  become 
hicrhly  necessary  \  for  althougli  the  condnct  and  valour 
of  his  brother  Ferdinand,  on  whom  he  had  conferred 
the  hereditary  dominions  of  the  hotise  of  Austria,  and 
who  bad  been  elected  king  of  Hungary,  had  oblige^l 
"SWyman  to  retire  with  irifamy  and  loss,  his  return  was 
to  be  feared,  and  the  drsurders  of  religion  wrre  daily 
inereasiiig  ^  an  account  of  which,  and  of  the  emperor's 
trans  Actions  with  the  Protestants,  is  given  under  the  ar- 
ticle REFORMATlOlf. 
He  nnder-  Charles  having  exerted  himself  as  much  as  he  could 
takes  an  against  the  reformers,  undertook  bis  first  expetlition 
expeditioB  against  the  piraticai  states  of  Africa.  Barbary,  or  that 
agrainst  the  part  of  the  African  continent  lying  along  the  coast  of 
Barbar^  ^^^  Mediterranean  sea^  was  then  ncjirly  in  the  same  con- 
dition which  it  is  at  present.  Morocco,  Algiers,  and 
Tunis,  were  its  pi*incipal  states ;  and  the  two  last  were 
ne;*ts  of  pirates.  Barbarossa,  a  famous  corsair,  had  suc- 
ceeded his  brother  in  the  kingdom  of  Algiers,  which 
he  had  formerly  assisted  him  to  usurp.  He  regulated 
with  much  prudence  the  interior  police  of  his  kingdom, 
carried  on  his  piracies  with  great  vigour,  and  extended 
his  conqoests  on  the  continent  of  Africa  ;  but  perceiv- 
ing that  the  natives  submitted  to  his  government  with 
impatience,  and  fearing  that  his  continual  depredKtions 
would  one  day  draw  upon  him  a  general  Combination  of 
the  Christian  powers,  he  put  his  dominions  imder  the 
protection  of  the  grand  seignior.  Solymao,  flattered  by 
sndi  an  act  of  submission,  and  charmed  with  the  bold- 
ness of  the  man,  offered  him  the  command  of  rl>e  Turk- 
ish fleet.  Frond  of  this  distinction,  Barbarossa  repaired 
to  Constantinople,  and  made  use  of  his  influence  with 
the  soltan  to  extend  his  own  dominion.  Partly  by 
force,  partly  by  treachery,  ha  usurped  tlie  kingdom  of 
Tunis  5  and  being  now  possessed  of  greater  power,  he 
carried  on  his  depredations  against  the  Christian  states 
with  more  destructive  violence  than  ever. 

Daily  complaints  of  the  piracies  and  ravages  com- 
mitted by  the  galleys  of  Barbarossa  were  brought  to 
t^e  emperor  by  his  subjects,  both  in  Spain  and  Italy  : 
and  all  Christendom  seemed  to  look  up  to  him,  as  its 
greatest  and  most  ibrtnnate  prince,  for  relief  from  this 
new  and  odious  species  of  oppression.  At  the  same 
time  Muley-Hascen,  the  exiled  king  of  Tunis,  finding 
none  of  the  African  princes  able  or  willing  to  support 
14m  in  recovering  his  throne,  applied  to  Charles  fior  as- 
sistance against  the  usurper.  Equally  desirous  of  deli- . 
v^rtng  his  dominions  from  the  dangerous  neighl)ourhood 
of  Barbarossa,  of  appearing  as  the  protexrtor  of  an  un- 


'25 


forCvnate  |>riftce,  and  of  anfuiring  the  glei^  annexed  ki    spun. 
that  age  toe^try  expedition  against  the  Mabontctana,  <■■■,!■ 
the  emperor  readily  eonclMM  a  treal^  with  Ntuley  U«d- 
ceil,  and  set  sail  i'ttr  Tunis  with  a  formidable  arnMitiient. 
'JTie  Goletta,  a  sea -port  town,  fortified  witli  300  pieces 
of  cannon,  was  taken, .  together  with  all   Barliaroaaa's 
iieet :   be  was  defeated  in  a  pitched  battle,  ami  lO.OCO       i,^ 
Christian  slaves,  having  knocked  off  their  fetters,  •odTkntttr 
made  themselves  n>H«ters  of  the  citadel,  Tunis  was  pw-^*":"?^. 
paring  to  surrender.  But  while  Charles  was  <lelfberating^^^^ 
on  the  conditions,  his  troops,  fearing  that  they  ffouldi, 
be  deprived  of  tho  booty  which  they  bad   expected, crcd. 
broke  suddenly  into  tlie  town,  and  pillaged   and   mas- 
sacred without  distinction.    TXiirty  tiiousand  persoiis 
perished  by  the  swerd,  and  10,000  were  niacle   pri- 
soners. The  sceptre  was  restored  to  Mtiley  Uascen,  on 
condition  that  he  should  acknowledge  himself  a  vassal  of 
the  crown  of  Spain,  put  into  the  emperor^s  bands  aH 
the  fortified  sea  ports  in  the  kingdom  of  Tub  is,  and 
pay  annually  1 2,000  crowns  for  the  subsistence  W  tlic 
Spanish  garrison  in  the  Oolctta.     These  points  being 
settled,  and  20,000 Christian  slaves  freetl  from  bondage 
eitlier  by  arms  or  by  treaty,  Charles  retar ned  to  Eu- 
rope, where  his  presence  was  become  necessary  ^  while 
Barbarossa,  who  had  retired  to  Bona,  recovered  new 
strength,  and^again  became  the  tyrant  of  the  ocean* 

The  king  of  France  took  advantage  of  the  emperor's  ^"^^^ 
absence  to  revive  his  pretensions  in  Italy.     The  t^^P^^yjX^^ 
of  Cambray  had  repressed  but  not  extingnished  thevirtkB 
flames  of  discord.     Francis  in  particular,  who  waited pRt«aai 
only  for  a  favourable  opportunity  of  pecoirering  the  ter-**'**^ 
ritories  and  reputation  which  he  had  lost,  conttnoed  to 
negociate  against  his  rival  with  different  courts.     But 
all  his  negociations  were  disconcerted  by  tin  foreseen  ac- 
cidents.    The  death  of  Clement  VII.  (whom   he  bad 
gained  by  marrying  bis  son  the  duke  of  Orleans,  after- 
wards lleniy  IL  to  Catharine  of  Medici,  the  niece  of 
that  pontiff),  deprived  him  of  all  the  support  which  ho 
hoped  to  receive  from  the  court  of  Rome.     The  king 
of  England,  occupied  with  domestic  cares  and  projects, 
declined  engaging  in  the  affairs  of  the  continent  ;  and 
the  Protestant  princes,  associated  by  the  league  of  Smal- 
kalde,  to  whom   Francis  had   also  applied,   and   who 
Seemed  disposed  at  fiist  to  listen  to  him,  filled  with  in- 
dignation and  resentment  at  the  cruelty  with  which 
some  of  their  reformed  brethren  had  been  treated  in 
France,  refused  to  have  any  counection  with  tlie  enemy 
of  their  religion. 

Francis  was  neither  cruel  nor  bigotted  :  he  was  too 
indolent  to  concern  himself  about  religious  disputes  ^ 
but  bis  principles  becoming  suspected,  at  a  time  when 
the  emperor  was  gaining  imnaortal  glory  by  his  expedi- 
tion against  the  infidels,  he  found  it  necessary  to  vindi- 
cate himself  by  some  extraordinary  demonstration  of  re-     i-^ 
verence  for  the  established  faith.  The  indiscreet  zeal  of  ^^ 
some  Protestant  converts  furnislied  him  with  the  occa-^jjj^ 
sion.    They  had  affixed  to  the  gates  of  the  Louvre  anduou. 
other  public  places  papers  containing  indecent  reflec- 
tions on  the  rites  of  the  llomish  church.     Six  of  the 
persons  concerned  in  this  rash  action  were  seized  ;  and 
the  king,  pretending  to  be  struck  with  horror  at  their 
blasphemies,  appointed  a  solemn  procession,  in  order  to 
avert  the  wrath  of  heaven.     The  holy  sacrament  was 
carried  through  the  city  of  Paris  in  great  pomp :  Fran- 
cis walked  uncovered  before  it,  bearing  a  torch  in  bis 
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IiancI  'f  tlie  printes  of  the  blood  ftnpnorted  the  canopy 
over  it  'y  the  nobles  walked  behind.  In  presence  of  this 
numeroOB  assembly,  the  king  declared,  that  if  one  of  his 
hands  were  infected  with  heresy,  he  would  cut  it  oflF 
with  the  other }  **  and  I  would  sacrifice  (added  he) 
even  my  own  childreui  if  found  guilty  of  that  crime/* 
As  an  awful  proof  of  his  sincerity,  the  six  unhappy  per- 
sons who  had  been  seized  were  publicly  burnt,  before 
the  procession  was  finished,  and  in  the  roost  cruel  man- 
ner. They  were  fixed  upon  a  machine  which  descend- 
ed into  the  flames,  and  retired  alternately,  until  they 
expired.— -No  wonder  that  the  Protestant  princes  were 
incensed  at  such  barbarity ! 

Francis,  though  unsupported  by  any  ally,  command- 
ed his  army  to  advance  towards  the  frontiers  of  Italy, 
Sf  luJ    ^^^^^  pretence  of  chastising  the  duke  of  Milan  for  a 
breach  of  the  law  of  nations,  in  putting  to  death  his 
ambassador.  The  operations  of  war,  however,  soon  took 
a  new  direction*     Instead  of  marching  directly  to  the 
Milanese,  Francis  commenced  hostilities  against   the 
duke  of  Savoy,  with  whom  he  had  cause  to  be  dissatis- 
fied, and  on  whom  he  had  some  claims ;  and  before  the 
end  of  the  campaign,  this  feeble  prince  saw  himself 
stripped  of  all  his  dominions,  except  the  province  of 
Piedmont.    To  complete  his  misfortunes,  the  city  of 
^^^  Geneva,  the  sovereignty  of  which  he  claimed,  and  where 
duke  of  ^^^  reformed  opinions  had  already  got  footing,  threw  off 
)j.         his  yoke }  and  its  revolt  drew  along  with  it  the  loss  of 
the  adjacent  territory.     Geneva  was  then  an  imperial 
«  Ue-    city,  and  till  lately  remained  entirely  free  *. 
^  In  this  extremity  the  duke  of  Savoy  saw  no  resource 

but  in  the  emperor's  protection  \  and  as  his  misfortunes 
were  chiefly  occasioned  by  his  attachment  to  the  impe- 
irial  interest,  he  had  a  title  to  immediate  assistance.  But 
Charles,  who  was  just  returned  from  his  African  expe- 
dition, was  not  able  to  lend  him  the  necessary  support. 
His  treasury  was  entirely  drained,  aad  he  was  obliged 
to  disband  bis  army  till  he  could  raise  new  supplies. 
Mean  time  the  death  of  Sforza  duke  of  Milan  entirely 
changed  the  nature  of  the  war,  and  afforded  the  empe- 
.  ror  full  leisure  to  prepare  for  action.  The  French  mo« 
narch*s  pretext  for  taking  up  arms  was  at  once  cut  off  j 
but  as  the  duke  died  without  issue,  all  Franc'^s^a  rights 
to  the  duchy  of  Milan,  which  he  had  yielded  only  to 
Sforza  and  his  descendants,  returned  to  him  in  full  force. 
He  instantly  renewed  his  claim  to  it;  and  if  he  had  or- 
dered his  army  immediately  to  advance,  he  might  have 
made  himself  master  of  it.  But  he  unfortunately  wasted 
ion  of  his  time  in  fruitless  negociations,  while  his  more  politic 
rival  took  possession  of  the  duchy  as  a  vacant  fief  of  the 
empire;  and  though  Charles  seemed  still  to  admit  the 
equity  of  Francises  claim,  he  delayed  granting  the  in- 
vestiture under  various  pretences,  and  as  secretly  taking 
every  possible  measure  to  prevent  him  from  regaining 
footing  in  Italy. 

During  the  time  gained  in  this  manner,  Charles  had 
recruited  his  finances,  and  of  course  his  armies ;  and 
finding  himself  in  a  condition  for  war,  he  at  last  threw 
oif  the  mask  under  which  he  had  so  long  concealed  his 
designs  from  the  court  of  France.  Entering  Rome  with 
great  pomp,  be  pronoonced  before  the  pope  and  car- 
dinals, assembled  in  full  consistory,  a  violent  invective 
against  Fn^ncis,  by  way  of  reply  to  his  propositions  con- 
fckaeH  corning  the  investiture  of  Milan.   Yet  Francin,  by  an 
'^^^^  unaccountable  fatality,  continued  to  negotiate,  m\  if  it 
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had  been  still  poesiUe  1o  terminate  their  diflPerenoes  in 
an  amicable  manner;  and  Charles,  finding  him  so  eager 
to  run  into  the  snare,  favoured  the  deception,  and,  by 
seeming  to  listen  to  his  proposals,  gained  yet  more  time 
for  the  execution  of  his  ambitions  projects. 

If  misfortunes  had  rendered  Francis  too  diffident,  snc-  Gharl'ei  mu 
cess  had  made  Charles  too  sanguine.    He  presumed  on  tempu  to 
nothing  less  than  the  subversion  of  the  French  monar- "^^^^'jj  **** 
chyj  nay,  he  considered  it  as  a  certain  event.    Having  J^,|^%wy 
chased  the  forces  of  his  rival  out  of  Piedmont  and  Sav^y, 
he  pushed  forward  at  the  head  of  50,000  men,  contrary 
to  the  advice  of  his  mout  experienced  ministers  and  gene- 
rals, to  invade  the  soutliem  provinces  of  France }  while 
two  other  armies  were  ordered  to  enter  it,  the  one  on 
the  side  of  Picardy,  the  other  on  the  side  of  Champagne. 
He  thought  it  impossible  that  Francis  could  resist  so 
maov  unexpected  attacks  on  such  different  quarters  ^ 
but  he  found  himself  mbtaken.  ,,4 

The  French  monarch  fixed  on  the  most  effectual  bat  ii  di«- 
plan  for  defeating  the  invasion  of  a  powerful  enemy  ^  appointed 
and  he  prudently  persevered  in  following  it,  though '?  b"  dc» 
contrary  to  his  own  natural  temper  and  to  the  genius '^'^''^ 
of  his  people.  He  determined  to  remain  altogether 
upon  the  defensive,  and  to  deprive  the  enemy  of  subsist* 
ence  by  laying  waste  the  country  before  them.  The 
execution  of  this  plan  was  committed  to  the  nmreschal 
Montmorency  its  author,  a  man  happily  fitted  for  such 
a  trust  by  the  inflexible  severity  of  his  disposition.  He 
made  choice  of  a  strong  camp,  under  the  walls  of  Avig- 
non, at  the  confluence  of  the  Rhone  and  Durance,  where 
he  assembled  a  considerable  army}  while  the  king,  with 
another  body  of  troops,  encamped  at  Valence,  higher 
np  the  Rhone.  Marseilles  and  Aries  were  the  only 
towns  he  thought  it  necessary  to  defend  j  and  each  of 
these  he  furnished  with  a  numerous  garrison  of  his  best 
troops.  The  inhabitants  of  the  other  towns  were  com- 
pelled to  abandon  their  habitations :  the  fortifications 
of  such  places  as  might  have  afforded  shelter  to  the  ene- 
my were  thrown  down  ^  com,  forage,  and  provisions  of 
every  kind,  were  carried  oflf  or  destroyed  *,  the  mills  and 
ovens  were  ruined,  and  the  wells  filled  up  or  rendered 
nseless. 

This  devastation  extended  from  the  Alps  to  Mar- 
seilles, and  from  the  sea  to  the  confines  of  Dauphiny  ^ 
so  that  the  emperor,  when  he  arrived  with  the  van  of 
his  armv  on  the  confines  of  Provence,  instead  of  that 
rich  and  populous  country  which  he  expected  to  enter, 
beheld  nothing  but  one  vast  and  desert  solitude.  He 
did  not,  however,  despair  of  success,  though  he  saw 
that  he  would  have  many  difficulties  to  encounter }  and 
as  an  encouragenwnt  to  his  officers,  he  made  them  libe- 
ral promises  of  lands  and  honours  in  France.  But  all 
the  land  which  any  of  them  obtained  was  a  grave,  and 
their  master  lost  much  honour  by  this  rash  and  pre- 
sumptuous enterprise,  ^fter  unsuccessfully  investing 
Marseilles  and  Aries,  after  attempting  in  vain  to  draw 
Montmorency  from  his  camp  at  Avigrnon,  and  not 
daring  to  attack  it,  Charles  having  spent  two  in{*loriou8 
months  in  Provence,  and  lost  one  half  of  his  troops  by 
disease  or  by  famine,  was  under  the  necessity  of  ordering 
a  retreat }  and  though  he  was  some  time  in  motion  be- 
fore the  enemy  suspected  his  intention,  it  was  conduct- 
ed with  so  much  precipitation  and  disorder,  as  to  de- 
serve the  name  of  a  flight,  since  the  light  troops  of 
France  turned  it  jnto  a  perfect  rput.     Tlie  invasion  of 
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Picardy  was  ilot  more  successful :  Uie  imperial  forces 
were  obliged  to  retire  without  eQ'ecting  aoy  copquestof 
importance. 

Charles  had  no  sooner  conducted  the  shattered  re- 
mains of  his  army  to  the  frontiers  of  Milan,  than  he  set 
out  for  Genoa  ^  and  unwilling  to  expose  hjmself  to  the 
scorn  of  the  Italians  after  such  a  reverse  of  fortuncy  ha 
embarked  directly  for  Spain. 

Meanwhile  Francis  gave  hin^elf  up  to  that  vain  re* 
sentment  which  had  formerly  disgraced  the  prosperity 
of  his  rival.  iThey  had  frequently,  in  the  course  of  their 
quarrels,  given  each  other  the  lie,  and  mutual  challen- 
ges  had  been  sent ;  which,  though  productive  of  no  se- 
rious conscqueoces  between  the  parties,  had  a  powerful 
tendency  to  encourage  the  pernicious  practice  of  duel- 
ling. Charles,  in  hi"  invective  pronounced  at  Rome, 
had  poblicly  accused  Francis  of  perfidy  and  breach  of 
faith  ^  Francis  now  exceeded  Charles  in  the  indecency 
of  his  accusations.  The  dauphin  dying  suddenly,  bis 
death  was  imputed  to  poison  :  Montecuculi  his  cup- 
bearer was  put  to  the  rack  ;  ai>d  that  unhappy  noble- 
nuui,  in  the  agonies  of  torture,  accused  the  eniperor's 
generals  Gontaga  and  de  Leyva,  of  instigating  him  to 
the  detestable  act.  The  emperor  hirosei  f  was  suspected , 
nay,  this  extorted  confession,  and  some  obscure  Iiints, 
were  considered  tui  incontestable  proofs  of  bis  guilt; 
though  it  was  evident  to  all  ipankind,  that  neither 
Charles  nor  his  generals  could  have  any  inducement  to 
perpetrate  such  a  crime,  as  Francis  was  still  io  the  vi- 
gour of  life  himself,  and  hud  two  sons  besides  the  dau- 
phin, grown  up  to  a  good  age. 

But  the  incensed  monarch's  resentment  did  not  stop 
here.  Francis  was  not  satisfied  with  endeavouring  to 
blacken  the  character  of  his  rival  by  an  ambiguous  tes- 
timony which  led  to  the  most  injurious  suspicions,  and 
upon  which  the  most  cruel  constructions  had  been  put ; 
he  was  willing  to  add  rebellion  to  murder.  For  this 
purpose  he  went  to  the  parliament  of  Paris  j  v(here  be- 
ing seated  with  the  usual  solemnities,  the  advocate-ge- 
neral appeared,  and  accused  Charles  of  Austria  (so  he 
affected  to  call  the  emperor)  of  having  violated  the  trea- 
ty of  Cambray,  by  which  he  was  freed  from  the  ho- 
mage due  to  the  crown  of  France  for  the  counties  of 
Artois  and  Flanders-,  adding,  that  this  treaty  being 
now  void,  he  was  still  to  be  considered  as  a  vassal  of 
France,  and  consequently  had  been  guilty  of  rebellion 
in  taking  arms  against  his  sovereign.  The  charge  was 
sustained,  and  Charles  ivas  summoned  to  appear  before 
the  parliament  of  Paris  at  a  day  fixed.  The  term  ex- 
pired ;  and  no  person  appearing  in  the  emperor's  uame, 
the  parliament  gave  judgment,  that  Charles  of  Austria 
had  forfeited,  by  rebellion  and  contumacy,  the  counties 
of  Flanders  and  Artois,  and  declared  these  fiefs  reunit- 
ed to  the  crown  of  France. 

Francis,  soon  after  this  vain  display  of  his  animosity, 
marched  into  the  Low  Countries,  as  if  he  had  intended 
to  execute  the  sentence  pronounced  by  his  parliament } 
but  a  suspension  of  arms  took  place,  through  the  inter- 
position of  the  queens  of  I\ance  and  Hungary,  before 
any  thing  of  consequence  was  effected  :  and  this  cessa- 
tion of  boetilities  was  followed  by  a  truce  concluded  at 
Nice,  through  the  mediation  of  the  reigning  pontiff 
Paul  III.  of  the  family  of  Farnese,  a  man  of  a  vene- 
rable character  and  pacific  disposition. 

Each  of  these  rival  princes  bad  strong  reasons  to  in- 
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cline  them  to  peace.  The  finances  of  both  were  exhaast-    Spala. 
ed  ;  and  the  emperor,  the  more  powerful   of  the  two,  ^— v-^ 
was  deeply  impressed  with  the  dread  of  the  Turkish       ij^ 
arms,  which  Francis  had  drawn  upon  him   by  a  league  FVum 
with  Solyman.     In  consequence  of  this  league,    Barba-^^H"** 
rossa  with  a  great  fleet  appeared  on  the  coast  of  Naples  j  ZJiJ^ 
filled  that  kingdom  with  consternation ;  landed  without 
resistance  near  I'aranto ;   obliged  Castro,    a  place  of 
some  strength,  to  surrender^   plundered   the  adjacent 
country  }  and.was  taking  measures  for  securing  ai>d  ex- 
tending his  conquests,  when  the  unexpected  arrival  of 
Doria,  the  famous  Genoese  admiral,  together  witb  th« 
pope's  galleys  and  a  squadron  of  the  Venetian   fleet, 
made  it  prudent  for  him  to  retire.     The  sultanas  forces 
aliio  invaded  Hungary,  where  Mahmet  the  Turkish  ge- 
neral, after  gaining  several  inferior  advantages,  defeat- 
ed the  Germans  in  a  great  battle  at  £sstk  on  the  Drave* 
Happily  for  Charles  and  Kurope  it  was  not  in  Francis'* 
power  at  this  juncture  either  to  join  the  Turks  or  as* 
semble  an  army  strong  enough  to  penetrate   into  the 
Milanese.   The  emperor,  however,  was  sensible  that  he 
could  not  long  resist  the  efforts  of  two  such   powerful 
confederates,  nor  expect  that  the  same  fortunate  cir- 
cumstances would  concur  a  second  time  in   his  favour ; 
be  therefore  thought  it  neccssa)*y,  both   for  bis   safety 
and  reputation,  to  give  his^ consent  to  a   truce:   andi 
Francis  chose  rather  to  run  the  risk  of  disobliging  his 
new  ally  the  sultan,  than  to  draw  on  his  head  the  indig- 
nation, and  perhaps  the  arms  of  all  Christendom,  by 
obstinately  obstructing  the  1^-establishment  of  tranquil- 
lity, and  contributing  to  the  aggrandizement  of  the  In- 
fidels. 

These  considerations  inclined  the  contending  monarcha 
to  listen  to  the  argtim<^nts  of  the  holy  father  ;   but  be 
found  it  impossible  to  bring  about  a  final  accommodatioa 
between  them,  each  inflexibly  persisted  in  asserting  his 
own  claims.     Nor  could  he  prevail  on  them  to  see  one 
another,  though  both  came  to  the  place  of  rendtrzvoos  : 
so  great  was  the  remains  of  distrust  and  rancour,  or  such      i;^ 
the  difficulty  of  adjusting  the  ceremonial !   Yet,  impro-Intcniiv 
bable  as  it  may  seem,  a  few  days  after  signing  the  truce,  ^^••f" 
the  emperor,  in  his  passage  to  Barcelona,  being  driven  Jf"?! 
on  the  coast  of  Provence,  Francis  invited  him  to  come 
ashore  \  frankly  visited  him  on  beard  his  galley,  and 
was  received  and  entertained  with  the  warmest  demon- 
strations of  esteem  and  affection.    Charles,  with  an  equal 
degree  of  confidence,  paid  the  king  next  day  a  visit  at 
Aigues-mortes  ^  where  these  two  hostile  rivals  and  vin- 
dictive enemies,  who  had  accused  each  other  of  every 
kind  of  baseness,  conversing  together  with  all   the  cor- 
diality of  brothers,  seemed  to  vie  with  each  other  in  ex- 
pressions of  respect  and  friendship.  ^  . 

Besides  the  glory  of  having  restored  tranquillity  to^^natit 
Europe,  the  pope  gained  a  point  of  much  consequence giiaedkf 
to  his  family.    Pie  obtained  for  his  grandson,  Margaret  *^Wf 
of  Austria,  the  emperor's  natural  daughter,  formerly  ^^l" 
wife  of  Alexander  de  Medici,  whom  Charles  had  raised!^ 
to  the  supreme  power  iu  Florence.  Laurenein  de  Medici, 
the  kinsman  and  intimate  companion  of  Alexander,  had 
assassinated  him  by  one  of  the  blackest  treasons  recorded 
in  histoiy.     Under  pretence  of  having  secured  him  an 
assignation  with  a  lady  of  the  highest  rank  and  great 
beauty,  h^  drew  him  into  a  secret  apartment  of  his  boose, 
and  there  stabbed  him  as  be  lay  carelessly  on  a  c«uch» 
expecting  the  embraoe  of  the  lovely  fair^  whom  he  had 
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S|wiB.  often  soliCiUd  in  vatn*  Lanrencin,  however,  did  not 
reap  the  fruits  of  his  crime;  for  though  sowe  of  hts 
countrymen  extolled  htm  as  a  third  Brutus,  and  endea- 
t'oured  to  seize  this  occasion  for  recovering  their  liber- 
ties, the  government  of  Florence  passed  into  the  bands 
of  Cosmo  M.  another  kinsman  of  Alexander.  Cosn>o 
was  desirous  of  mari-ying  the  widovrof  his  predecessor  j 
but  the  emperor  chose  rather  to  oblige  the  pope,  by  be- 
stowing bis  daughter  upon  Octavio  Farnese,  son  of  the 
duke  of  Parma. 

Charles  had  soon  farther  cause  to  be  sensible  of  his 
Ittretied.    obli^tions  to  the  holy  father  for  bringing  about  the 
treaty  of  Nice.     His  troops  everywhere  mutinied  for 
want  of  pay,  and  the  ability  of  his  generals  only  could 
have  prevented  a  total  revolt.     He  had  depended,  as 
bis  chief  resource  for  di charging  the  arrears  doe  to  his 
soldiers,  upon  the  subsidies  which  be  expected  from  his 
Castilian  subjects.     For  this  purpose  he  assembled  the 
Cortes  of  Castile  at  Toledo  ;  and  having  represented  tO 
them  the  great  expence  of  his  military  operations,  he 
proposed  to  levy  such  supplies  as  the  present  exigency 
.of  aflFairs  demanded,  by  a  general  excise  on  commodi- 
ip       ties;  but  the  Spaniards,   who  already  felt  themselves 
be  Spiu     oppressed  by  a  load  of  taxes  unknown  to  their  ancestors, 
■rds  re-    ^,j^  i^Iiq  \^.jJ^  often  complained  that  their  country  was 
it  him  *  drained  of  its  wealth  and  inhabitants,  in  order  to  prose- 
cnte  quarrels  in  which  they  had  no  interest,  determined 
not  to  add  voluntarily  to  thrir  own  burdens.  The  nobles, 
in  particular,  inveighed  with  great  vehemence  against 
the  imposition  proposed,  as  an  encroachment  on  the  va- 
luable and  distinguished  privilege  of  their  order,  that  of 
being  exempted  from  the  payment  of  any  tax.     After 
omploying  arguments  and  promises  in  vain,  Charles  dis- 
missed the  ajfsembly  with  indignation  ;  ani  from  that 
period  neither  the  nobles  nor  the  prelates  have  been  call- 
ed to  the  Cortes,  on  pretence  tliat  such  as  pay  no  part 
of  (he   public  taxes  should  not  claim  a  vote  in  laying 
them  on.     These  assemblies  have  since  consisted  mere- 
ly of  the  procurators  or  representatives  of  1 8  cities, 
two  from  each ;  in  all  36  members,  who  are  absolutely 
at  the  devotion  of  the  crown, 
bab'fttnts     The  citizens  of  Ghent,  still  more  bold,  broke  out  not 
Ghent     long  after  into  open  rebellion  against  the  emperor^s  go- 
vernment, on  account  of  a  tax  which  they  judged  con- 
trary to  their  ancient  privileges,  and  a  decision  of  the 
council  of  Mechlin  in  favour  of  the  imperial  authority. 
£nraged  at  an  imjust  imposition,  and  rendered  despe- 
rate on  Seeing  tirjir  rights  betrayed  by  that  very  court 
which  was  bound   to  protect  them,  they  flew  to  arms, 
seized  several  of  the  emperor\s  officers,  and  drove  such 
of  the  nobility  as  resided  among  them  out  of  the  city. 
Sensible,  however,  of  their  inability  to  8oppoi*t  what 
tkeir  zeal  had  prsmpted  them  to  undertake,  and  desirous 
of  securing  a  protector  against  tlie  formidable  forces 
with  which  they  might  expect  soon  to  be  attacked,  they 
odbred  to  acknowledge  the  king  of  France  as  their 
sovereign,  to  pot  him  into  immediate  possession,  of  their 
eity,  and  to  assist  him  in  recmrering  those  provinoes  in 
the  Netherlands  which  had  anciently  belonged  to  his 
erown.     True  policy  directed  Francis  to  comply  with 
this,  proposal.     The  counties  of  FUnders  and  Artoh 
wore  more  valuable  than  the  duchy  of  Milan,  for  which 
bo  bad  so  long  contended  j  and  their  situation  in  regaiid 
to  France  made  it  more  easy  to  conqser  or  to  ddfend 
them.  Bat  Franois  over'rmlied  the  Milanese.    He  baid 
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lived  in  friendship  vrilb  tlie  emperor  ever  since  their  in- 
terview at  Aigues-mortes,  and  Chai-les  had  promised 
him  the  investiture  of  that  duchy.  Forgetting,  there- 
fore, all  bis  past  injuries,  and  the  deceitful  promises  ^^^^Ji^I  qt 
which  be  had  been  so  often  duped«  tlie  credulous,  geno"  Francis, 
rous  FraAcis,  not  only  rejected  the  propositions  of  the 
citizens  of  Ghent,  but  communicated  to  the  emperor  his 
whole  negociation  with  the  malecooteQtP*    ' 

Judging  of  Charleses  heart  by  his  own,  Francis  begod 
by  this  seemingly  disintei'ested  proceeding  to  obtain  at 
once  the  investiture  of  Milan  ^   and  the  emperor,  well 
acquainted  with  tlie  weakness  of  his  rival,  flattered  bin       t4^ 
in  this  apprehension,  for  bis  own  selfish  purposes.    His  He  aMMn 
presence  being  necessary  in  the  Netherlands,  he  demand-  ^^^>^et 
ed  a  passage  through  France.  It  was  immediately  grant-. P^^*^  v. 
ed  him ;  apd  Charles,  to  whom  every  moment  was  pre- dommieas. 
cious,  Kt  out,  notwithstanding  the  remonstrances  of  his 
council  and  tlie  fears  of  his  Spanish  subjects,  with  a 
small  but  splendid  train  of  J 00  persons.     He  was  met 
on  the  frontiers  of  France  by  the  dauphin  and  the  duke 
of  Orleans,  who  offered  to  go  into  Spain,  and  Temain 
there  as  hostages,  till  he  should  reach  his  own  domi- ' 
nions  \  but  Charles  replied,  that  the  king^s  honour  was 
sufficient  for  his  safety,  and  prosecuted  bis  journey  with- 
out any  other  security.    The  king  entertained  him  with 
the  utmost   magnificence  at  Paris,  and  the  two  young 
princes  did  not  take  leave  of  him  till  he  entered  the 
Jjow  Countries ;  yet  he  still  found  means  to  evade  his 
promise,  and  Francis  continued  to  believe  him  sincere.        X44 

The  citizens  of  Ghent,  alarmed  at  the  approach  of  Severity  af 
the  emperor,  who  was  joined  by  three  armies,  sent  am-  Cliarlct  t» 
bassadors  to  implore  his  mercy,  and  offered  to  throw  ^5  ^'^ 
open  their  gates.  Charles  only  condescended  to  reply, 
*'  That  he  would  appear  among  them  as  a  sovereign  and 
a  judge,  with  the  sceptre  and  the  sword.'*  He  accord- 
ingly entered  the  place  of  his  nativity  on  the  anni- 
versary of  his  birth  \  and  instead  of  that  lenity  which 
might  have  been  expected,  exhibited  an  awful  example 
of  his  severity.  Twenty-six, of  (he  principal  citizens 
were  put  to  death :  a  greater  number  was  banished : 
the  city  was  declared  to  have  forfeited  its  privileges  ^  a 
new  system  of  laws  and  political  administration  was  pre*- 
scribed ;  and  a  large  fine  was  imposed  on  the  inhabi- 
tants, in  order  to  defray  the  expence  of  erecting  a  cita- 
del, together  with  an  annual  tax  for  the  support  of  a  gar^ 
rison.  They  were  not  only  despoiled  of  their  ancient 
immunities,  but  made  to  pay^  like  conqnered  people,  for 
the  means  of  perpetuating  their  own  slavery.  j^^ 

Having  thus  re-established  his  authority  in  the  Low  Hit  base 
Countries,  and  beinir  now  imder  no  neccssitv  of  conti-  treatment 
nuing  that  sceiie  of  falselHiod  and  dissimulation  with 
which  he  had  amused  the  French  monarch,  Charles  be- 
gan gradually  to  throw  aside  tlie  veil  under  which  he 
bad  conceakd  his  intentions  with  respect  to  the  Mila- 
nese, and  at  last  peremptorily  refi^sed  to  give  up  a  ter- 
ritory of  such  valde,  or  voluntarily  to  make  such  a  fiber-^ 
al  addition  to  the  strength  of  an  enemy  by  diminishing 
bis  own  power.   He  even  denied  that  he  had  ever  made, 
any  promise  which  could  bind  bim  to  an  action  so  fooK 
asb,  and  so  contrary  to  his  own  interast. 

This  transaction  exposed  the  king  of  France  to  as 
much  SGorii  as  it  did  the  emperor  to  censure.  The  cre- 
dulous simplicity  of  Francis  seemed  to  merit  no  other 
retom,  after  ezpetieocing  so  often  the  duplicity  and  ar- 
tifioes  of  bis  rivaU  fie  restoiMtcated,  bowe voti  and  ex* 
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claimed  u  if  this  had  been  the  flrtt  circamtUnce  in 
which  the  emperor  had  deceived  him.  The  intalt  oifer- 
ed  to  his  onderstandiDg  aflected  him  even  more  sensibly 
than  the  injury  done  to  his  interest  j  and  he  discovered 
such  resentment  as  made  it  obvious  that  he  would  seiie 
on  the  first  opportunity  of  revenge,  and  that  a  new  war 
would  soon  desolate  the  European  continent. 
,-r-  Meanwhile  Charles  was  obliged  to  turn  his  attention 

**^*"*"  towards  the  affairs  of  Germany.  The  FrotesUnts  ha* 
Z^hm  eoo-  ^>'>S  *o  ^^  demanded  a  general  council,  pressed  him 
ccMivn  earnestly  to  appoint  a  conference  between  a  select  num- 
toj^e  Pro-  }>er  of  divines  of  each  party,  in  order  to  examine  the 
*""*""'"  points  in  dispute.  For  this  purpose  a  diet  was  assem- 
bled at  Batisbon :  and  such  a  conference,  notwithstand- 
ing the  opposition  of  the  pope,  was  held  with  great  so- 
lemnity in  the  presence  of  the  emperor.  But  the  di- 
vines chosen  to  manage  the  controversTy  though  men  of 
learning  and  moderation,  were  only  able  to  settle  a  few 
speculative  opinions,  all  points  relative  to  worship^  and 
jurisdiction  serving  to  inflame  the  minds  of  the  dispn- 
tants.  Charles,  therefore,  (finding  (his  endeavours  to 
bring  about  an  accommodation  ineffectual,  and  being 
impatient  to  close  the  diet,  prevailed  on  a  majority  of 
the  members  to  approve  of  the  following  edict  of  recess  j 
'VIZ.  that  the  articles  concerning  which  the  divines  had 
•greed,  should  be  held  as  points  decided ;  that  those 
«boot  which  thej  had  differed,  should  be  referred  to  the 
determination  of  a  general  council,  or  if  that  could  not 
le  obtained,  to  a  national  synod  :  and  should  it  prove 
impracticable  also  to  assemble  a  svnod  of  Germany,  that 
a  general  diet  of  the  empire  should  be  called  within  18 
months,  in  order  to .  give  final  judgment  on  the  whole 
controversy ;  that,  in  the  mean  time,  no  innovations 
should  be  attempted,  nor  any  endeavours  employed  to 
gain  proselytes. 

This  diet  gave  great  offence  to  the  pope.  The  hare 
mention  of  allowing  a  diet,  composed  chiefly  of  laymen, 
to  pass  judgment  in  regard  to  articles  of  faith,  appeared 
to  him  no  less  criminal  and  profane  than  the  worst  ef 
those  heresies  which  the  emperor  seemed  so  zealous  to 
suppress.  The  Protestants  also  were  dissatisfied  with  it, 
as  it  considerably  abridged  the  liberty  which  they  at 
that  time  enjoyed.  They  murmured  loudly  against  it  j 
and  Charles,  unwilling  to  leave  any  seeds  of  discontent 
in  the  empire,  granted  them  a  private  declaration,  ex- 
empting them  from  whatever  they  thought  injurious  or 
oppressive  in  the  recess,  and  ascertainmg  to  them  the 
full  possession  of  all  their  former  privileges. 

The  situation  of  the  emperor*8  affairs  at  this  juncture 
made  these  extraordinary  concessions  necessary.  He 
foresaw  a  rupture  with  France  to  be  unavoidable,  and 
be  was  alarmed  at  the  rapid  progress  of  the  Turks  in 
Hungary.  A  great  revolution  had  happened  in  that 
kingdom.  John  Zapol  Scsepus,  by  the  assistance  of 
Sjlyman,  had  wrested  from  the  kins  of  the  Romans  a 
considerable  part  of  the  country.  John  died,  and  left 
mn  infant  son.  Ferdinand  attempted  to  take  advantage 
of  the  minority,  in  order  to  repossess  himself  of  the 
whole  kingdom  $  but  his  ambition  was  disappointed  by 
the  activity  and  address  of  George  Martinuzzi,  bishop 
of  Waradin,  who  shared  the  regency  with  the  queen. 
Sensible  that  he  was  unable  to  oppose  the  king  of  the 
Homans  in  the  field,  Martinuzzi  satisfied  himself  with 
holding  out  the  fortified  towns,  all  of  which  he  provided 
yith  every  thing  necessary  for  defence }  and  at  the  saine 
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time  he  sent  ambassadors  to  Soly  man,  heaeecbilig  him  la 
extend  towards  the  son  that  imperial  protection  which 
had  so  generously*  maintained  the  father  on  bis  throne. 
Ferdinand  used  his  utmost  endeavours  to  thwart  this 
negociation,  and  even  meanly  offered  to  hold  the  Hun- 
garian crown  on  the  same  ignominious  condition  by 
which  John  had  held  it,  that  of  paying  tribute  to  the 
Porte.  But  the  sultan  saw  such  advantagee  from  es- 
pousing the  interest  of  the  young  king,  that  he  instant- 
ly marched  into  Hungary  j  and  the  Gennansy  having 
iormed  the  siege  of  Buda,  were  defeated  with  great 
slaughter  before  that  city.  Solyman,  however,  instead 
of  becoming  the  protector  of  the  infant  soyereign  whoa 
he  had  relieved,  made  use  of  this  success  to  extend  his 
own  dominions :  he  sent  the  queen  and  her  eon  into 
Transylvania,  which  province  he  allotted  them,  and 
added  Hungary  to  the  Ottoman  empire. 

Happily  for  the  Protestants,  Charles  received  intelli* 
gence  of  this  revolution  soon  after  the  diet  at  Ratishoo  ^ 
and  by  the  concessions  which  he  made  them,  he  obtain- 
ed such  liberal  supplies,  both  of  men  and  money,  aa  left 
him  under  little  anxiety  about  the  security  of  Germany.  ^ 
He  therefore  hastened  to  join  his  fleet  and  army  in  Ita-uJ^ 
ly,  in  order  to.  carry  into  execution  a  great  and  favouriteuHs- 
enterprise  which  he    had  concerted  against  Algiers  :«nM(i- 
though  it  would  certainly  have  been  more  consistent P*^. 
with  his  dignity  to  have  conducted  the  whole  force  of***^ 
the  empire  against  Solyman,  the  common  enemy  ef^^ 
Christendom,  who  was  ready  to  enter  his  Austrian  do- 
minions.    But  many  reasons  induced  Charles  to  prefer 
the  African  expedition  :  he  wanted  strength,  or  at  least 
money,  to  combat  the  Turks  in  so  distant  a  conntiy  as 
Hungary  ^  and  the  glory  which  he  had  formerly  ac- 
quired in  Barbary  led  him  to  hope  for  the  like  success, 
while  the  cries  of  his  Spanish  subjects  roused  him  to 
take  vengeance  on  their  ravagers.  But  the  nnibrtunats 
event  of  this  expedition  has  already  been  related  under 
the  article  Algiers,  N®  14 — ao. 

The  loss  which  the  emperor  suffered  in  this  calanii«^„|f 
tons  expedition  encouraged  the  king  of  France  to  hegintma 
hostilities,  on  which  he  had  been  for  some  time  resolved  ;Ffu«^ 
and  an  action  dishonourable  to  civil  society  furnished  ^^^"^ 
him  with  too  good  a  pretext  for  taking  arms.  The 
marquis  del  Guasto,  governor  of  the  Milanese,  having 
got  intelligence  of  the  motions  and  destination  of  two 
ambassadors,  Bincon  and  Fergoso,  whom  Francis  had 
dispatched,  the  one  to  the  Ottoman  Porte,  the  other  to 
the  republic  of  Venice }  knowing  bow  mnch  bis  master 
vrished  to  discover  the  intentions  of  the  French  mo- 
nareh,  and  of  what  consequence  it  was  to  retard  the  ex- 
ecution of  his  measures,  be  employed  some  soldiers  be- 
longing  to  the  garrison  of  Pavia  to  lie  in  wait  for  these 
ambassadors  as  they  sailed  down  the  Po,  who  murdered 
them  and  most  of  their  attendants,  and  seized  their  pa- 
pers. Francis  immediately  demanded  reparation  lor 
this  barbarous  outrage  ;  and  as  Charles  endeavoured  to 
put  him  off  with  an  evasiye  answer,  he  appealed  to  aN 
the  courts  of  Europe,  setting  forth  the  heinousoess  of 
the  injury,  the  iniquity  of  the  emperor  in  disregarding 
his  just  request,  and  the  necessity  of  yengeance.  But 
Charles,  who  was  a  more  profound  negociator,  defeated 
in  a  great  measure  the  efllects  of  these  representations : 
he  secured  the  fidelity  of  the  Protestant  princes  in  Ger- 
many, by  ffrantinfftbem  new  concessions ;  and  he  en- 
gaged the  lung  offlngland  to  espouse  his  cause,  under 
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Spaia.  ]ireteB«e  of  clefeodtng  l!urope  ftcrainst  the  InBd<»l9  ^ 
while  Francis  was  only  able  to  form  an  alliance  with 
the  kings  of  Denmark  and  Sweden  (who  for  the  first 
time  interested  themselves  in  the  quarrels  of  the  more 
potent  monarchs  of  the  sonth),  and  to  renew  his  treaty 
with  Solyman,  which  drew  on  him  the  indignation  of 
Christendom. 

But  the  activity  of  Francis  supplied  all  the  defects  of 
his  negociation.  Five  amies  were  soon  ready  to  take 
the  field,  nnder  different  generals,  and  with  different 
destinations.  Nor  was  Charles  wanting  in  his  prepara- 
tions. He  and  Henry  a  second  time  made  an  ideal  di- 
vision of  the  kingdom  of  France,  fiat  as  the  hostilities 
which  followed  terminated  in  nothing  decisive,  and  were 
distinguished  by  no  remarkable  event,  except  the  battle 
of  Cerisoles  (gained  by  Count  d^Enguien  over  the  im- 
perialists, and  in  which  10,000  of  the  emperor^s  best 
troops  fell)  at  last  Francis  and  Charles,  mutually  tired 
Ace'con-  of  harassing  each  other,  concluded  at  Crespy  a  treaty 
i<lc<i  »t  of  peace,  in  w!iich  the  king  of  England  was  not  men- 
tioned ;  and  from  being  implacable  enemies,  became 
once  more,  to  appearance,  cordial  friends,  and  even  al« 
lies  by  the  ties  of  blood. 

The  chief  articles  of  this  treaty  were,  that  all  the 
conquests  which  either  party  had  made  since  the  truce  of 
Nice  should  be  restored  j  that  the  emperor  should  give 
in  marriage  to  the  duke  of  Orleans,  either  his  own  eld- 
est daughter,  with  the  Low  Countries,  or  the  second 
daughter  of  his  brother  Ferdinand,  with  the  investi- 
ture of  the  Milanese  \  that  Francis  shoi|ld  renounce  all 
pretensions  to  the  kingdom  of  Naples,  as  well  as  to  the 
sovereignty  of  Flanders  and  Artois,  and  Charles  give 
up  his  claim  to  the  duchy  of  Burgundy }  and  that  both 
should  unite  in  making  war  avainst  the  Turks. 

The  emperor  was  chiefly  mduced  to  grant  condi- 
tions so  advantageous  to  France,  by  a  desire  of  bumr 
bling  the  Protestant  princes  in  Germany.     With  the 
papal  jurisdiction,  he  foresaw  they  would  endeavour  to 
throw  off  the  imperial  authority  ^  and  he  determined 
to  make  his  zeal  for  the  former  a  pretence  for  enfor- 
cing and  extending  the  latter.     However,  the  death  of 
the  duke  of  Orleans  before  the  consummation  of  his 
marriage,  disentangled  the  emperor  from  the  most  trou- 
blesome stipulation  in  the  treaty  of  Crespy  \  and  the 
French  monarch,  being  still  engaged  in  hostilities  with 
England,  was  unable  to  obtain  any  reparation  for  the 
loss  which  he  suffered  by  this  unforeseen  event*   These 
hostilities,  like  those  between  Charles  and  Francis,  ter- 
minated in  nothing  decisive.  Equally  tired  of  a  struggle 
attended  with  no  glory  of  advantage  to  either,  the  con^ 
tending  princes  concluded,  at  Campe,  near  Ardies,  a 
treaty  of  peace  j  in  which  it  was  stipulated,  that  France 
should  pay  the  arrears  due  by  fwmer  treaties  to  Eng- 
land. But  these  arrears  did  not  exceed  one-third  of  thKb 
sums  expended  by  Henry  on  his  military  operations; 
and  Francis  being  in  no  condition  to  discharge  them, 
Boulogne  (a  chargeable  pledge)  was  left  in  the  hands 
of  the  English  as  a  security  for  the  debt. 

In  consequence  of  the  emperor *s  resolution  to  humble 
1^^^  the  Protestant  princes,  he  concluded  a  dishonourable 
^^i2.  peace  with  the  Porte,  stipulating  that  his  brother  Fer- 
ispeaeedinand  should  pay  tribute  for  that  part  of  Hungary 
1  the  which  he  still  possessed  $  while  the  sultan  enjoyed  the 
^*"^  imperial  and  undisturbed  possession  of  all  the  rest.  At 
^^     the  same  time  be  entered  into  a  league  with  Pope 
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Paul  III.  for  the  extirpation  of  heresy  ;  but  in  reality 
with  a  view  to  oppress  the  liberties  of  Germany.  Here, 
however,  hb  ambition  met  ivith  a  severe  check  ^  for 
though  lie  was  successful  at  first,  he  was  obliged  in 
X  552  to  conclude  a  peace  with  the  Protestants  on  their 
own  terms  ^  as  has  been  related  under  the  article  Re- 
formation, N*  26 — 32- 

By  the  peace  concluded  on  this  occasion  the  emperor  A  ttemptt 
lost  Melz,  Toul,  and  Verdun,  which  had  formed  the^'^o^c' 
barrier  of  the  empire  on  that  quarter;  and  tbereforc •**"*  •''"^ 
soon  after  put  himself  at  the  head  of  an  army,  in  order  ^"*^'"*^*''* 
to  recover  these  three  bishoprics.     In  order  to  conceal 
the  destination  of  his  army,  he  gave  out,  that  Jie  in- 
tended to  lead  it  into  Hungary,  to  second  Maurice  in 
his  operations  against  the  Infidels ;  and  as  that  pretext 
failed  him,  when  he  began  to  advance  towards  the 
Rhine,  he  propagated  a  report  that  he  was  marching 
fint  to  chastise  Albert  of  Brandenbuig,  who  had  re- 
fused to  be  included  in  the  treaty  of  Passau,  and  whose 
cruel  exactions  in  that  part  of  Germany  called  loudly 
for  redress.  ^ 

The  French,  however,  were  not  deceived  by  these  arts.  li  obliged 
Henry  immediately  guessed  the  true  object  of  Charles's  to  raiw  th^ 
armament,  and  resolved  to  defend  his  conquest  with  vi- j^5^  ^ 
gour.    The  defence  of  Metz,  against  which  it  was  fore-        ' 
seen  the  whole  weight  of  the  war  would  be  turned,  waa 
committed  to  Francis  of  Lorraine,  duke  of  Guise,  who 
possessed  in  an  eminent  degree  all  the  qualities  that  ren- 
der men  great  in  military  command.    He  repaired  witk 
joy  to  the  dangerous  station  ;  and  many  of  the  French 
nobility,  and  even  princes  of  the  blood,  eager  to  distin- 
guish themselves  under  such  a  leader,  entered  Metz  as> 
volunteers.     The  city  was  of  great  extent,  ill  fortified, 
and  the  suburbs  large.     For  all  these  defects  the  duke 
endeavoured  to  provide  a  remedy.    He  repaired  the  old 
fi»rtification8  with  all  possible  expedition,  labouring  with 
his  own  hands }  the  officers  imitated  his 'example^  and 
the  soldiers,  thus  encouraged,  cheerfully  submitted  to- 
the  most  severe  toils  \  he  erected  new  works,  and  he  le- 
velled the  suburbs  with  the  ground.    At  the  same  time 
he  filled  the  magazines  with  previsions  and  military^ 
stores,  compelled  all  useless  persons  to  leave  the  place, 
and  laid  waste  the  neighbouring  country;  yet  such  were- 
his  popular  talents,  as  well  as  his  arts  of  acquiring  ani 
ascendant  over  the  minds  of  men,  that  the  citizens  not 
only  refrained  from  murmuring,  but  seconded  him  witk 
no  less  ardour  than  the  soldiers  in  all  his  operations-— 
in  the  min  of  their  estates,  and  io  the  bavoe  of  their 
public  jsnd  private  buildings. 

Meanwhile  the  emperer  continued  his  aiareh  towarda 
Lorraine,  at  the  head  of  60,000  men.  On  his  approach 
Albert  of  Brandenburg,  whose  army  did  not  exceed 
20,000,  withdrew  into  that  principality  as  if  he  in« 
tended  to  join  the  French  king  $  and  Charles,  notwith- 
standing the  advanced  season,  it  being  towards  the  enii 
of  October,  laid  siege  to  Metz,  contrary  to  the  advice 
of  his  most  experienced  oflkeis* 

The  attention  of  both  the  besiegers  and  the  besieged 
was  turned  for  some  time  towards  the  motions  of  Al- 
bert, who  still  hovered  in  the  neighbourhood,  undeter- 
mined which  side  to  take,  though  resolved  to  sell  his 
service.  Charles  at  last  came  up  to  his  price,  and  he 
joined  the  imperial  army.  The  emperor  now  Battered 
himself  that  nothing  could  resist  his  force;  but  he  found 
himself  deceived.    After  a  siege. of  almost  60  days,  du« 
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rln^  winch  he  had  attempted  all  that  was  thought  pos- 
sible for  art  or  valour  to  effect,  and  had  lost  upwards  of 
30,000  men  by  the  inclemfncyof  the  weather,  diseases, 
or  the  sword  of  the  enemy,  he  was  obliged  to  abandon 
the  enterprise. 

When  the  French  sallied  out  to  attack  the  enemy^s 
rear,  the  imperial  camp  was  filled  with  the  sick  and 
wounded,  with  the  dead  and  the  djing.  All  the  roads 
by  which  the  army  retired  were  strewed  with  the  same 
miserable  objects ;  who,  having  made  an  effort  bejond 
their  strength  to  escape,  and  not  being  able  to  proceed, 
were  left  to  perish  without  assistanoe.  Happily  that, 
and  all  the  kind  offices  whjch  their  friends  had  not  the 
power  to  perform,  they  received  from  their  enemies. 
The  duke  of  Guise  ordered  them  all  to  be  taken  care 
of,  and  supplied  with  every  necessary ;  he  appointed 
physicians  to  attend,  and  direct  what  treatment  was 
|>roper  for  the  sick  and  woanded,  and  what  refreshments 
for  the  feeble  \  and  such  as  recovered  lie  sent  home,  un- 
der an  escort  of  soldiers,  and  with  money  to  bear  their 
charges.  By  these  acts  of  humanity,  less  common  in 
that  age^  the  duke  of  Guise  completed  that  heroic  cha- 
racter which  he  had  justly  acquired  by  his  brave  and 
successful  defence  of  Metz. 

The  emperor's  misfor tones  were  not  confined  to 
Germany.  During  his  residence  at  Villach,  he  had 
been  obliged  to  borrow  200,000  crowns  of  Cosmo 
de  Medici  y  and  so  low  was  his  credit,  that  he  wis 
obli^.d  to  put  Cosmo  in  possession  of  tlie  principality 
4»f  Piombino  as  a  security  for  that  inconsiderable  sum  > 
by  which  means  he  lost  the  footing  he  had  hitherto 
maintained  in  Tuscany.  Much  about  the  same  time 
he  lost  Sienna.  The  citizens,  who  had  long  enjoyed 
•9L  republican  government,  rose  against  the  Spanish  gar- 
rison, which  they  had  admitted  as  a  check  upon  the 
tyranny  of  the  nobility,  but  which  they  found  was 
meant  to  enslave  them  ^  forgetting  th^ir  domestic  ani- 
mosities, they  recalled  the  exiled  nobles  \  tliey  demo- 
lished the  citadel,  and  pot  themselves  under  the  protec- 
tion of  France. 

To  these  unfortunate  events  one  still  more  fatal  had 
almost  succeeded.  The  severe  administration  of  the 
viceroy  of  Naples  had  filled  that  kingdom  with  mur- 
muring and  dissatisfaction.  The  prince  of  Salerno,  the 
bead  of  the  malecontents,  fled  to  the  court  pf  France. 
The  French  monarch,  after  the  example  of  his  father, 
applied  to  the  grand  signior ;  and  Solyman,  at  that 
time  highly  incen<<ed  against  the  house  of  Austria  on 
account  of  the  proceedings  in  Hungary,  sent  a  power- 
ful fleet  into  the  Mediterranean,  under  the  command 
of  the  corsair  Dragut,  an  officer-  trained  up  under 
Barbarossa,  and  scarcely  inferior  to  his  master  in  cou- 
rage, talents,  or  in  good  fortune.  Dragut  appeared 
on  the  coast  of  Calabria  at  the  time  appointed  \  but 
Bot  being  joined  by  the  French  fleet  according  to  con- 
cert, he  returned  to  Constantinople,  after  plundering 
and  burning  several  places,  and  filling  Naples  with  con- 
sternation. 

Highly  mortified  by  so  many  disasters,  Charles  re- 
tired into  the  Low  Countries,  breathing  vengeance 
Against  France :  and  here  the  war  was  carried  on  with 
considerable  vigour.  Impatient  to  efface  the  stain  which 
bis  military  reputation  had  received  before  Metz,  Charles 
laid  siege  to  Terouane ;  and  the  fortifications  being  in 
^reipatr,  that  important  place  was  carried  by  assa^ilt* 
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Hesdin  also  was  invested,  and  carried  in  the  same  man-'   Spu 
ner.     The  king  of  France  was  too  late  in  assembliog' 
his  forces  to  afford  relief  to  either  of  these  places  ;  and 
the  emperor  afterwards  cautiously  avoided  an  engage- 
ment. 

The  imperial  arms  were  less  successful  in  Italy.  The  Bat  ut, 
viceroy  of  Naples  failed  in  an  attempt  to  recover  Sienna;  in  otber 
and  the  French  not  only  established  themselves  more  P^'^*** 
firmly  in  Tuscany,  but  conquered  part  of  the  island  of 
Corsica.  Nor  did  the  affairs  of  the  house  of  Anittrta 
go  on  better  in  Hungary  during  the  course  of  this  year. 
Isabella  and  her  son  appeared  once  more  in  Transylvi^- 
nia,  at  a  lime  when  the  people  were  ready  for  revolt, 
in  order  to  revenge  the  death  of  Martinuzzi,  whose  loss 
they  had  severely  felt.  Some  noblemen  of  eminence 
declared  in  favour  of  the  young  king ;  and  the  bashaw 
of  Belgrade,  by  Solyman^s  order,  espousing  his  cause, 
in  opposition  to  Ferdinand,  Castaldo,  the  Austrian  ge- 
neral, was  obliged  to  abandon  Transvlvania  to  Isabella 
and  the  Turks.  ^^ 

In  order  to  counterbalance  those  and  other  losses,  tbeVanfi 
emperor,  in  1554,  concerted  a  marriage  between  hisl>'^ 
son  Philip  and  Mary  of  England,  in  hopes   of  adding r^^l, 
that   kingdom   to    his   other  dominions.      Meanwhile  j^^ 
the  war  between  Henry  and  Charles  was  csirried  oo£^b& 
with  various  success  in  the  Low  Countries,  and  in  Italy  Aaijc^ 
much  to  the  disadvantage  of  France.      The   French, 
under  the  command  of  Strorzi,  were  defeated  in  the 
battle  of  Merciano  ;  Sienna  was  reduced  by  Medicioo, 
the  Florentine  general,  after  a  siege  of  ten  months  j  and 
the  qallant  Siennese  were  subjected  to  the  Spauish  yoke. 
Much  about  the  same  time  a  plot  was  formed   bj  the 
FrHnci*<€ans,  but  happily  discovered  before  it  could  be 
carried  into  execution,  to  betray  Met?,  to  the  Imperia- 
lists.    The  father  guardian,  and  twenty  other  monksi 
received  sentence  of  death  on  account  of  this  conspira- 
cy 'y  but  the  guardian,  before  the  time  appointed  for  his 
execution,  was  murdered  by  his  incensed  accomplices, 
whom  he  had  seduced  ;  and  six  of  the  youngest  were 
pardoned. 

W'hile  war  thus  raged  in  Italy  and  the  Low  Comi- 
tries,  Germany  enjoyed  such  profound  tranquillity,  as 
afforded  the  diet  fall  leisure  to  confirm  and  perfect  tlie 
plan  of  religiouK  pacification  agreed  upon  at  Passao, 
and  referred  to  the  consideration  of  the  next  meeting  of 
the  Germanic  body.     During  the  negociation  of  this 
treaty,  an  event  happened  which  astonished  all  Kurope, 
and  confounded  the  reasonings  of  the  wisest  politicians,      i-i 
The  emperor  Charles  V.   though  no  more  tlian   56,  anC^aiia"- 
age  when  objects  of  ambition  operate  with  full  force  on "g*f^ 
the  mind,  and  are  generally  pursued  with  the  greatest ^"^"T 
ardour,  had  for  some  time  formed  tlie  resolution  of  re-pyjj^ 
signing  his  hereditary  dominions  to  his  son  Philip.   HeAai^j^ 
now  determined  to  put  it  into  execution.    Various  have 
been  the  opinions  of  historians  concerning  a  resolution 
80  singular  and  unexpected  ^  but  the  most  probable  seem 
to  be,  the  disappointments  which  Charles  had  met  with 
in   his  ambitious   liopcs,  and  the  daily  decline  of  his 
health.     He  had  early  in  life  been  attacked  with  the 
gout  'f  and  the  fits  were  now  become  so  frequent  and 
severe,  that  not  only  the  vii^our  of  his  constitution  was 
broken,  but  the  faculties  of  his  mind  were  sensibly  iai- 
paired.     He  therefore  judged  it  more  dee-ent  to  coa- 
ceal  his  infirmities  in  some  solitude,  than  to  expose  tb^Oi 
any  longer  to  tlie  public  eye  ^  and  as  he  was  unwilling 
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Bp«iii.  to  for&it  the  fame,  or  lose  the  acquisitions  of  bis  better 
years,  by  attempting  to  guide  the  reins  of  government 
vrbeo  lie  was  no  longer  able  to  bold  tbem  with  stea- 
diness, be  determined  to  seek  in  the  tranquillity  of 
retirement,  that  happiness  which  he  had  in  vain  pur- 
sued amidst  the  tumults  of  war  and  the  intrigues  of 
state. 

In  consequence  of  this  resolution,  Charles,  wlio  bad 
already  ceded  to  his  son  Philip  the  kingdom  of  Naples 
and  the  duchy  of  Milan,  assembled  the  states  of  the 
Low  Countries  at  Brussels  ^  and  seating  himself  for  the 
last  time  in  tlie  cbair  of  state,  he  explained  to  bis  sub- 
jects the  reasons,  of  bis  resignation,  and  solemnly  de- 
volved his  authority  upon  Philip.  He  recounted  with 
dignity,  but  without  ostentation^  all  the  frreat  things 
which  he  bad  undertaken  and  performed  since  the  com- 
mencement of  his  administration.  ^^  I  have  dedicated 
(observed  be)  fioin  the  17th  year  of  my  age,  all  my 
thoughts  and  attention  to  public  objects,  reserving  no 
portion  of  my  tin>e  for  the  indulgence  of  ease,  and  very 
little  for  the  enjoyment  of  private  pleasure.  Either  in 
a  pacific  or  hostile  manner^I  have  visited  Germany  nine 
times,' Spain  six  times,  France  four  times,  Italy  seven 
times,  the  Low  Countries  ten  tinses,  England  twice, 
Africa  as  often  ;  and  while  my  health  permitted  me  to 
discharge  the  duty  of  a  sovereign,  and  the  vigour  of  my 
constitution  was  equal  in  any  degree  to  the  arduous  of- 
fice of  governing  such  extensive  dominions,  I  never  shun- 
ned labour,  nor  repined  under  fatigue  ;  but  now,  when 
my  health  is  broken,  and  my  vigour  exhausted  by  the 
rage  of  an  iacurable  distemper,  my  growing  infirmities 
aduiooish  me  to  retire  ;  nor  am  I  so  fond  of  reigning, 
as  to  retain  the  sceptre  in  an  impotent  band,  which  is 
no  longer  able  to  protect  my  subjects.  Instead  of  a 
sovereign  worn  out  with  diseases  (continued  he),  and 
scarce  half  alive,  I  give  you  oUe  in  the  prime  of  life, 
already  accustomed  to  govern,  and  who  adds  to  the  vi- 
gour of  youth  all  the  attention  and  sagacity  of  maturer 
years.^'  'Vhen  turning  towards  Philip,  who  fell  on  his 
knees,  and  kissed  his  fatber^s  hand,  ^'  It  is  in  your 
power  (said  Charles),  by  a  wise  and  virtuous  admini- 
stration, to  justify  the  extraordinary  proof  which  I  give 
this  day  of  my  paternal  affection,  and  to  demonstrate 
that  you  are  worthy  of  the  extraordinary  confidence 
which  I  repose  in  you.  Preserve  (added  he)  an  in- 
violable regard  for  religion  j  maintain  the  Catholic  faitb 
in  its  purity ;  let  the  laws  of  your  country  be. sacred  in 
your  eyes  j  encroach  not  on  the  rights  of  your  people  ; 
and  if  the  time  should  ever  come  when  you  shall  wish 
to  enjoy  the  tranquillity  of  private  life,  may  yoii  have 
a  son  to  whom  you  can  resign  your  sceptre  with  as 
much  satisfaction  as  I  give  up  mine  to  you.^^  A  few 
weeks  after,  he  resigned  to  Philip  the  sovereignty  of 
^pain  and  America  j  reserving  nothing  to  himself  out 
of  all  these  vast  possessions  but  an  annual  pension  of 
ioo,ooQ  crowns. 

Charles  was  now  impatient  to  embark  for  Spain,  where 
he  had  fixed  on  a  place  of  retreat  ^  but  by  the  advice  of 
his  physioians,  he  put  oflf  his  voyage  for  some  months,  on 
account  of  the  severity  of  the  season  ^  and,  by  yielding 
to  their  judgment,  he  had  the  satisfaction  before  he  left 
the  Low  Countries  of  taking  a  considerable  step  towards 
a  peace  with  France.  This  he  ardently  longed  for } 
not  only  on  bis  son^s  account,  whose  administration  be 
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wished  to  commence  in  quieCtoess,  but  that  be  might 
have  the  glory,  when  quitting  the  world,  of  restoring 
to  Europe  that  tranquillity  fvhich  his  ambition  bad  ba- 
nished out  of  it  almost  from  the  time  that  be  assumed 
the  reins  of  government. 

'  The  great  bar  to  such  a  pacification,  on  the  part  of 
France,  was  the  treaty  which  Henry  had  concluded 
with  the  Pope ;   and  the  emperor's   claims  were  too 
numerous  to  hope    for    adjusting  them  suddenly.     A 
truce  of  five  years  was  therefore  proposed  by  Cliarles  ^A  traot  9t 
during  which  term,  without  discussing  their  respective  fi^«  jwm 
pretensions,  each  should  retain  what  was  in  his  posses-  ^^!"5 
sien  ;  and  Henry,  through  the  persuasion  of  the  con-  p^qm. 
stable  Montmorency,  who  represented  the  imprudence 
of  sacrificing  the  true  interests  of  his  kingdom  to  the 
rash  engagements  that  he  had  come  under  with  Paul^ 
authorised  his  ambassadors  to  sign  at  Vaucelles  a  treaty, 
which  would  insure  to  him  for  so  considerable  a  period 
the  important  conquest  which  he  had  made  on  the  Ger- 
man frontier,  together  with  the  greater  part  of  the  duke^ 
of  Savoy's  dominions.  ' 

The  Pope,  when  informed  of  this  transaction,  was  no 
less  filled  with  terror  and  astonishment  tlian  rage  and 
indignation.  But  he  took  equal  care  to  conceal  hi» 
fear  and  his  anger.  He  affected  to  approve  higlily  of 
the  truce;  and  he  offered  his  mediation,  as  the  common 
father  of  Christendom,  in  order  to  bring  about  a  defini- 
tive peace.  Under  this  pretext,  he  appointed  Cardinal 
Rebibo  his  nuncio  to  the  court  of  Brussels,  and  his  ne- 
phew Cardinal  Carafia  to  that  of  Paris.  The  public  in- 
structions  of  both  were  the  same  )  but  Caraffa,  besides 
these,  received  a  private  commission,  to  spare  neither 
intveaties,  promises,  nor  bribes,  in  order  to  induce  the 
French  naonarch  to  renounce  the  truce*  and  renew  his 
engagements  with  the  holy  see.  He  flattered  Henry 
with  tlie  conquest  of  Naples ;  he  gained  by  his  address 
the  Guises,  the  queen,  and  even  the  famous  Diana  of 
Poictiers,  duchess  of  Valentinois,  tiie  kingls  mistress  v 
and  they  easily  swayed  the  king  himself,  who  already 
leaned  to  that  side  towards  which  they  wished  to  incline 
him.  All  Montmorency's  prudent  remonstrances  ^vere 
disregarded  ;  the  nuncio  (by  powers  from  Rome)  absol- 
ved Henry  from  bis  oath  of  truce ;  and  that  weak  prince 
signed  a  new  treaty  with  the  Pope  ;  which,  rekindled 
with  fresh  violence  the  flames  of  war,  both  in  Italy  and 
the  Low  Countries.  itf# 

No  sooner  was  Paul  made  acquainted  with  the  sue-  Qwrrel  bs- 
cess  of  this  negociatien  than  he  proceeded  to  the  roost  twiat  the 
indecent  extremities  against  Philip.     He  ordered  the  ffP*  ^^. 
Spanish  ambassador  to  be  imprisoned  ;  he  excommuni- |j-  *^ 


cated  the  Colonnas,  because  of  their  attachment  to  tlie 
imperial  house;  and  he  considered  Philip  as  guilty  of 
high  treason,  and  to  have  forfeited  his  right  to  the 
kingdom  of  Naples,  which  he  was  supposed  to  hold  of 
the  holy  see,  for  afterward  affording  them  a  retreat  in 
bis  dominions. 

Alarmed  at  a  quarrel  with  the  Pope,  whom  he  had 
been  taught  to  regard  with  the  most  superstitious  vene-^ 
ration,  as  the  vicegerent  of  Christ  and  the  common  fa- 
ther of  Christendom,  Philip  tried  every  gentle  method 
before  he  made  use  of  force.  He  even  consulted  some^ 
Spanish  divines  on  the  lawfulness  of  taking  arms  against 
a  person  so  sacred.  They  decided  in  his  favour ;  and 
Paul  continuing  inexorable,  the  duke  of  Alva,  to  whom 
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SiMin.     the  negociatioos  as  well  m  the  war  bad  been  committed, 
'^  ■'  V     "f  entered  the  ecclesiastical  state  at  tbe  head  of  10,000  ye- 
terans,  and  carried  terror  to  the  gates  of  Rome. 

Tbe  haughty  pontiff,  though  still  inflexible  and  un- 
daunted himself,  was  forced  to  give  waj  to  the  fears 
of  the  cardinals,  and  a  truce  was  concluded  for  40  da3r8. 
Mean  time  the  duke  of  Guise  arriving  with  a  supply  of 
20y000  French  troops,  Paul  became  more  arrogant  than 
ever,  and  banished  all  thoughts  from  his  mind  but  those 
of  war  and  revenge.  The  duke  of  Guise,  however,  who 
had  precipitated  bis  country  into  this  war,  chiefly  from 
«  desire  of  gaining  a  field  where  he  might  display  his 
^wn  talents,  was  able  to  perform  nothing  in  Italy  wor- 
thy of  bis  former  fame.  He  was  obliged  to  abandon 
ibe  siege  of  Civetella  ;  he  could  not  bring  the  duke  of 
Alva  to  a  general  engagement  5  his  army  perished  by 
■diseases ;  and  the  Pope  neglected  to  furnish  the  neces- 
sary reinforcements.  He  begged  to  be  recalled  j  and 
France  stood  in  need  jof  his  abilities. 

Philip,  though  willing  to  have  avoided  a  ropturei 
was  no  sooner  informed  that  Henry  had  violated  tbe 
truce  of  Vauceltes,  than  he  determined  to  act  with  such 
vigour,  as  should  convince  Europe  that  hit  father  had 
not  erred  in  resigning  to  him  the  reins  of  government. 
He  immediately  assembled  in  tbe  Low  Countries  a  body 
•of  50,000  men,  and  obtained  a  supply  of  10,000  from 
England,  which  be  had  engaged  in  his  quarrel ;  and  as 
lie  was  not  ambitious  of  military  fame,  be  gave  tbe  com- 
mand of  his  army  to  Emanuel  Philibert  duke  of  Savoy, 
Hme  of  the  greatest  generals  of  that  warlike  age. 

The  duke  of  Savoy  kept  the  enemy  for  some  time  in 
suspense  with  regard  to  his  destination )  at  last  he  seem- 
ed to  threaten  Champagne  $  towards  which  the  French 
Iff  I       drew  all  their  troops  j  then  turning  suddenly  to  the 
d^d      *?***»  hemdvanced  by  rapid  marches  into  Picardy,  and 
^,^1^^^     laid  siege  to  St  Quintin.    It  was  deemed  in  those  times 
'St  Qaintiii.  a  town  of  considerable  strength  ;  but  die  fortifications 
jlka.  1557.    had  been   mucli  neglected,  and  tbe   garrison  did  not 
amount  to  a  fifth  part  of  the  number  requifite  for  its 
defence :  it  must  therefore  have  surrendered  in  a  few 
days,  if  the  admiral  de  Cdigny  had  not  taken  the  gal- 
lant resolution  of  throwing  htmself  into  it  with  such  a 
body  of  men  as  could  be  collected  on  a  sudden.    This 
he  effected,  in  spite  of  the  enemy,  breaking  through  * 
their  main  body.     The  place,  however,  was  closely  in- 
vested I  and  the  constable  Montmorency,  anxious  to 
extricate  his  nephew  out  of  that  perilous  situation,  in 
which  his  zeal  for  the  public  had  engaged  him,  as  well 
as  to  save  a  town  of  such  importance,  rashly  advanced 
to  its  relief  with  forces  one  half  inferior  to  those  of  the 
•enemy.     His  army  was  cut  in  pieces,  and  he  himself 
made  prisoner. 

Xbe  cautious  temper  of  Philip  on  this  occasion  saved 
France  from  devastation,  if  not  ruin.  The  duke  of  Sa- 
voy proposed  to  overlook  aH  inferior  objects,  Mfid  march 
speedily  to  Paris,  which,  in  its  present  consternation,  be 
could  not  have  failed  to  make  himself  inasU^r  oi  j  but 
Philip,  afraid  of  tb^  consequences  of  such  a  bold  enter- 
prise, desired  him  to  continue  the  seige  of.  St  Quintin, 
in  order  to  secure  a  safe  retreat  in  case  of  any  disastrous 
«vent.  The  town,  long  and  gillantly  defended  by  Co- 
ligny,  was  at  last  taken  by  storm;  but  not  till  France 
was  in  a  state  of  defence. 

Philip  was  now  sensible  that  he  had  lost  an  opporto- 
Aity  which  could  never  be  recalled,  of  distressing  his 
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enemy,  and  contented  himtelF  with  redoeing  Horn  and  ~  S^ 
Catelet  j  which  petty  towns,  together  with  St  Qointio, ' 
were  the  sole  fruits  of  one  of  the  most  decisive  victories 
gained  in  the  i6th  century.  Tbe  Catholic  king,  how- 
ever, continued  in  high  exultation  on  acconot  of  hie 
success ;  and  as  all  his  passions  were  tinged  with  snpw^ 
stition,  he  vowed  to  build  a  church,  a  menastery,  and  a 
palace,  in  honour  of  St  Lawrence,  on  the  day  sacred  to 
whose  memory  the  battle  of  St  Quintin  had  been  fought 
He  accordingly  laid  the  foundation  of  an  edifice,  in 
which  all  these  were  included,  and  which  he  continued 
to  forward  at  a  vast  expence,  for  22  years.  The  same 
principle  which  dictated  the  vow  directed  the  building. 
It  was  so  formed  as  to  resemble  a  gridiron— on  wfaidi 
culinary  instrument,  according  to  the  legendary  tale^ 
St  Lawrence  had  soflfered  martyrdom.  Such  is  the  ori- 
gin of  the  fiunous  Escurial  near  Madrid,  the  royal  resi- 
dence of  the  kings  of  Spain. 

The  first  account  of  that  fatal  blow  which  France 
had  received  at  St  Quintin,  was  carried  to  Rome  by 
the  courier  whom  Henry  had  sent  to  recal  the  duke  of 
Guise.  Paul  remonstrated  warmly  against  the  depar- 
ture of  the  French  army  ^  but  Guise^s  orders  were  per- 
emptory. The  arrogant  pontiff  therefore  foond  it  ne- 
cessary to  accommodate  his  conduct  to  the  exigency  of 
his  afl»irs,  and  to  employ  the  mediation  of  the  Vene^ 
tians,  and  of  Cosmo  de  Medici,  in  order  to  obtain  peace. 
The  first  overtures  of  this  nature  were  eagerly  listened 
to  by  the  Catholic  king,  who  still  doubted  the  justice 
of  his  cause,  and  considered  it  as  his  greatest  misfortune 
to  be  obliged  to  contend  with  the  Pope.  Paul  agreed  P^tcc  ea 
to  renounce  his  league  with  France }  and  Philip  stipo-d^^ 
lated  on  his  part,  that  the  duke  of  Alva  should  repair 
in  person  to  Rome,  and  after  asking  pardon  of  tbe  holy 
father  in  his  own  name  and  in  that  of  his  master,  finr 
having  invaded  tbe  patrimony  of  the  church,  should  re- 
ceive absolution  from  that  crime.  Thus  Paul,  through 
the  superstitious  timidity  of  Philip,  finished  an  tinpro- 
pitious  war  not  only  without  any  detriment  to  the  aposto- 
lic see,  but  saw  his  conqueror  bumbled  at  his  feet :  and 
so  excessive  was  the  veneration  of  the  Spaniards  in  that 
age  for  the  papal  character,  that  the  duke  of  Alva,  tbe 
proudest  roan  perhaps  of  his  time,  and  accustomed  from 
his  infancy  to  converse  with  princes,  acknowledged, 
that  when  he  approached  Paul,  he  was  so  much  over- 
awed, that  his  voice  failed,  and  his  presence  of  mind 
forsook  him* 

But  though  this  war,  which  at  its  commencement 
threatened  mighty  revolutions,  was  terminated  without  co*'*^ 
occasioning  any  alteration  in  those  states  wbic:b  were^"^'^ 
its  immediate  object,  it  produced  effects  of  conaiderable  ^' 
consequence  in  other  parts  of  Italy.  In  order  to  de- 
tach Octavio  Famese,  duke  of  Parma  from  the  French 
interest,  Philip  restored  to  him  the  city  of  Placcntia 
and  its  territory,  which  had  been  seized  by  Charles  V. 
and  he  granted  to  Cosmo  de  Medici  the  investiture  of 
Sienna,  as  an  equivalent  for  the  sums  due  to  him.  By 
these  treaties,  the  balance  of  power  among  the  Italian 
states  was  poised  with  more  equality,  and  rendered  lera 
variable  than  it  had  been  since  it  received  the  first  vio- 
lent shock  from  the  invasion  of  Charles  VIII.  and  Italy 
henceforth  ceased  to  be  the  theatre  on  which  the  mo- 
narchs  of  Spain,  France,  and  Germany,  contended  for 
fame  and  dominion.  Tlieir  hostilities,  excited  by  new 
objects,  stained  other  regions  of  £uro|ie  with  blood, 
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ttni  maJe  otlier  states  feel.  In  tLeir  tarn,  the  miseries 
of  war. 

^4  The  duke  of  Guise,  who  left  Rome  the  same  day  that 

f*^  his  adversary  the  duke  of  Alva  made  his  humiliating 
'  the  suhmission  to  the  Pope,  was  received  in  Fiance  as  the 
Coun-  guardian  angel  of  the  kingdom.  He  was  appointed 
.  lieutenant-general  in  chief,  with  a  jurisdiction  almost 
ublimited  •,  and,  eager  to  justify  the  extraordinary  con- 
fidence which  the  king  had  reposed'  in  him,  as  well  as 
to  perform  something  suitable  to  the  high  ^pectations 
of  his  countrymen,  he  undertook  in  winter  the  siege  of 
Calais.  Having  taken  that  place,  he  next  invested  Thi- 
onville  in  the  duchy  of  Luxembourg,  one  of  the  strong- 
est towns  on  the  frontiers  of  the  Netherlands  }  and  for- 
ced it  to  capitulate  after  a  siege  of  three  weeks.  But 
the  advantages  on  this  quarter  were  more  than  balanced 
by  an  event  which  happened  in  another  part  of  the  Low 
Countries.  The  mareschal  de  Termes,  governorof  Ca- 
lais, who  had  penetrated  into  Flanders  and  taken  Dun- 
kirk, was  totally  routed  near  Gravelioes,  and  taken  pri- 
soner by  Count  iLgmont.  This  disaster  obliged  the  duke 
of  Guise  to  relinquish  all  his  other  schemes,  and  hasten 
towards  the  frontiers  of  Ficardy,  that  he  might  there 
oppose  the  progress  of  the  enemy. 

The  eyes  of  alt  France  were  now  turned  towards  the 
duke  of  Guise,  as  the  only  general  on  whose  arms  vic- 
tory always  attended,  and  in  whose  conduct  as  well  as 
good  fortune  they  could  confide  in  every  danger.  His 
strength  was  nearly  equal  to  the  duke- of  Savoy's,  each 
commanding  about  40,000  men.  They  encamped  at 
the  distance  of  a  few  leagues  from  one  another ;  and  the 
French  and  Spanish  monarchs  having  joined  their  re- 
spective armies,  it  was  expected  that,  after  the  vicissitudes 
of  war,  a  decisive  battle  would  at  last  determine  which 
of  the  rivals  should  take  the  ascendency  for  the  future 
in  the  affairs  of  Europe.  But  both  monarchs,  as  if  by 
agreement,  stood  on  the  defensive ;  neither  of  them  dis- 
covering any  inclination,  though  each  had  it  in  his 
power,  to  rest  the  decision  of  a  point  of  such  importance 
C^       on  the  issue  of  a  single  battle. 

e  con-  During  this  state  of  inaction,  peace  began  to  he  men- 
^M*'  ^'o*^^^  "^  ^^^^  camp,  and  both  Henry  and  Philip  dis- 
^p^covered  an  equal  disposition  to  listen  to  any  overture 
that  tended  to  re-establish  it.  The  private  inclinations 
of  both  kings  concurred  with  their  political  interests 
and  the  wishes  of  their  people.  Philip  languished  to 
return  to  Spain,  the  place  of  his  nativity,  and  peace 
t>nly  could  enable  him,  either  with  decency  or  safety,  to 
quit  the  Low  Countries.  Henry  was  now  desirous  of 
being  freed  from  the  avocations  of  war,  that  he  might 
have  leisure  to  turn  the  whole  force  of  his  government 
towards  suppressing  the  opinions  of  the  reformers  which 
were  spreading  with  such  rapidity  in  Paris  and  the  other 
great  towns,  that  they  began  to  grow  formidable  to  the 
establishrd  chnrch.  Court  intrigues  conspired  with 
these  public  and  avowed  motives  to  hasten  the  negocia- 
tion,  and  the  abbey  of  Cercamp  was  fixed  on  as  the 
place  of  congress. 

While  Philip  and  Henry  were  making  these  advan- 
ces towards  a  treaty  which  restored  tranqoillitv  to  £u- 
rope,  Charles  V.  whose  ambition  had  so  long  disturbed 
it,  but  who  had  been  for  some  time  dead  to  the  world, 
ended  his  days  in  the  monastery  of  St  Justus  in  Estrema-' 
dura,  which  he  had  chosen  as  the  place  of  his  retreat,  as 
6f  v.  18  particularly  related  under  the  reticle  ChaRLZS  V. 
Vol.  XIX.  Part  U,  ,t 
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After  the  death  of  Charles,  the  kingdom  of  Spain 
soon  lost  great  part  of  its  consequence.   Though  Charles 
had  used  all  his  interest  to  get  his  son  Philip  elected 
emperor  of  Germany,  he  had  been  totally  disappointed; 
and  thus  the  grandeur  of  Philip  IL  never  equalled  that 
of  his  father.     His  dominions  were  also  considerably 
abridged  by  his  tyrannical  behaviour  hi  the  Netherlands. 
In  consequence  of  this,  the  United  Provinces  revolted  ; 
and  after  a  long  and  bloody  war  obtained  their  liberty  *.  ^ctoIi  of 
In  this  quarrel  Elizabeth  of  England  took  part  against  ^^i^^^V"'^"^** 
Philip,  which  brought  on  a  war  with  Spain.     The  great  #  s™Un%^ 
loss  he  sustained  in  these  wars  exhausted  the  kingdom  r</  Provin- 
both  of  men  and  money,  notwithstanding  the  great  sums  ccs. 
imported  firom  America.     Indeed  the  discovery  of  that 
country  has  mnch  impoverished,  instead  of  enriching 
Spain  ;  for  thus  the  inhabitants  have  been  rendered  lazy 
and  averse  to  every  kind  of  manufacture  or  traffic,  which 
only  can  be  a  durable  source  of  riches  and  strength  to      *^^. 
any  nation.     The  ruin  of  the  kingdom  in  this  respect,  ■^J^P"*"®'^ 
however,  was  completed  by  Philip  IH.  who,  at  the  in- Jiq^,^  ^^^ 
stigation  of  the  inquisition,  and  by  the  advice  of  hisUtbadcoa- 
prime  minister  the  duke  of  Lerma,  expelled  from  the  sequences 
kingdom  all  the  Morescoes  or  Moors,  descendants  of^^^J**"* 
the  ancients  conquerors  of  Spain.  Thirty  days  only  were 
allowed  them  to  prepare  for  their  departure,  and  it  was 
death  to  remain  beyond  that  time.     The  reason  for  this 
barbarous  decree  was,  that  these  people  were  still  Ma- 
hometans in  their  hearts,  though  they  conformed  exter- 
nally to  the  rites  of  Christianity,  and  thus  might  corrupt 
the  true  faith.     The  Morescoes,  however,  chose  them- 
selves a  king,  and  attempted  to  oppose  the  royal  man- 
date ;  but,  being  almost  entirely  unprovided  with  arms, 
they  were  soon  obliged  to  submit,  and  were  all  banished 
the  kingdom.     By  this  violent  and  impolitic  measure, 
Spain  lost  almost  a  million  of  industrious  inhabitants ; 
and  as  the  kingdom  was  already  depopulated  by  bloody 
wars,  by  repeated  emigrations  to  America,  and  ener- 
vated by  luxury,  it  now  sank  into  a  state  of  languor 
from  which  it  has  never  recovered.  jgp 

The  reign  of  Philip  IV.  the  successor  of  Philip  HI.  Philip  IV. 
comm^ced  in  1621.     He  had  not  been  long  seated  on^°*  *^*'' 
the  throne  before  the  expiration  of  the  1 2  years  truce 
which  Philip  IIL  had  concluded  with  the  United  Pro- 
vinces, again  involved  Spain  in  the  calamities  of  war. 
The  renewed  contest  was  carried  on  with  vigour  by  both 
the  contending  power.-*,  till  in  the  year  1648  the  Spanish 
monarch  was  compelled  to  sign  the  treaty  of  Monster,  _..  '7° 
by  which  the  United  Provinces  were  declared  free  and q/^J^    " 
independent.     From  this  period  the  power  of  the  Spa-Unitdl 
nish  monarchy  began  to  decline,  «s  it  had  abready  been  Pro^iacet. 
severely  shaken  by  the  loss  of  Portugal.  *7* 

This  event  took  place  in  1640,  when  the  Portuguese  ^^^.^^'^J*^ 
finally  threw  off  the  Spanish  yoke,  an4  that  country  re- An.  1640. 
mained  an  independent  kingdom,  till  the  power  of  Bo- 
naparte compelled  its  lawful  monarch  to  abandon  his 
European  territories.  Philip  IV.  also  prdsecuted  an 
unsuccessful  war  with  France.  This  war  was  termina- 
ted in  1659,  and  Philip  died  about  six  years  after.  '7' 

The  new  monarch,  Charles  IL  was  only  four  years  J  gx 
old  when  he  succeeded  to  the  throne.  He  was  of  a  * 
feeble  constitution,  and  a  weak  capacity.  The  war 
.which  had  been  occasioned  by  the  revolt  of  Portugal, 
.continued  till  the  year  1668,  when  a  peace  was  con- 
cluded, and  the  independence  of  that  kingdom  was  ac- 
knoviedged.  Hostilities  bad  been  renewed  with  France,  x 
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hnt  greatly  to  the  disadnuitAge  of  the  Sptniarda,  who 
lost  some  of  the  ri cheat  and  best  fortified  towns  which 
they  still  possessed  in  Flanders.  The  peace  of  Nime- 
gueii  betweeA  France  and  Spain  was  signed  in  the  year 
1678.  Charles  II.  died  in  1700,  and  with  him  ended 
the  male  line  of  the  bouse  of  Austria^  a  dynasty  to 
which  Spain  owes  less  than  to  any  other  race  of  its  mo* 
narchs. 

Historians  have  been  fond  of  representing  the  domi- 
nion of  the  Austrian  princes  in  Spain  as  productive  of 
the  greatest  glory  and  advantage  to  that  kingdom*  The 
reign  of  Charles  V.  may  indeed  be  said  to  have  been  a 
glorious  reign  \  bat  little  of  its  glory  belonged  to  Spain, 
and  the  emperor  certainly  neglected  her  interests  in 
advancing  those  of  his  more  favoored  territories.  The 
picture  given  by  the  Spamsh  historians  of  the  state  of 
Spain  at  the  accession  and  during  the  reign  of  Philip 
J  I.  fully  evinces  how  little  that  kingdom  had  profited 
by  the  change  in  the  Hue  of  its  succession.  Agricul- 
ture was  neglected  ;  commerce  was  fettered  by  enor- 
mous duties,  and  the  people  were  held  in  the  chains  of 
ignorance  and  superstition. 

Charles  II.  was  succeeded  by  Philip  V»  duke  of  An- 
jou,  and  grandson  to  Lottis  XlV.  of  France,  who  had 
been  nominated  heir  to  the  Spanish  throne  by  the  late 
monarch.  Tlie  transactions  of  the  war  which  was  soon 
declared  against  France  and  Spain,  by  Fngland,  Hol- 
land, and  tiie  empire,  assisted  by  Savoy,  Portugal,  and 
Prussia,  have  been  already  related  under  the  article Bri- 
TAIK,  from  N°  345  to  N*  371.  The  treaty  of  Utrecht, 
which  terminated  the  differences  between  the  principal 
contending  powers,  was  signed  in  I7I3«  and  in  1 715  a 
permanent  peace  was  concluded  between  Spain  and  Por- 
tugal. Hostilities,  however,  still  continued  with  Savoy 
and  Sardinia,  and  in  1715  the  island  of  Sardinia  was 
taken  by  a  Spanish  fleet,  and  the  year  following  another 
fleet  belonging  to  the  same  nation  invaded  Sicily,  bat 
was  defeated  by  the  British  admiral  Byng.  By  a  new 
treaty  in  1720,  Sardinia  was  given  to  the  duke  of 
Savoy,  and  Sicily  to  the  emperor  ^  and  by  the  treaty  of 
Seville,  concluded  in  1729,  the  ducliies  of  Tutcany, 
Parma,  and  Placentia,  wei*e  ceded  to  Spain.  In  1731, 
the  Spanish  king  invaded  Naples,  took  possession  of  that 
kingdom,  and  conferred  it  on  his  .^on  Don  Carlos,  in 
consequence  of  which  war  was  declared  between  Spain 
and  the  empire  in  1 733.  At  the  end  of  that  year  the 
palace  of  Madrid  was  consumed  by  fire,  and  all  the  ar- 
chives relating  to  the  Indies  perished  in  the  flames* 

In  1 739«  liostilities  were  renewed  between  Spain  and 
Britain,  (see  Britain,  N®  403)  ;  hut  the  only  succes- 
ses acquired  by  the  latter  power  were  the  capture  of 
Porto  Bello  by  Admiral  Vernon,  and  that  of  the  Ma- 
nilla galleon  by  Commodore  Anson.  After  a  long  and 
turbulent  reign,  Philip  V.  died  in  1746. 

Ferdinand  V  J.  a  mild,  prudent,  and  beneficent  prince, 
reformed  abases  in  the  administration  of  justice,  and 
management  of  the  finances.  He  revived  commerce, 
established  manufactures,  and  promoted  the  prosperity 
of  his  kingdom.  In  April  A*  D.  1 755,  Quito  in  South 
America  was  destroyed  by  an  earthquake. 
Charlc  m.  Charles  II L  succeeded  Ferdinand  in  1759.  The  fa- 
'^^^  moos  family  compact  was  concluded  at  Versailles,  A.  D. 
1761,  among  the  four  kings  of  the  house  of  Bourbon. 
The  English,  alarmed  by  the  naval  preparations  of 
Spain,  declared  war  in  1762  (see  Britain,  N^  450), 
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and  took  Havannab  in  the  island  of  Cuba,  and  ManiUa 
in  the  East  Indies.  Notwithstanding  thia  success, 
peace  was  hastily  concluded  at  Fountasohleaa,  in  No- 
vember, by  which  the  Havannah  was  restored.  In 
1767  the  Jesuits  were  expelled  from  Spain.  An  unsuc- 
cessful expedition  was  concerted  agaiiiet  Algiers,  A.  D. 
'775«  ^^®  particulars  of  which  are  related  in  M.Swin- 
burne^s  Travels,  letter  v.  In  the  war  betwreen  Great 
Britain  and  her  American  colonies,  Spain^  by  the  ia- 
trigues  of  the  French  court,  was  prevailed  on  to  take 
up  arms  in  suppoit  of  the  latter.  At  the  conclusion  of 
that  calamitous  war.  Great  Britain,  in  a  treaty  with 
Spain,  ceded  to  this  power.  East  and  West  Florida, 
and  die  island  of  Minorca.  Charles  died  in  1788^ 
and  was  succeeded  by  his  second  son  Charles  Anthony 
prince  of  Abturias,  the  eldest  having  been  declared  in- 
capable of  inheriting  the  orown.  ri 

Charles  IV.  had  not  been  long  seated  on  the  throne  ^^ 
before  the  portentous  revolution  in  France  involved  £0-  ^^ 
rope  in  a  general  scene  of  political  and  military  contest. 
The  king  of  Spain  joined  the  general  confederacy  against 
the  new  republic,  and  in  consequence  was  nunobered 
among  the  objects  of  its  resentment,  by  a  declaration  of 
war  in  1 793.     The  military  operations  of  Spain,  how-' 
ever,  were  extremely  languid)  and  after  two  campaigns,^ 
in  which  she  mi^ht  be  said  to  carry  on  rather  a  defeo-^ 

sive  than  offensive  war,  against  the  republican  armiesp 

(see  France,  N^  41  i),  she  was  compelled  to  conclude Aa  111^ 
a  treatv  of  peace,  which  was  signed  at  Basil  on  the 
22d  July  1795.  By  this  treaty  the  French  repoblie 
restored  to  the  king  of  Spain  all  the  conquests  which 
she  had  made  from  htm  since  the  commencement  of  ho- 
stilities, and  received  in  exchange  all  right  and  pro- 
pertv  in  the  Spanish  part  of  St  Domingo.  17I 

This  treaty  was  soon  followed   by  a  xtipture  vuth^"^. 
Great  Britain.     On  5th  October  1796,  the  court  of*2jS" 
Spain  published  a  manifesto   against  this  country,  to^^ 
which  the  court  of  London  made  a  spirited  reply  ^  andii.ini 
about  the  same  time  was  publislied  a  treaty  of  ottensiva 
and  defensive  alliance,  which  had  been  concluded  about 
two  months  before,  between  the  king  of  Spain  and  the 
French  republic.     In  the  war  which  followed  between 
Spain  and  Great  Britain,  his  Catlu>lic  majesty  could 
boast  of  but  little  honour  or  success ;  and  the  French 
republic  gained  little  from  its  new  ally,  but  the  contri- 
butions of  money,  which  she  from  time  to  time  compel- 
led him  to  advance.     On  the  t^tli  of  February  i797,Aaiif> 
a  Spanish  fleet  of  27  sail  of  the  line  was  defeated  by 
Sir  John  Jervis  off  Cape  St  Vincent  (see  Frakxe,  (r 
4E2)  f  and  four  of  the  Spanish  line  of  battle  ships  were 
left  in  the  hands  of  the  victors.     From  thia  time  till 
the  temporary  termination  of  hostilities  by  the  peace 
of  Amiens  in  1802,  there  is  nothing  remarkable  in  the 
transactions  of  Spain. 

On  the  renewal  of  the  war  in  J  803,  Spain  was  again Aa  i<Q> 
compelled,  by  the  overbearing  power  of  France,  ta 
take  an  active  part  against  Great  Britain,  and  fitted 
out  a  formidable  fleet,  which  was  united  to  a  consider- 
derable  naval  force  of  the  new-made  emperor  of  the 
French.  The  Spanish  declaration  of  war  against  Bri- 
tain is  dated  at  Madrid  on  the  1 2th  of  December  1804  ^ 
and  on  the  21st  of  October  1805,  the  oombined  ffeets  Aa  i<^ 
of  France  and  Spain  were  nearly  annihilated  by  Lord 
Nelson^s  decisive  victory  off  Cape  Trafalgar. 

After  this  terrible  hlovf  to  the  naval  poiier -of  Spain, 
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nothing  of  imporUnce  took  pltce  tilt  t8o8,  when  tbe     was  hastened  %y  tt»  inAirmatMii 

designs  of  Bonaparte  against  the  independence  of  Spain, 

which  had  been  long  suspected,  were  openfy  avowed,  in 

f^eonsequence  of  a  domestic  dispute^  probably  fomented 

tj^!^^^  by  the  emissaries  of  France,  which  took  place  between 

itUriM.  Charles  IV.  and  the  prince  of  Astarias.     During  the 
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winter  of  1807-S  the  public  mind  in  Spain  had  been 

Seatly  agitated.  Some  accused  the  prince  of  the  Peace, 
on  Manuef  Godoy,  (who  had  long  held  the  helm  of 
state,  and  was  the  richest  and  most  powerful  subject  in 
tlie  kingdom),  of  having  concerted  with  the  queen  to 
destroy  the  prince  of  Asturias.  Others  accused  the  prince 
of  Asturias  of  being  at  the  head  of  a  party  to  dethrone 
his  father.  Solemn  councils  and  long  proceedings,  fd- 
fowcd  up  by  exiles  and  violent  acts,  far  from  calming 
opinions,  served  to  agitate  them  still  more. 

In  March  1808,  several  disturbances  happened  at 
An&njuez.  These  disturbances  were  excited  by  a  report 
that  the  royal  family  were  aboot  to  qUU  Spain  and  emi- 
grate to  America.  In  consequence  of  this  report,  the 
populace  of  the  neighbouring  villages  repaired  in  crowds 
to  Arsinjuez,  where  they  found  the  attendants  of  the 
court  packing  up  the  baggage  of  the  royal  household  5 
and  understood  that  relays  of  horses  were  stationed  on 
the  roaii  to  Seville,  and  that  every  thing  was  prepared 
for  tbe  departure  of  the  royal  fugitives,  who  were  to 
take  shipping  at  that  port,  it  was  suspected  that  Don 
Manuel  Godby,  or,  as  be  Ints  commonly  been  called, 
tbe  prince  of  the  Peace,  was  the  chief  instigator  of 
this  unpopular  measure  ;  and  the  fury  of  the  pt'Ople  was 
directed  chiefly  a'tainst  that  nuhleman,  whose  palace  they 
attacked  on  the  18th  of  March.  He,  however,  found 
means  to  escape  for  the  present,  but  was  afterwards  ar- 
rested in  a  gurrec  of  his  own  house.  In  the  mean  time 
tbe  king  issued  two  decrees  with  a  view  to  allay  the 
popular  ferment ;  but  as  this  still  continued,  he  on  the 
19th  took  the  extraordinary  resolution  of  abdicating  the 
throne  in  favour  of  the  prince  of  Asturias.  This  reso- 
lution was  made  known  by  a  royal  decree,  in  which 
Charles  declared  that,  as  his  natural  infirmlues  no  long- 
er prrmitted  him  to  support  the  weight  of  government, 
and  the  re-establishment  of  his  health  required  a  change 
of  cliniKte,  he  had  after  (he  nio«t  mature  deliberation 
resolved  to  abcHcate  his  crown  in  favour  «f  his  heir  the 
prince  of  Aslunas;  and  this  resolution  he  declared  to 
be  the  result  of  his  own  free  wilt. 

The  new  sovereign  was  accordingly  proclaimed  by 
the  title  of  Ferdinand  VJI.  and  issued  an  edict  confisca- 
ting the  effects  of  Don  Manuel  Codoy,  and  announcing 
the  appointment  of  the  duke  of  Lifantado,  a  nobleman 
deservedly  popular  for  his  talents  and  virtues,  to  the 
presidency  of  Castile  and  the  command  of  the  royal 
guards. 

These  disturbances  have  commonly  been  attributed  to 
the  machinations  of  the  French  emperor,  who  had  gain- 
complete  ascendency  over  the  weak  Charles  j  and 
lad  rendered  the  prince  of  the  Peace  entirely  subser- 
vient to  the  views  which  he  bad  formed  on  the  inde- 
pendence and  the  liberties  of  Spain.  How  far  tliis  sup- 
position is  correct,  it  is  impossible  for  us  at  thin  time  to 
determine ;  but  it  is  rendered  probable  by  the  active 
measures  taken  about  this  time  by  Napoleon  to  awe  by 
a  French  force  the  Spanish  nation.  Murat  the  grand 
duke  of  Berg  was  at  this  time  on  his  march  towards  the 
capital  with  a  body  of  French  troops )  and  his  march 
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he  hnd  received 
of  the  tnmnlts  at  Aranjuez.  Thii  general  cnnsed  it  to 
be  intimated  to  Ferdinand,  that  tbe  emperor  of  tbe 
French  was  on  bis  journey  to  Spain,  and  advised  him  to 
meet  his  roaster  on  the  load.  In  the  mean  time  lie  was 
tampering  with  the  self-deposed  monarch,  whom  he  as- 
sured of  the  assistance  of  Bonaparte  in  reinstating  him 
on  the  throne.  Charles  accordingly  addressed  a  letter 
to  Bonaparte,  in  which  he  contradicts  the  assertion  of 
his  decree  of  the  19th  ;  and  declares  that  his  abdication 
was  a  measure  of  compulsion  5  and  throws  hiinsflf  on 
the  protection  of  that  great  monarch,  his  friend  ami 
illy,  from  whom  alone  be  and  his  subjects  can  hope  to 
derive  tranquillity  and  happiness.  18  r 

It  appears  to  have  been  the  design  of  Murat  tadi*aw  Dcwgni  c( 
out  of  Spain  tbe  whole  of  the  royal  famtly,  and  in  this  f**".?^^* 
design  he  completely  socceeded*  Ferdinand  net  out  to  d^p^n j^n^^ 
meet  Bonaparte,  accompanied  by  tbe  F*rench  general  Sa-  of  Spain, 
vary,  and  had  advanced  as  far  as  Vittoria,  where  he  was 
left  by  Savary,  and  where  he  fonnd  himself  surrounded 
by  French  troops.  He  was  compelled  to  remain  at  Vit- 
teria,  until  Savary,  who  had  proceeded  to  Bajonne, 
where  Bonaparte  then  was,  should  return  and  intimate 
to  him  the  pleasure  of  his  master.  When  the  general 
returnrd,  he  brought  with  htm  a  letter  from  Napoleon 
to  Ferdinand.  In  this  letter,  which  is  addressed  Hf  Fer- 
dinand as  prince  of  Asturiaa,  and  not  as  king  of  Spain, 
Bonafmrte  assured  tbe  prince,  that  the  sule  object  of  his 
journey  into  Spain  was  to  make  such  reforms  to  that 
kingdom  as  would  be  agreeable  to  the  public  feelings. 
TVithout  pretending  to  judge  respecting  the  lute  i^evo- 
lution,  he  cautions  Ferdinand  against  tli^  dang^  to  be 
apprehended  from  sovereigns  permitting  their  subjects 
to  take  justice  into  their  own  bands.  AT\er  insinuating 
bis  own  power  over  the  royal  famify  of  Spain,  and  ad- 
verting to  the  tumults  that  had  taken  place,  in  which 
some  of  his  troops  had  fallen,  be  makes  nse  of  the  fol- 
lowing expression,  **  a  few  of  my  soldiers  may  be  mur- 
dered J  but  the  subjugation  of  Spain  sbaH  be  the  conse- 
quence of  it.** 

Ferdinand  confounded  at  the  conduct  of  the  French 
emperor,  and  alarmed  for  his  own  personal  balety,  was 
compelled  to  proceed  00  his  journey.    When  he  arrived 
ac  Bayonnc  he  was  received  by  the  prince  of  Neuft-hatel 
and  Duroc,  and  was  conducted  to  a  place  by  no  means 
suited  to  bis  rank  or  his  character  as  ally  of  Bonaparte. 
He  however  dined  with  the  emperor ;  but  after  be  had 
retired.  General  Savary  brought  a  message  fmnr  hiv  mas- 
ter, intimating  his  determination  that  the  present  royal 
family  of  Spain  should  give  up  to  him  all  right  and 
title  to  the  crown  of  that  kingdom,  and  that  they  should 
be  succeeded  by  a  branch  of  his  own  family.    Astonish- 
ed at  this  intimation,  Ferdinand  sent  hi«  prime  minister 
Cevallos,  to  canvas  tbe  matter  with  M.  Champagnyv 
the  confidential  secretary  of  Napoleon.   The  conference 
was  held  in  an  apartment  adjoining  the  cabinet  of  the 
emperor^  and,  as  it  appeared,  within  his  hearing:  for 
when  Cevallos  was   arguing  with   great  warmth  and 
strength  of  reasoning  on  tbe  injustice  and  even  impolicy 
of  the  proposed  measures,  both  he  and  Champagny  wero 
ordered  into  the  emperor^s  presence;  and  the  former  waa 
reviled  in  the  grossest  terms,  branded  with  tbe  appella- 
tion of  a  traitor,  accused  of  having  maintained  that  the 
recognition  of  Bonaparte  was  not  necessary  to  the  vali- 
dity of  his  master's  title  to  the  throne  of  Spn0iy  and  of 
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having  affirmed  that  if  the  French  dared  to  attack  the  in- 
dependence of  the  Spanish  monarchy,  three  handred  thou- 
sand men  would  rise  to  defend  it  and  repel  the  invaders. 
After  Napolean  bad  thus  indulged  the  violence  of  his 
temper,  he  entered  in  a  harsh  and  arrogant  style  on  a 
discussion  of  the  points  in  dispute  between  bis  secretary 
and  Cevallos ',  and  finding  that  be  could  neither  convince 
nor  silence  the  Spanish  minister,  he  abruptly  concluded 
uitb  the  following  peremptory  declaration  :  "  I  have  a 
system  of  policy  of  my  own  ^  you  ought  to  adopt  more 
liberal  ideas,  to  be  less  susceptible  on  the  point  of  hon- 
our, and  not  sacrifice  the  prosperity  of  Spain  to  the  in- 
terest of  the  House  of  Bourbon.'^  From  this  time  the 
destiny  of  the  Spanish  royal  family  was  fixed.  Ferdi- 
nand the  monarch  of  the  people^s  choice  was  already  a 
captive,  and  not  many  dajs  elapsed  before  the  rest  of  the 
royal  faniilj  was  in  the  same  situation.  On  the  first  of 
May,  Ferdinand  bad  made  a  conditional  renunciation  of 
bis  crown  in  fvivour  of  bis  father,  and  on  the  fifth  of  the 
same  month  Bonaparte  bad  a  long  conversation  with 
Charles  the  Fourth  and  his  queen.  Ferdinand  was  cal- 
led in  by  bis  father,  to  hear,  in  the  presence  of  him  and 
the  queen,  the  disgusting  and  humiliating  expressions 
which  were  uttered  by  the  French  emperor,  expressions 
of  such  a  nature,  that  Cevallos  sajs,  be  dares  not  record 
them.  All  the  parties  were  seated  except  Fcrdinanil^  he 
was  ordered  by  bis  father  to  make  an  absolute  renuncia- 
tion of  the  crown,  on  pain  of  being  treated  as  an  usurper 
and  a  conspirator  against  the  right  of  bis  parents.  With 
this  requisition  Ferdinand  complied,  and  thus  completed 
the  abdication  of  bis  family  ^  for  it  appeared  that  on  the 
preceding  day  Charles  had  executed  the  deed  of  resig- 
nation, which  transferred  to  the  emperor  of  the  French 
his  title  to  the  crown  of  Spain,  on  consideration  of  receiv- 
.  ing  during  his  life  an  annuity  of  eighty  millions  of  reals, 
of  a  dowry  to  bis  queen  of  two  millions  of  reals,  and  to 
the  infantes  of  Spain  the  annual  sum  of  four  hundred 
thousand  livres. 

Thus  bad  Bonaparte  effected  the  transference  of  the 
Spanish  nation  from  the  Bourbon  dynasty  to  his  own  fa- 
mily, so  far  at  least  as  that  transference  could  be  efiec- 
ted  by  the  formal  renunciation  in  bis  favour  of  the  rnjal 
family,  and  by  a  strong  but  suspicious  recommendation 
from  them  to  the  Spanish  nation  to  receive  their  new 
,  sovereign,  whoever  be  should  be,  with  submission  and 
obedience.  Filled  as  the  annals  of  mankind  are  wjth 
examples  of  treachery,  perfidy,  and  violence,  it  would 
.  be  difficult  to  point  out  a  deed  which  in  every  part  of 
its  performance,  in  its  own  nature,  or  in  the  character  of 
the  means  by  which  it  was  effected,  bears  such  strong 
^marks  of  unjust  and  lawless  tyranny. 

It  was  soon  understood  that  Napolean  designed  the 
crown  of  Spain  for  his  brother  Joseph,  who  had  some 
time  before  been  placed  on  the  throne  of  Naples.  In  an 
address  to  the  Spanish  nation,  which  Bonaparte  publish- 
ed immediately  after  the  abdication  of  Charles  and  Fer- 
dinand, he  informed  them  that  be  did  not  mean  to  reign 
over  them  in  person,  but  that  be  would  give  them  a  so- 
vereign every  way  resembling  himself.  In  the  begin- 
ning of  June  Joseph  Bonaparte  arrived  in  the  neighbour- 
hood of  Bayonne,  where  be  was  received  by  a  deputa- 
tion of  the  grandees  of  Spain  and  from  the  council  of 
Castile,  and  presented  with  a  congratulatory  address, 
written  in  the  most  fulsome  style  of  adulation,  on  bis 
accession  to  the  Spaniiih  throne. 
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But  though  the  nominatioii  of  Joseph  Booaparte  wis    spn. 
easily  effected,  it  was  not  so  easy  to  place  bim  on  the  ^     y  -< 
throne  in  opposition  to  the  almost  nnaoimous  will  of  the ^   'J'^ 
Spanish  nation.  Ferdinand  the  Seventh  was  the  darling  ^y""^,^ 
of  the  people }  and  his  accession  to  the  crown  had  beeajg^^,^ 
hailed  by  them,  both  as  placing  them  under  the  domioioBor  tk%> 
of  a  beloved  monarch,  and  as  releasing  them  from  tbeakidL 
tyranny  of  Godoy,  who  was  an  object  of  almost  univer- 
sal detestation.     They  had  hitherto  submitted  with  pa- 
tience to  the  influence  and  power  of  France,  hopeless  of 
rescuing  themselves  while  Charles  possessed  the  throne, 
and  while  the  prince  of  the  Peace  directed  his  councils^ 
but  the  accession  of  Ferdinand,  and  the  consequent  dis- 
grace of  the  favourite,  had  led  them  to   hope  that  they 
should  DOW  find  a  sovereign  willing  to  direct  and  assist 
their  efforts  to  regain  their  independence.    Under  these 
expectations,  a  great  part  of  the  nation  had  come  for- 
ward to  offer  their  assistance  in  supporting  the  claims  of 
the  new  monarch.    The  province  of  Catalonia,  the  most 
industrious  and  the  most  warlike  of  the  Spanish  nation, 
particularly  distinguished  itself  by  the  promptitude  and 
extent  of  its  offers.  Soon  af^er  Ferdinand  had  ascended 
the  throne,  the  captain-general  of  Catalonia,  relying  on 
the  well-known  resources  and  dispositions  of  the  inhabi- 
tants, bad  come  forward  with  an  offer  of  a  military  force 
of  above  a  hundred  thousand  men  j  and  other  provinces 
would  have  followed  this  example,  but  Ferdinand  bad  I 

discouraged  these  military  preparations,  and  appeared 
willing  to  submit  quietly  to  French  bondage. 

The  spirit  which  had  animated  the  Spaniards  tbos 
boldly  to  support  their  favourite  sovereign,  was  net  ofa 
nature  to  be  chilled  and  repressed  by  his  timidity  or 
example.  The  hatred  which  they  had  conceived  against 
the  French  daily  found  fresh  sources  of  nouri:»hment. 
They  saw  Ferdinand,  who  had  rejected  their  proffered 
services  lest  be  should  expose  himself  to  the  suspicion  or 
displeasure  of  Bonaparte,  enticed  by  deceit,  or  compelled 
by  violence,  to  relinquish  bis  kingdom  and  commit  hint- 
self  to  the  power  of  his  enemy.  They  anticipated  the 
consequences,  and  prepared  to  resist  them  with  vigour 
and  unanimity.  The  renunciation  of  the  royal  family 
in  favour  of  Bonaparte  was  no  sooner  known  in  Spain, 
than  the  northern  provinces  burst  into  open  insurrection. 
Asturias  and  Gallicia  set  the  glorious  example  ;   and  it  |< 

was  Hoon  followed  by  almost  every  part  of  Spain,  not 
immediately  occupied  or  overawed  by  the  armies  of 
France. 

One  of  the  first  steps  taken  by  the  leaders  of  the  in^ 
surrection  was,  to  assemble  the  juntas  or  general  assem- 
blies of  the  provinces.  When  these  were  organized, 
they  issued  proclamations,  calling  on  the  Spaniards  to 
rise  in  defence  of  their  sovereign,  and  in  the  assertion  of 
their  own  independence.  Besides  these  proclamations 
from  the  provincial  juntas,  addresses  were  published  in 
almost  every  province  by  the  leaders  of  the  popular 
cause  V  in  particular,  the  province  of  Aragon  was  ac"- 
dressed  by  Pal  a  fox,  a  name  celebrated  in  the  annals  of 
the  Spanish  revolution,  in  a  bold  and  spirited  manifestos 
The  junta  of  Seville,  which  assembled  on  the  27th  of 
Maj,  formed  itself  into  a  supreme  junta  of  government, 
caused  Ferdinand  to  be  proclaimed  king  of  Spain,  took 
possession  of  the  military  stores^  and  issued  an  order  for 
all  males  from  16  to  45,  who  had  not  children,  to  en- 
roll themselves  in  the  national  armies. 

It  was  natural  that^  when  entering  on  se  determined 
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an  opp,osition  to  the  measaFes  of  Bonaparte,  the  Spa- 
niards should  turn  their  eyes  towards  that  nation,  hj 
vihom  alone  the  ambitious  views  of  that  potentate  had 
been  successfully  combated.  A  peace  and  alliance  with 
Britain  was  evidently  not  only  a  measure  of  policy,  but 
would  afford  them  the  most  efifectual  assistance  in  the 
formidable  struggle  in  which  they  were  about  to  engage. 
Accordingly,  deputies  were  dispatched  to  Great  Britain 
from  several  of  the  provinces,  to  solicit  the  aid  and 
friendship  of  that  country,  and  to  concert  measures  with 
the  British  ministry  for  executing  the  plans  which  had 
been  contrived  for  freeing  the  kingdom  from  the  French 
yoke.  The  junta  of  Seville  issued  a  declaration  of  war 
with  France,  and  declared  the  Spanish  nation  on  terms 
of  peace  and  amity  with  Britain.  The  Spanish  de- 
puties were  empowered  to  solicit  supplies  of  arms,  am- 
munition, clothing  and  money  \  but  it  was  thought  that 
a  supply  of  British  troops  would  be  unnecessary,  the 
Spanish  patriots  considering  themselves  as  fully  equal  to 
the  defence  of  their  country.  The  cause  of  the  Spanish 
patriots  was  eagerly  embraced  by  the  court  of  London, 
and  by  the  British  nation  at  large,  and  the  most  active 
measures  were  quickly  taken  to  send  them  effectual  aid. 
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■he  the  Spaniards,   the   French  forces  were  collecting  in 

inch  and  great  numbers,  both  on  the  frontiers,  and  in  the  neigh- 
*"    ®''hourhood  of  the  capital.     Above  25,000  men,   under 
the  command  of  Bessie  res  and  Lassoles,  tlu*eatened  the 
provinces  of  Asturias  and  Biscay,  or  occupied  the  plains 
of  Castile.     Ten  thousand  men  were  shut  up  in   the 
citadel   of  Barcelona  ;  anrl,  to  relieve  them  a  strong 
body  of  French   troops   had  marched  from  the  fron- 
tiers, and  laid  siege  to  Zaragoza.    A  considerable  body 
under  General  Moncey  attacked  the  city  of  Valencia; 
while  the  grand  duke  of  Berg,  after  having  detached 
General  Dupont  at  the  head  of  20,coo  men,  to  quiet 
the  insurrection  of  the  southern  provinces,  held  Madrid 
with  abont  15,000  troops.     Junot^  with  about  25,000 
men,  had  entered  Portugal,  and  taken  possession  of  the 
capital.     The  whole  French  force  at  this  time  in  Spain 
cannot  be  computed  at  less  than  100,000  men.     These 
were  opposed  by  a  very  numerous,  but  undisciplined 
force,  commanded  by  generals  of  acknowledged  bra- 
very, but  differing  widely  from  each  other  in  experience 
and  military  prudence.     General  Falafox  commanded 
in  Aragon  ;  General  Castanos  in  the  southern  provin- 
^^         ces  ;  and  General  Blake  in  the  north. 
eesses         The  first  exertions  of  the  Spanish  patriots  were  emi- 
he  Spa-  nently  successful,  though  they  have  been  greatly  exagr 
i  pa-      gcrated  in  the  newspapers  published  under  authority  of 
^  the  juntas.     The  harbour  of  Cadiz,  which  contained  a 

numerous  and  well-appointed  fleet,  was  under  the  com* 
mand  of  the  marquis  de  Solano,  a  man  notoriously  at- 
tached to  the  French  interest  j  and  here  lay  a  French 
fleet,  consisting  of  five  ships  of  the  line  and  a  frigate. 
One  of  the  first  efforts  of  the  patriots  was,  to  obtain 
possession  both  of  Cadiz  and  the  French  fle6t,  and  in  this 
they  completely  succeeded.  Solano  was  arrested  and 
put  to  death,  and  Don  Morla  was  appointed  in  his 
room.  In  the  beginning  of  June  the  French  fleet  was 
summoned  to  surrender,  and  on  the  admiraPs  refusal, 
was  furiously  attacked  by  the  batteries  on  shore,  and 
obliged  to  capitulate.  The  force  detached  by  Murat, 
under  Dupont,  was  attacked  near  Baylen  on  the 
22d  July  by  Major-general  Reding,  second  in  com- 
mand ander  Castanos,  and  after  having  been  defeat- 


ed, was  compelled  to  sarrender  at  discretion.  The 
French  force  besieging  Zaragoza,  was  repeatedly  attack- 
ed by  General  Palafox,  and  suffered  considerable  losses, 
wliile  that  city  held  out  with  the  most  heroic  bravery. 
Perhaps  there  are  few  instances  in  the  annals  of  modern 
warfare,  in  which  such  persevering  and  successful  cou-* 
rage  has  been  displayed,  as  by  the  defenders  of  Zara- 
goza. All  the  means  of  attack  which  were  in  possession 
of  the  French,  directed  by  the  skill  with  which  their 
long  experience  and  success  had  supplied  them,  were 
made  4]se  of.  The  inhabitants  were  obliged  continually 
to  be  upon  their  guard,  and  to  be  prepared  to  resist  tbei 
most  unexpected  and  secret,  as  well  as  the  most  opea 
and  violent  assaults.  The  city  was  fireqoently  bombai*d* 
ed  in  the  middle  of  the  night,  at  the  same  time  that  the 
gates  were  attempted  to  be  forced  under  cover  of  the 
shells.  More  than  once  the  French  got  into  some  parts 
of  the  town  ^  but  they  were  received  with  so  much, 
coolness  and  bravery,  that  they  were  never  able  to  pre- 
serve what  they  had  with  so  much  difficulty  and  loss 
acquired.  The  women  vied  with  their  husbands,  sons, 
and  brothers,  in  the  display  of  patriotism  and  contempt 
of  danger:  regardless  of  the  fire  of  the  enemy,  they 


While  these  preparations  were  making  on  the  part  of    rushed  into  the  very  middle  of  the  battle,  administering 
~       "     "       "      ~~  "  support  aud  refreshment  to  the  exhausted  and  wound- 

ed, and  animating,  by  their  exhortations  and  example^ 
all  ranks  to  such  a  display  of  firmness  and  bravery  as 
long  secured  this  important  city.  When  it  is  recol- 
lected, that  the  attacks  of  the  French  were  numerous, 
and  varied,  that  they  were  constantly  repeated  with, 
fresh,  and  generally  with  increasing  forces,  and  that  the 
sole  defence  of  the  city  rested  with  its  spirited  inhabi- 
tants and  the  army  of  Palafox  ^  some  idea  may  be  formed 
of  the  difficulties  they  must  have  undergone  and  sur^ 
mounted,  and  of  the  glory  to  whiqh  they  are  so  justly 
eutitled.  The  patriots  had  gained  possession  of  most  of 
the  sea  ports  in  the  bay  of  Biscay,  and  headed  by  the 
bishop  of  St  Andero,  repulsed  the  French  in  several  at- 
tacks. The  French  force  under  General  Moncey  was 
also  repulsed  before  Valencia,  and  the  patriots  wera 
equally  successful  in  several  other  quarters  j  so  that  by 
the  end  of  July  there  did  not  remain  above  40,000 
French  forces  within  the  Spanish  territory.  .  j^^ 

In  the  mean  time  preparations  were  making  at  Madrid  Airiral  ukd 
for  the  reception  of  the  newsovcreignJosephj  and  Murat,  ^iffl^t  of 
under  pretence  of  ill  health,  quitted  the  capital,  to  give'^***P*'^**" 
way  to  the  brother  of  his  master.     Joseph  Bonaparte"*^"*** 
arrived  at  Madrid  in  the  latter  end  of  July,  with  a 
guard  of  10,000  men  *,  but  soon  after  his  arrival  the 
news  of  the  defeat  and  capitulation  of  Dupont  reached 
Madrid,  and  threw  the  new  court  into  the  utmost  con- 
sternation.    They  understood  that  the  victorious  army 
of  Castanos  was  on  its  march  towards  the  capital^  and  if 
he  did  not  speedily  retire  from  so  dangerous  a  position. 
King  Joseph  dreaded  either  falling  into  the  hands  of  the 
conqueror  of  Dupont,  or  of  being  intercepted  in  his  re- 
treat by  the  army  of  General  Blake.     In  this  situation 
he  found  himself  under  the  necessity  of  quitting  the  ca-< 
pital  which  he  had  so  lately  entered,  and  before  the  end 
of  the  month  he  had  reached  Burgos  in  his  precipitate^ 
flight  towards  the  frontiers.     Thus,  within  the  space 
of  two  months,  did  the  people  of  Spain  behold  their 
country  almost  entirely  freed  from  the  presence  of  the 
French  \  and  this  glorious  and  happy  issue  had  been 
brought  about  by  their  own  intrepidity.      At  a  time 
when  their  situation  was  the  most  dispiriting  and  for- 
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Wn ;  ivfcen  their  king  bad  heeu  compelled  to  fonako 
theniy  and  to  make  over  his  right  to  the  throne  to  a 
foreign  potentate  \  when  they  heheld  aearcety  any 
troops  surrounding  them  on  all  sides^  hut  those  of  that 
potentate,  they  rose  in  arms,  and  opposed  themsrWes, 
onskilled  as  they  were  in  war,  and  totally  unprepared 
for  it,  to  a  man  before  whom  the  mightiest  empires  in 
Europe  had  fallen. 

The  successes  of  the  Spanish  arms,  though  hrilltant 
and  important,  wore  but  transient.  The  leaders  of  the 
iosarrection  appear  to  have  been  but  ill  calculated  to 
oppose  the  system  of  tactics  which  had  been  so  often 
practised  with  success  by  the  conqueror  of  Marengo,  of 
Jena,  and  of  Austerlitz.  Though  the  conquests  of  Ao« 
stria  and  Prussia  had  been  elFected  by  the  same  system 
which  the  French  were  now  pursuing  in  Spain,  the  mi- 
litary men  of  this  kingdom  were  incapable  of  analyzing 
them,  or  of  adopting  effectual  measures  of  opposition  or 
defence.  In  a  series  of  about  30  bulletins,  published 
from  the  French  army  of  Spain,  comprehending  from 
Ihe  beginning  of  November  1808  to  the  middle  of 
January  1 809,  we  read  of  nothing  but  the  rapid  move- 
ments and  snccesses  of  the  French,  and  the  defeat  and 
annihilation  of  the  best  appointed  armies  of  the  insur- 
gents. In  Gallicia,  General  Blake,  after  having  with- 
stood the  duke  of  Dantzic  (Marshal  Ney),  in  several 
encounters,  was  at  length  defeated,  and  his  army  disper- 
sed. A  division  of  the  army  of  Estremadura,  under 
Count  Belvider,  which  had  marched  from  Madrid  to 
support  the  city  of  Burgos,  was  attacked  and  defeated 
by  a  division  of  the  French  army  under  the  dukes  of 
Istria  and  Dalmatia;  while  the  army  of  General  Castanos 
was  fn  a  great  measure  dispersed,  after  a  severe  conflict 
on  the  heights  of  Tudela.  According  to  the  French 
account,  the  army  of  Castanos  consisted  of  45,000  men. 
It  was  opposed  by  the  duke  of  Montebello,  and  entirely 
defeated,  with  the  loss  of  nearly  4000  killed,  and  5000 
taken  prisoners. 

In  the  meantime  Bonaparte  had  entered  Spain,  and 
taken  the  command  of  the  French  army.  He  advanced 
by  rapid  marches  towards  Madrid,  and  at  the  end  of 
November  his  advanced  guard  reached  the  important 
pass  of  Somosierra.  This  pass  was  defended  by  a  body 
of  13,000  Spaniards,  with  sixteen  pieces  of  cannojn* 
Tbey  were  attacked  by  the  French  under  the  duke  of 
Belluno,  and  after  making  a  considerable  stand,  were 
entirely  defeated.  On  the  2d  of  December  Bonaparte 
arrived  in  the  neighbourhood  of  Madrid,  and  on  the 
5th  be  wan  master  of  that  capital. 

While  the  Spanish  patriots  were  thus  pursuing  their 
pcditlons  in  plun  of  opposition  to  French  tyranny  with  various  suc- 
tffs'^afh****'  the  British  cabinet  were  fitting  out  formidable  ex- 
ioU  peditions  to  the  coasts  of  Spain  and  Portugal.  There- 
ault  of  the  expedition  under  Sir  Harry  Burrard  and  Sir 
Arthur  Wellesley,  the  battle  of  Vimiera,  the  convention 
of  Cintra,  and  the  consequent  evacuation  of  Poi-tugal 
by  the  French,  in  the  month  of  August  1808,  have 
been  already  noticed  under  Portugal,  N°  49  and  50. 
After  these  transactions,  the  greater  part  of  the  British 
army  under  the  command  of  Lieutenant-general  Sir 
John  Moore,  proceeded  on  their  march  to  the  frontiers 
of  Spain.  The  progress  and  operations  of  this  army 
will  be  detailed  afterwards.  About  the  middle  of  the 
same  month,  a  body  of  13,000  British  troops,  under 
the  command  of  Sir  David  Baird,  arrived  at  Coronna, 
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and  proceeded  through  the  interior  of  the  country,  in- 
tending to  join  Sir  John  Moore  in  the  neighbourhood  of 
Madrid.  A  brigade  of  10,000  men  under  General 
Hope,  reached  that  capital,  and  established  themselves 
at  the  Escurial  \  but  on  the  approach  of  Bonaparte, 
were  under  the  necessity  of  retiring. 

Experience  has  shown  that  in  their  military  cam- 
paigns on  the  continent,  British  forces  have  to  contend 
with  numerous  difficulties,  surmountable  only  by  the  ut- 
most prudence  and  viligance  on  the   part  of  the  com- 
manding officers,  and  by  a  considerable  degree  of  skill 
and  foresight  on  that  of  the  projectors  of  such  under- 
takings.  Never  perhaps  were  these  difficulties  moi^  se- 
verely felt  than  in  the  march  of  Sir  John  lUoore   from 
Portugal  to  the  centre  of  the  Spanish  territory.    It  was 
found  that  in  whatever  direction  be  might  prosecute  his 
march,  he  would  encounter  either  bad  roads  or  scan* 
ty  supplies  of  provisions.     In  particular,   the  dilBculty 
of  transporting  the  artillery  over  the  Portuguese  moun- 
tains was  extreme }  and  the  Portuguese  at  Liisbon  were 
either  egregiously  ignorant  of  the  state    of  the   roadb 
which  led  through  their  own  country  to   the  Spanish 
frontiers,  or  were  unwilling  to  communicate   the  infor- 
mation which  they  really  possessed.     Und<;r   these  cir- 
cumstances it  was  found  necessary  to  divide  the  British 
army  ;  and  it  was  determined  to  send  forward  one  diYi- 
sion    consisting    of  6ooo  men  under  tJie    command  of 
Lieutenant-  General  Hope,  which  was  directed  to  march 
by  Elvas,  to  enter  Spain  by  Badajos,  and  to  proceed 
aloufr  tlie   Madrid  load  by  way  ofEspinar.     Another 
division,  consisting  of  two  brigades  under  General  Paget, 
was  detached  by  way  of  Elva's  and  Alcantara^  where  it 
was  to  pass  the  Tagus.     Two  brigades  under  General 
Beresford  moved  through  Portugal  by  way  of  Coimbra 
and  Almeyda  towards  Salamanca,  while  three  brigades 
under  General  Fraser  marched  towards  the  frontiers  of 
Spain  by  Abrantes  and  Almeyda. 

Burgos  had  been  recommended  by  the  Spanish  govern* 
nient  as  the  point  of  union  for  the  British  troops,  and  Ma- 
drid and  Valladolid  were  appointed  for  magazines.  The 
British  Bad  been  led  to  expect  that  they  would  find  be- 
tween 60,000  and  70,000  SpaniardH  assembled  under  Ge- 
neral Blake  and  the  marquiii  de  la  Romana  in  the  provin- 
ces of  Asturias  and  G&llicia,  and  that  a  much  greater 
number  was  ready  to  co-operate  with  tliem  under  the 
command  of  Castanos  on  the  front  and  left  of  the  priu- 
cipal  French  position.  l*he  S|>anisrds  had  been  repre- 
sented as  unanimous  in  their  enthusiasm  for  the  cause  of 
liberty,  and  as  ready  to  treat  the  British  troops  as  the 
saviours  of  their  country.  How  far  this  information 
was  correct,  will  be  seen  presently. 

In  marching  through  the  Portoguese  territory,  the 
troops  first  encountered  difficulties  which  tbey  were  not 
prepared  to  expect.  The  contractor  at  Lisbon,  who 
had  agreed  to  supply  the  divisions  with  rations  on  the 
march,,  failed  in  his  contract,  and  excessive  inconve- 
nience was  experienced  from  the  want  of  money.  The 
divisions  under  Generals  Fraser  and  Beresford  were  obli- 
ged to  halt,  and  it  was  some  time  before  tliey  could 
again  set  forward.  The  proceedings  of  the  centi-al  jun- 
ta, on  wliich  all  the  movements  both  of  the  British  and 
Spanish  armies  chiefly  depended,  were4anguid,  tardy, 
and  irresolute  ;  and  before  the  British  troops  could  as- 
semble in  any  force  in  Spain,  the  principal  armies  of 
the  patriots  had  been  defeated  and  dispersed  in  almost 
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every  quarter.  On  llie  8Ui  of  November  Sir  John 
Moore  reaclieil  Aloieyda.  The  breather  was  at  this 
time  extremely  mif^voumble,  and  the  troops  were  ex- 
posed to  almost  incessant  rain.  They  entered  Spain  on 
the  nth  of  November,  and  on  the  13th  Sir  John  ar- 
rived with  his  advanced  guard  at  Salamanca,  where  he 
halted,  intending  to  assemble  there  all  the  troops  which 
were  on  their  march  through  Portugal  While  he  re- 
mained at  Salamanca,  he  was  informed  that  a  consider- 
able French  force  had  assembled  and  taken  possession  of 
Valladoiid,  at  the  distance  of  only  twenty  leagues,  by 
which  one  of  the  places  that  had  b«en  intended  for  ma- 
^cines  was  lost.  At  this  time  Sir  John  had  with  him 
only  three  brigades  of  infantry  without  artillery,  and  it 
would  he  at  lea-Ht  ten  days  beiore  the  whole  of  the  divi* 
sions  could  come  up.  He  was  thus  exposed  to  almost 
an  immediate  attack  by  the  French  without  any  tffec- 
lual  supipost  from  the  boasted  patriotism  of  the  Spa- 
niards. 

The  situation  of  affairs  in  Spain  had  now  become 
extremely  critical  \  and  every  account  sent  to  Sir  Joha 
Moore  by  men  of  sound  judgment,  was  filled  with  con- 
vincing proofs  that  the  Spanish  government  had  con- 
cealed from  their  ally  the  very  desperate  state  of  their 
affairs.  General  Hope,  by  a  lonff  and  tiresome  march, 
had  reached  the  neighbourhood  ot  Madrid,  whence  he 
wrote  a  letter  to  Sir  John,  stating  that  every  branch 
was  affected  by  the  disjointed  and  inefficient  construc- 
tion of  the  government.  On  the  aSth  of  November 
Sir  Joltn  was  advertised  of  the  late  defeat  and  dispersion 
of  Castanosi,  and  of  the  little  probability  there  was  of 
his  being  able  to  march  forward,  so  as  to  effect  any  thing 
of  advantage.  He  therefore  determined  to  fall  back, 
though  this  determination  was  evidently  in  opposition  to 
the  wishes  and  advice  of  his  officers,  r  resh  dispatches, 
however,  from  the  seat  of  government,  diminishing  the 
losses  which  had  been  sustained  by  the  patriots,  and  ex- 
aggerating the  ardour  with  which  the  people  were  ac- 
tuated, induced  him  to  delay  his  retreat,  especially  at 
he  had  now  a  complete,  though  small  corps,  with  caval- 
ry and  artillery,  and  could,  by  a  movement  to  the  left, 
easily  effect  a  junction  with  Sir  David  Baird,  while  the 
division  under  General  Hope  had,  by  rapid  marches,  ar- 
rived in  the  neighbourhood  of  Salamanca. 

in  addition  to  the  misrcpreseotatioos  hj  which  the 
commanders  of  the  British  forces,  and  the  British  envoy 
at  Aranjuez,  had  been  deceived,  they  had  now  to  cou- 
tend  with  two  designing  men,  who,  it  soon  appeared, 
were  in  the  French  interest.  These  were  Don  Morla^the 
late  governor  of  Cadiz,  and  a  M.  Charmilljr^  By  the 
nachinations  of  tliese  nen,  Mr  Frere  was  leid  to  advise, 
and  Sir  Joltn  Moore  strongly  incited  to  undertake,  bring* 
ing  the  whole  of  the  British  force  to  the  neighbourhood 
of  Madrid,  where  they  would  soon  have  been  complete- 
ly within  the  power  of  the  enemy.  TluNiph  by  these 
arts  Sir  John  was  effectually  misled,  he  did  not  suffer 
himself  to  be  drawn  into  so  dangerous  a  snare.  He,  how- 
ever, advanced  beyond  Salamanca,  and  sent  forward  the 
reserve  and  General  BeresfordV  brigade  towards  Toro 
on  the  Douro,  where  they  were  to  unite  with  the  cavalry 
ooder  Lord  Paget,  who  bad  advanced  thither  from  As- 
torga.  On  December  latfa.  Lord  Paget,  with  the 
princi^l  pait  af  the  cavalry,  owrched  from  Toro  to 
Xovdesilka,  while  the  brigade  under  General  Scewact 
BMWfid  bom  Arivolo.    }n  the  yicinity  of  TordesiUi«| 


near  the  village  of  Sueda,  the  British  forces  were  first 
opposed  by  the  French,  a  small  party  of  whom  were  at- 
tacked and  defeated. 

While  Sir  John  Moore  was  at  Toro,  he  received  in- 
telligence that  the  duke  of  I>almatia  was  at  Saldana 
with  a  considerable  body  of  Fxeoch  troops,  that  Junot, 
duke  of  Abrantes,  was  marching  with  another  towards 
Burj^os,  and  that  a  third  under  the  duke  of  Treviso  was 
destined  for  Zaragoza.  He  was  very  desirous  that  the 
first  of  these  generals  should  advance  to  meet  him,  and^ 
with  this  view  he  had  come  forward  to  Toro,  which  he 
reached  on  the  i6th  of  December.  He  had  hoped  for 
effectual  assistance  from  the  corps  commanded  by  the 
marquis  de  la  Romana,  but  he  soon  found  that  this  ge- 
neral could  render  him  no  support.  He  had  now  re- 
solved to  threaten  the  communication  between  France 
and  Madrid  ^  and,  if  a  favourable  opportunity  offered, 
to  attack  the  duke  of  Dalmatians  corps,  or  any  of  the 
covering  divisions  that  shoold  pnesent  themselves.  He 
foresaw  that  this  would  necessarily  draw  upon  him  a 
large  French  force,  juid  of  course  would  prove  an  im* 
portant  diversion  in  favour  of  the  Spaniards  j  who  would 
by  this  means  have  the  oipportunity  of  collecting  in  tha 
south,  and  restoring  their  affairs.  The  army  was  now 
near  the  French  position.  The  cavalry  under  liord 
Paget  were  pushed  so  forward,  that  their  patrols  reached 
as  far  as  Valladolid,  and  had  iirequeiit  successful  skir- 
mishes with  the  enemy*  Colouel  Otway  met  a  detach* 
ment  of  French  cavalry,  charged  tihem,  and  made  the 
whole  prisoners^ 

On  the  18th  of  December,  Sir  John's  head-quartera 
were  at  Castro  Nuevo,  and  Sir  David  Baird's  at  Beoe- 
vente,  on  the  road  to  join  him.  On  the  20th  Sir  John 
reached  Majorga,  where  he  was  joined  by  Sir  David. 
Baird.  The  united  British  army  now  amounted  to  ni» 
ther  fewer  than  26,000  men,  of  whom  about  2000  were 
cavalry.  The  weather  was  extremely  cold,  and  the 
ground  covered  with  deep  snow.  Still  the  exertions  of 
the  troops  were  indefatigable,  and  the  cavalry  in  parti- 
cular attacked  and  defeated  a  considerable  body  of 
French  horse.  On  the  2 1st  the  army  reached  Sahagun, 
where  Sir  John  established  bis  head-quarters,  and  deter- 
mined to  halt  for  some  time,  to  refresh  bis  troops,  after 
the  fatigues  which  they  liad  undergone. 

Sir  John  had  now  arived  within  a  very  short  di&tanca 
from  Saldana,  where  the  duke  of  Dalmatia  was  posted,, 
with  the  flawer  of  the  French  army  \  and  preparation* 
were  made  foe  an  attack,  which  was  waited  for  with  alt 
the  ardour  and  impatience  which  distinguish  British- 
troops.  In  the  mean  time,  however,  repeated  couners 
arrived  at  head-quarters,  tlie  beareia  of  uapleasant  iii^ 
telligence.  Certain  information  was  received,  that  «- 
strong  French  reinfotxeroent  had  arrived  at  CarrioQ,  a 
little  to  the  right  of  Sahagun,  that  the  French  corpe, 
which  was  marching  to  the  sovtb,  had  halted  at  Tala^ 
vera,  and  that  the  enemy  were  advancing  from  Madrid 
in  considerable  force^  Sir.  John  now  saw  that  his  mo- 
tions bad  becA  watched  by  Bonaparte,  and  that  all  the 
arts  of  this  experienced  general  iiad  been  preparing  to 
entrap  him.  To  advance  was  madness  ^  to  retreat,  al- 
most in  the  face  of  an  enemv,  was  a'neaaure  of  the  oU 
most  danger,  but  it  was  the  only  alternative* 

On  the  24th  -oC  December  Sir  John  began  silently  Hb  letieat. 
and  secretly  to  prepan  for  his  retseat,  scad  to  provide, 
aa  far  as  poisible,  for  the  defonoe  of  those  parts  of  the 
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coaotry  ^hicli  ttefc  Btfll  held  by  tlie  patriots.  Willi 
this  latter  view,  he  directed  Sir  David  Baird  to  take 
the  route  towards  Valencia  de  Don  Juan,  while  the  rest 
6f  the  army  was  to  proceed  by  Castro  Gonzalo.  By 
this  division  the  magazines  and  stores  which  had  been 
deposited  at  Benevente  and  Zaroora,  were  also  effec- 
tually Secured. 

According  to  the  arrangement  made,  General  Fra- 
8er,  followed  by  General  Hope,  marched  with  their  di- 
visions on  the   24th  December  to  Valderos  and  Ma- 
jorga,  and  Sir  David  Baird  proceeded  with  his  to  Va- 
lencia.    To  conceal  this  movement,  Lord  Paget  was 
ordered  to  push  on  strong  patrols  of  cavalry  close  to 
the  advanced  posts  of  the  enemy.     The  reserve,  with 
two  light  corps,  did  not  retire  from  Sagahun  till  the 
morning  of  the  25th,  following  General  Hope.     Lord 
Paget  was  ordered  to  remain  with  the  cavalry  until 
evening,  and  then  follow  the  reserve.     These  last  were 
accompanied  by  Sir  John.     The  retreat  commenced  in 
this  deliberate  manner.    On  the  26th  of  December,  Sir 
David  Baird  reached  the  Eslar,  and  passed  the  ferry 
with  less  difficulty  than  was  expected.     He  took  post, 
according  to  his  orders,  at  Valencia,  and  wrote  to  the 
marquis  of  Romana,  urging  him  to  blow  up  the  bridge 
of  Mansilla.    The  other  divisions  of  infantry  proceeded 
trnmolested  to  Castro  Gonzalo.     On  the  24th  the  ad- 
vanced guard  of  Bonaparte^s  army  marched  from  Tor- 
desillas,  120  miles  from  M&drid,  and  strong  detach- 
ments of  cavalry  had  been  pushed  forward  to  Villalpan- 
do  and  Majorga.     On  the  26th,  Lord  Paget  fell  in 
with  one  of  those  detachments  at  the  latter  place.    His 
]ordship  immediately  ordered  Colonel  Leigh,  with  two 
ffquadrons  of  the   lOth  hussars,  to  attack  this  corps, 
which  had  halted  on  the  summit  of  a  steep  hill.     One 
of  Colonel  Leigh^s  squadrons  was  kept  in  reserve ;  the 
other  rode  briskly  up  the  hill ;  on  approaching  the  top, 
t^here  the  ground' was  rugged,  the  colonel  judiciously 
reined-in  to  refresh  the  horses,  though  exposcrd  to  a  se- 
vere fire  from  the  enemy.    When  he  had  nearly  gained 
the  summit,  and  the  horses  bad  recovered  their  breath, 
he  charged  boldly  fand  overthreiv  the  enemy  ;  many  of 
whom  were  killed  and  tvounded,  and  above   100  sur- 
rendered prisoners.    Nothing  could  exceed  the  coolness 
and  gallantry  displayed  by  the  British  cavalry  en  this 
Occasion.      The  i8th    dragoons  had  signal ited  them- 
selves in  several  former  skirmishes  ^  they  were  success- 
ful in  six  different  attacks.     Captain  Jones,  when  at 
Palencia,  had  even  ventured  to  charge  loo  French  dra- 
goons with  only  30  British  ^  14  of  the  enemy  were  kill- 
ed, and  six  taken  prisoners.     The  cavalry,  the  horse- 
icrtillery,  and  a  light  corps,  remained  on  the  night  of 
tiie  26th,  at  Castro  Gonzalo  ^  and  the  divisions  under 
Generals  Hope  and  Fraser  marched  to  Benevente.    On 
the  27lh,  the  rear-guard  crossed  the  Eslar,  and  follow- 
ed the  same  route,   after  completely  blowing  up  the 
bridge. 

We  shall  not  attempt  any  farther  detail  of  this  dan- 
gerous and  calamitous  retreat,  in  which  our  army  suf- . 
fered  extremely,  from  the  fatigues  of  constant  marching,' 
firom  the  badness  of  the  weather,  and  even  from  the  bru- 
tality of  the  Spaniards,  in  whose  cause  they  had  em- 
barked. Before  they  reached  Astorga,  it  was  found 
necessary  to  divide  the  army.  A  body  of  3000  men, 
under  Brigadier-general  Crawford,  was  detached  on 
tb^  road  to  Orense  towards  Vigo,   white   the   main 
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body,  under  the  command  of  6ir  JTohn  Moore,  marched    s^ 
by  Astorga  and  Lugo,  on  the  road  to  Corunna.     They  — \— 
left  Astorga  on  the  30th  of  December,  and  cfn  the  nth  ^'*= 
of  January  came  in  sight  of  Corunna.      The  army  had 
now  reached  the  sea  port  from  which    they  were  to  em- 
bark, but  adverse  winds  had  detained  the  transports,  or 
the  whole  of  the  troops  would  have  been   speedily  and 
safely  on  board.     Only  a  few  ships  lay  in   the  harboor, 
and  in  these  some  sick  men  and  a  few  stragglers,  under 
pretence  of  sickness,  had  immediately  embarked.  j^ 

During  the  whole  march  from  Sabagnn  to  Corunna,  CktEfrg, 
the  British  army  was  closely  followed  by  the   French, I<">«^V 
under  Bonaparte  uhd  the  duke  of  Dalmatia  ;  aod  the^'"'^ 
two  armies  were,  often   so  near  each  other,  that  the 
French  patrols  fell  in,  during  the  night,   with   the  ca- 
valry piquets  of  the  British.     I'he  duke  of  I>almatia 
had  joined  Bonaparte  at  Astorga,  and  had  increased  his 
force  to  nearly  73,000  men,  wliile  thn  whole  force  of 
the  British  did  not  exceed  26,000.     When  Sir  John's 
army  reached  Lugo,  it  was  found  that  three  divisions  of         j 
the  r  rench  were  arranged  in  front,  and  it  was  thought 
aidvisable,  on  the  8th  of  January,  to  offer  the  enemy 
battle.     This  oflfcr,  however,  the  French  thought  pro- 
per to  decline,  and  the  duke  of  Dalmatia  stirred  not 
from  his  post.     When  the  army  reached  Corunna,  the 
French  were  far  in  the  rear,  and  it  was  hoped  that  the 
transports  might  arrive  before  the  enemy  could  come  up. 
The  retreat  of  the  British,  considenng  the   circum^ 
stances  under  which  it  was  effected,  was  a  brilliant  and 
successful  achievement.     Two  hundred  and  fifty  miles 
of  country  had  been  traversed  in  11  days,  during  the 
worst  season  of  the  year,  through  bad  roads,  over  moun* 
tains,  defiles,  and  rivers,  and  in  almost  daily  contact 
with   an    enemy   nearly    three    times    their    numbers. 
Though  often  engaged,  the  rear-guard  of  the  British 
had  never  been  beaten,  nor  even  thrown  into  confusion. 
Many  losses  had  indeed  been  sustained,  in  baggage,  ar- 
tillery, and  horses,  and  many  stragglers  had  fallen  into 
the  hands  of  the  enemy  ;  but  neither  Napoleon  nor  the 
duke  of  Dalmatia  could  boast  of  a  single  military  trophy 
taken  from  the  retreating  army.     The  greatest  danger 
was  still  to  be  incurred  ;  the  position  of  Corunna  was 
found  to  be  extremely  unfavourable  ^  the  transports  had 
not  arrived,  and  the  enemy  began  to  appear  upon  the 
heights.    The  situation  of  the  army  was  by  most  of  the 
officers  thought  so  desperate,  that  they  advised  the  ge- 
neral to  propose  tei*ms  to  the  duke  of  Dalmatia,  that 
they  might  be  suftered  to  embark  unmolested  }  but  this 
advice  Sir  John,  without  hesitation,  rejected. 

On  the  1 2th  of  January,  the  French  were  seen  mov- 
ing in  considerable  force  on  the  opposite  side  of  the  river 
Mero.  They  took  up  a  position  near  the  village  of 
Perillo,  on  the  left  flank  of  the  British,  and  occupied 
the  houses  along  the  river.  In  the  mean  time  Sir  John 
was  incessantly  occupied  in  preparing  for  the  defence  of 
his  post,  and  in  making  every  arrangement  for  the  em- 
barkation of  the  troops.  i^ 

On  the  13th,  Sir  David  Baird  marched  out  of  Co-P^^''^'^ 
runna  with  his  division,  and  took  post  on  a  xising^^*"^' 
ground,  where  he  determined  to  remain  all  night.  A 
division  under  General  Hope  was  sent  to  occnpy  a  bill 
on  the  left,  which  commanded  the  road  to  Betauzos, 
forming  a  semicircle  with  Sir  David  Baird^s  division  on 
the  right.  General  Fraser^s  division  was  drawn  np  near 
the  road  to  Vigo,  about  half  a  mile  from  Coronna,  and 
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eonnnunicated  with  that  under  Sir  David  Baird,  by 
means  of  the  rifle  corps  attached  to  the  Utter,  which 
formed  a  chain  across  the  valley.  The  reserve  under 
Major-general  Paget  occupied  a  village  on  the  Betanzos 
road,  about  half  a  mile  from  the  rear  of  General  Hope. 
The  higher  grounds  on  the  rear  and  flanks  of  the  British 
irere  possessed  by  the  French,  a  situation  which  gave 
tbe  latter  a  considerable  advantage. 

On  the  1 6tb,  the  French  were  observed  to  be  getting 
under  arms,  and  this  was  immediately  succeeded  by  a 
rapid  and  determined  attack  on  the  division  under  Sir 
David  Baird,  which  formed  the  right  wing,  and  was 
tbe  weakest  part  oP  the  line.  The  Brst  eflfort  of  the 
enemy  was  met  by  Sir  John  Moore  and  Sir  David  Baird 
at  the  head  of  the  42d  regiment,  and  tbe  brigade  under 
Lord  William  Bentinck.  Tbe  village  on  the  right  be- 
came an  object  of  obstinate  contest,  but  the  enemy  was 
at  last  repelled.  TVhile  leading  on  his  division  to  sup- 
port this  position.  Sir  David  had  his  arm  shattered  with 
a  grape  shot.  Not  long  after,  while  Sir  John  Moore 
was  riding  from  post  to  post,  everywhere  encouraging 
bis  troops,  and  pointing  out  the  most  advantageous  op- 
portunities for  attack  or  defence,  his  conspicuous  situa- 
tion had  exposed  him  to  the  fire  of  the  enemy.  A  can- 
oon-ball  struck  his  left  shoulder,  and  beat  him  to  the 
ground.  He  raised  himself,  and  sat  up  with  an  unal- 
tered countenance,  looking  intently  at  the  Highlanders, 
who  were  warmly  engaged.  Captain  Hardinge  threw 
himself  from  bis  horse,  and  took  him  by  the  hand  ;  then, 
observing  his  anxiety,  he  told  him  the  42d  were  advan- 
oing,  upon  which  his  countenance  immediately  bright- 
ened. His  friend  Colonel  Graham  now  dismounted  to 
assist  him ;  and,  from  the  composure  of  his  features,  en- 
tertained hopes  that  he  was  not  even  wounded  ;  but  ob- 
serving the  horrid  laceration  and  eflfusion  of  blood,  he 
rode  off  for  surgeons.  The  general  was  carried  from 
the  field  on  a  blanket,  by  a  sergeant  of  the  42d,  and 
tome  soldiers. 

Tbe  enemy  finding  himself  foiled  in  every  attempt  to 
force  the  right  of  the  position,  endeavoured  by  numbers 
to  turn  it.  A  judicious  and  well  timed  movement, 
which  was  made  by  Major-general  Paget,  with  the  re- 
serve, which  corps  had  moved  out  of  its  cantonments 
to  support  the  right  of  the  army,  by  a  vigorous  attack, 
defeated  this  intention.  His  efl'orts  were,  however, 
more  forcibly  directed  towards  the  centre,  where  they 
wereagain  successfully  resisted  by  the  brig;ifle  under  Ma- 
jor-general Mannin^ham,  forming  the. left  of  Sir  David 
Baird^s  division,  and  a  part  of  that  under  Msjor-general 
Leith,  forming  the  right  of  tbe  division  under  General 
Hope.  Finding  his  efforts  unavailing  on  the  right  and 
centre,  he  seemed  determined  to  render  the  attack  on 
the  left  more  serions,  and  had  succeeded  in  obtaining 
possession  of  the  village  through  which  the  great  road 
to  Madrid  passes,  and  which  was  situated  in  front  of 
that  part  of  the  line.  From  this  point,  however,  he  was 
soon  expelled  with  considerable  loss,  by  a  gallant  attack 
of  some  companies  of  the  2d  battalion  of  the  14th  regi- 
ment under  Lieutenant-colonel  Nicholls.  Before  five  in 
the  evening,  the  British  bad  not  only  successfully  repel- 
led every  attack  made  upon  the  position,  but  bad  gained 
KTOund  in  almost  all  points.     At  six  the  firing  ceased. 

Notwithstanding  this  advantage.  General  Hope  did 
not,  on  reviewing  all  circumstances,  conceive  that  be 
•hould  be  warranted  in  departing  from  what  be  knew 
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was  the  previous  and  fixed  determination  of  the  late 
commander  of  the  forces,  to  withdraw  the  army  on  the 
evening  of  the  i6ib,  for  the  purpose  of  embarkation. 
The  troops  quitted  their  position  about  10  at  night, 
with  a  degree  of  order  that  did  them  credit. 

By  the  unremitted  exertion  of  the  captains  of  tlie 
royal  navy,  who  had  been  entrusted  with  tbe  service  of 
embarking  the  army,  and  in  consequence  of  the  arrange- 
ments made  by  the  agents  for  transports,  the  whole  of 
the  forces  were  embarked  with  an  expedition  which  has 
been  seldom  equalled.  1^4 

Notwithstanding  the  ill  success  which  had  thus  at-Sccoiid  ex. 
tended  the  expedition  under  Sir  John  Moore,  tbe  spirit  1*^^*^!^. 
of  patriotism  which  appeared  still  to  actuate  the  southern  ]!"?l' 
provinces  of  Spain,  and  the  hope  that  the  common  cause  ^yg)i^,i^Y, 
might  there  be  supported  to  greater  ad  vantage,  induced 
the  British  ministry  to  send  another  military  force  to  the 
western  peninsula  of  Europe,  to  co-operate  with  the  pa- 
triots who  still  continued  in  arms.  Accordingly  a  bo- 
dy of  about  1 5,000  forces,  under  the  command  of  Sir 
Arthur  "Wellf-sley,  whose  bravery  and  goo  J  conduct  in 
the  battle  of  Vimiera  bad  recommended  him,  in  a  par* 
ticular  manner,  both  to  the  ministry  and  the  nation, 
was  dispatched  towards  the  coast  of  Portugal,  where 
Marshal  Beresford  still  maintained  a  British  forces 
while  General  Hill,  with  about  5000  infantry,  and  400 
cavalry,  sailed  from  Ireland  with  the  same  destination. 
General  Hill  arrived  at  Lisbon  on  the  4th  of  April,  and 
soon  after  Sir  Arthur  landed  with  the  main  body.  On 
the  7th  of  April  the  army  moved  forward  towards  tbe 
Dooro,  and  crossed  that  river  during  the  night  of  the 
iith,  a  little  above  Oporto.  Here  they  fell  in  with  a 
French  detachment  from  the  army  of  the  duke  of  Dal- 
matia,  which  they  routed  and  put  to  flight,  after  a 
short  but  well-contested  action.  After  this  action  the 
duke  of  Dalmatia  found  it  necessary  to  retreat. 

Sir  Arthur  Wellesley,    after    having  remained  for 
tome  time  in  the  Portuguese  territory,  to  refresh  hie 
men  after  the  fatigues  which  they  had  undergone,  ad*' 
vanced  into  Spain,  and  effected  a  junction  with  General 
Cuesta,   who  then  commanded  a  considerable  part  of 
the  remains  of  the  patriotic  army.    In  the  latter  end  of 
July,  the  allied  army  had  advanced  to  Talavera  de  la 
Reyna,  in  the  neighbourhood  of  which   they  were  en- 
countered by  a  formidable  French  force,  consisting  of  a 
corps  commanded  by  Marshal  Victor,  another  under 
General  Sebastiani,  the  guards  of  Joseph  Bonaparte, 
amounting  to  8000  men,  and  the  garrison  of  Madrid. 
This  large  force  was  commanded  by  Joseph  Bonaparte 
in  person,  assisted  by  Marshals  Jourdan  and  Victor, 
and  General  Sebastiani.   On  the  27th  t>f  July,  an  attack 
was  made  by  the  French  army  on  that  of  the  allies,  who        ^  . 
had  taken  up  their  position  at  Talavera.     The  attack  BauIs  of 
was  vigorous,  but  was  repelled  with  great  spirit  and  sue*  Talavera. 
cess,  though  not  without  considerable  loss  on  the  part 
of  the  British.     Tbe  defeat  of  this  attempt  was*  follow- 
ed about  noon  of  the  28th   by  a. general  attack  of  the 
enemy !s  whol«  force,  on  the  whole  of  that  part  of  the 
position  which  was  occupied  by  the  British  army.     The 
general  attack  began  by  tbe  march  of  several  columns 
of  infantry  into  the  valley,  with   a  view  to  attack  the 
height  occupied  by  Major-general  Hill.  These  columne 
were  immediately  charged    by  the  1st  German  light 
dragoons,  and  23d  dragoons,  under  the  command  of 
General  AnsoOi  and  supported  by  General  Fane^s  brl- 
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gade  of  IwAvjr  artiliery  *»  aid  altkoiigli  t])«  23d  drageoas 
satfered  coosideraUe  lost,  the  ciiariire  bad  the  til'ect  of 
pevt'Dting  the  execution  of  that  paK  of  the  enemy's 
plan.  At  the  same  time,  an  attack  directed  upon 
Brigadier-general  Alexander  CanipbtU'a  position  in  tlie 
centre  of  the  combined  armies,  ivaa  n»o»t  successfully 
repulsed,  and  the  »Uie8  were  left  io  possession  of  the 
enemy's  cannon. 

An  attack  was  also  made  at  the  same  time  on  Lie4]- 

teo ant- general  Sherbrooke's  division,  which  was  on  the 

It.h  and  centre  of  the  first  line  o[  the  British  army. 

This  attack  was  most  gallantly  repulsed  by  a  charge 

with  bayonets,  by  the  whole  dividi4Mi ;  but  the  brigade 

•f  guards  which  were  on  tbe  ritrht,  having  advanced  too 

far,   were  exposed  on   their  left  flank  to  the  fire  of  tJie 

enemy's  battery,  and  of  tlieir  retiring  columns  ;  and  the 

division  was  obliged  to  retire  towards  the  original  post- 

iion,  under  cover  of  the  second  line  of  General  Cotton's 

brigade  of  cavalry,   which  had  moved  from  the  centre, 

and  the  ist  battalion  48c h  regiment.     This  regiment 

was  removed  from  its  original  position  on  the  heights, 

«t  soon  as  the  advance  of  the  guards  was  perc^ved,  and 

formed  in  the  plain  ;  it  advanced  upon  the  enemy,  and 

covered    the    formation  of   Lieu  tenant- general    Sher- 

brooke's  division.     Shortly    after  the  repulse  of   this 

^neral  attack^  in  which  apparently  all   the  «nemy'« 

4roops  were  employed,  he  commenced  his  retreat  across 

the  Albefcbe,  which  was  conducted  in  the  most  regular 

(manner,  and  effected  during  tbe  night,  leaving  in  tlic 

iiainds  of  the  British  20  pieces  of  cannon,  ammunition, 

tumbrils,    and    some    prisoners.^-Tliough  the  Fi^eiidi 

were   defeated  in  this  engagement,   and,   according  to 

Sir  Arthur  Weliesley's  account,  must  have  lost  at  len<;t 

Z 0,000  men,  the  leas  of  the  British  was  very  great. 

By  the  ofHcial  returns  it  is  stated  to  exceed  5000. 

The  victory,  Iwwever,  was  not  of  that  decisive  kind 
to  enable  the  Britisii  ^reneral  to  engage  in  vigorous  offen- 
•tVe  operations,  »s  the  French  werecontinnally  receiving 
reinforcements  :  and  Souk,  Ney,  and  Mortier,  having 
formed  a  junction  shortly  aftenvards,  be  found  it  ne- 
cessary to  retire  towards  Badajos.  In  the  northeast 
■of  Spain,  the  French  had  been  closrly  occupied  from 
the  beginning  of  July  in  besieging  the  strong  town  of 
Oerona.  It  made  an  obstinate  defence,  and  thongh 
4he  garrison  was  sorely  pressed  by  famine,  it  held  out 
till  the  xith  December.  Its  capture  was  considered  a 
national  misfortune  by  the  Spaniards,  and  along  with 
other  losses,  induced  the  junta  to  issue  a  proclamation 
for  convoking  the  cortes. 

In  the  month  of  February  18 10,  Lord  Welliugton 
left  Badajos,  and  advanced  into  tbe  province  of  Beira. 
Notwithstanding  this,  the  French  were  in  such  force  as 
Io  enter  upon  the  siege  of  Ciudad  Rodrigo  in  June, 
which  surrendered  on  the  4tb  July ;  Almeida  also 
yielded  to  their  army  a  short  time  after.  Lord  Wel- 
lington now  retired  to  Bosaco,  io  the  face  of  a  superior 
force.  The  position  he  bad  chosen  was  strong ;  but  the 
enemy,  confiding  in  their  numbers,  attacked  him.  The 
French  divisions  4>n  the  right  advanced  to  the  top  of 
the  ridge,  from  which  they  were  immediately  driven  by 
the  bayonet.  On  the  left  they  were  equally  unsoccess- 
fal )  they  left  2000  killed  on  the  field.  The  loss  of 
this  battle,  however  did  not  prevent  Massena  from  nd- 
vancing  to  Coinibra  5  while  Lord  Wellington,  not  pre- 
pared for  this  movement,  Withdrew  to  Torres  Vedras,  m 
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strong  natural  positinn,  rendered  still  stronger  by  forti-  ^ 
fications.  Here  he  was  joined  by  large  reinforcements^  Va^r 
and  Massena,  after  remaining  in  front  of  the  position 
till  he  had  exhausted  the  neighbouring  country,  was 
obliged  to  commence  his  retreat  on  the  14th  Novem- 
ber. In  this  retreat  he  suffered  severely  from  famine 
and  desertion.  While  these  things  were  passing  in  the 
west,  the  dissensions  and  misconduct  of  the  suprerue 
juntA,  left  the  south  of  Spain  an  easy  prey  to  tbe 
French.  The  boasted  line  of  defence  at  the  Sierra 
Morena  was  forced  without  a  struggle  ,  and  Seville, 
with  all  Andalusia,  fell  into  the  hands  of  the  invaderSi 
Cadiz  however  was  secured  by  a. British  force,  and 
resisted  all  tlie  efforts  of  the  enemy.  The  Spaniards, 
irritated  by  tiie  inactivity  of  tbe  supreme  junta^  called 
loudly  for  a  change  j  and  the  junta  at  length  resigned 
their  functions  to  a  regency,  consisting  of  five  persons, 
of  whom  General  Castanos  was  placed  at  the  head  of 
the  military  depaxtment.  ^ 

The  cortes,  on  which  the  hopes  of  the   Spaniards f^ 
were  so  anxiously  fixed,  assembled  at  Cadiz  on  the  24lbr^ 
September.     This  body   consisted    of    208     members, 
elected  from  32  provinces.     Each  parish  nominated  as 
elector,  and  Uiese  electors  met  in  the  chief  town,  aod 
chose  deputies  in  the  proportion  of  one  deputy  for  every 
50,000  inhabitants.     The  Spanish  colonies  in  America 
were  also  to  send  deputies.     The  pay  of  a  deputy  was 
six  dollars  a-day.     This  body  possessed  a  stroug  na- 
tional spirit,  and,  had  they  met  earlier,    might  have 
roused  their  countrymen  to  greater  exertions.    But  tbf 
Spanish  afl'airs  were  now  in  too  desperate  a  state  to  bs 
retrieved  by  the  cortes.     It  was  indeed  a  striking,  and 
almost  a  ludicrous  circumstance,  to  see  this  assembly 
issuing  decrees,  and  exercising  all  tbe  empty  formali- 
ties of  supreme  power,  while  they  could  not  set  a  foot 
on  the  mainland  of  Spain,  and  the  enemy*s  cannon  were 
thundering  in  their  ears.    One  of  their  first  acts  was  to 
declare  the  press  free  for  political,  though  not  for  religi- 
ous discutision,  and  to  appoint  a  commission  to  draw  op 
a  constitution.     This  constitution  was  not  finally  settled 
and  promulgated  till  the  19th  March  181 2.    It  confers 
very  extensive  powers  on  tbe  cortes,  but  chieily  ground* 
ed  on  the  practices  of  that  body  in  the  ancient  times  of 
Spanish  history.     The  member^  were  to  be  elected  for 
two  yearft.     They  were  to  have  the  power  of  ratifyiog 
treaties,  fixing  taxes,   and,  what  was  of   much  import- 
ance, the  power  of , appointing  a  permanent  committee 
of  their  members  to  observe  and  controul  the  conduct 
of  the   executive  government,  during  the  vacation  of 
their  sessions ;  and  this  committee  was  authorised  to 
convoke    the    cortes    independently  of  the  king.     It 
October    iSio  the  cortes  appointed    a  new  regency, 
consisting  of  three  members.  Generals  Blake,  Ciscar, 
and  Agar.     Exertions  were  made  to  improve  and  aug- 
ment the   forces  :  but  experience  had  now  shewn  tbe 
folly  of  opposing  the  French  io  large  armies  j  and  they 
therefore  carried  on  hostilities  in  small  corps,  and  by 
guerilla  parties,   who    harassed  the  enemy  in  all  his 
movements,    and    intercepted  his  supplies.     Blake  in 
Murcia,  Ballasteros  in  Andalusia,  and  O^Donnel  in 
Catalonia,  kept  considerable  corps  on  foot,  and' gained 
some  advantages  over  the  French.     Mina,  a  goerilU 
leader  in  the  nioaatains  of  Guadalaxara,  peculiarly  di« 
stinguished  himself  in  tlie  desultory  sort  of  warfare,  for 
which  the  country  is  mo  well  adiy^ed» 
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In  the  end  of  Febroary  iSii,  about  4000  British 
troops  under  General  Graham,  with  7000  Spaniards 
under  General  Pena,  were  embarked  at  Cadiz,  and 
landed  at  Algeairas,  with  the  view  of  joining  the  Spa- 
nish forces  at  St  Roqoe,  and  making  an  attack  on  the 
rear  of  the  French,  to  compel  them  to  raise  the  block- 
ade of  Cadiz.  The  united  corps  advanced  to  Barrosa 
on  the  5th  March.  Here  the  British  general  was  com- 
pelled, bj  an  unexpected  morement  of  the  enemy,  to 
attack  a  force  about  twice  that  of  his  own  army.  The 
victory  was  brilliant  and  decisive.  The  French  were 
overthrown  with  the  bayonet,  with  the  loss  of  3000  or 
4000  killed  or  made  prisoners.  The  British  loss  was 
1243.  Strong  complaints  were  made  of  the  conduct 
of  the  Spanish  general,  who  made  no  exertions^  to  sup- 
port the  British  in  their  attack,  or  to  improve  the  vic- 
tory when  it  was  gained. 

In  Estremadura  the  French  obtained  possession  of 
Badajos.  In  the  province  of  Salamanca  Marshal  Mas- 
sena  made  a  bloody  but  nnsuccessful  attack  on  the  posi- 
tion of  Fuentes  d^Honor,  and  shortly  after  retired  beyond 
theAgueda^  in  consequence  of  which  Almeida  was 
evacuated,  and  fell  into  the  hands  of  the  allies.  With 
the  view  of  relieving  Badajos,  which  the  allies  were  now 
besieging,  Soult  advanced  from  Seville ;  but  Marshal 
Beresford,  apprised  of  his  object,  suspended  the  siege, 
and  met  him  at  Albuera  on  the  i6th  of  May.  Here  a 
bloody  and  ubstinate  bnl  undecisive  battle  was  fought, 
which  ended  in  Marshal  Soult,  who  was  the  assailant, 
re-occupying  his  original  position,  and  the  next  day 
retreating  to  Seville.  The  force  under  Marshal  Beres- 
ford, which  made  a  very  gallant  resistance,  suflered 
a  heavy  loss.  The  French  loss  was  estimated  at  9000 
Shortly  after,  however,  the  allies  found  it  neces- 


men. 


sary  to  raise  the  siege  of  Badajos  as  well  as  Ciudad 
Rodrigo  *y  the  former  after  two  unsuccessful  assaults.  In 
the  east  of  Spain,  the  French  took  Tarragona  by  storm, 
sacked  the  town,  and  massacred  a  vast  number  of  the 
inhabitants  in  cold  blood.  This  conquest  gave  them  the 
entire  command  of  the  coast  of  Catalonia. 

On  the  8th  January  1 8f  2  Valencia  surrendered  to 
Marshal  Suchet,  with  a  garrison  of  18,000  men;  but 
this  loss  was  balanced  by  the  capture  of  Ciudad  Rodri- 
go on  the  19th  January,  and  of  Badajos  on  the  6th 
April,  by  the  allies.  Both  these  towns  were  carried  by 
storm,  at  a  great  expence  of  blood  ^  the  loss  of  the  Bri- 
tish and  Portuguese,  in  the  siege  of  Bad.4Jns,  was  4850 
men.  Bonaparte  had  now  entered  on  his  Russian  cam- 
paign, and  the  great  number  of  troops  he  had  withdrawn 
from  Spain,  cramped  the  operations  of  his  armies  in 
that  country.  The  Spaniards  resumed  their  activity  ; 
and  in  July  the  British  army  advanced  northwards  to 
meet  the  French,  who  crossed  the  Douro  under  Mar- 
shal Marmont.  On  the  22(1  July  the  Briti<ih  general 
found  a  favourable  opportunity  for  attacking  the  enemy 
^  near  Salamanca.  Marmont,  though  not  expecting  an 
attack,  made  an  able  and  obstinate  defence ;  but  at 
length  the  root  became  general,  and  darkness  alone 
saved  the  French  army  from  still  greater  destruction. 
About  7000  were  made  prisoners ;  and  the  number 
killed  was  much  greater.  The  British  and  Portuguese 
loss  amounted  to  65OQ  men  in  killed  and  wounded. 

This  brilliant  victory  bad  a  favourable  eflect  on  the 
state  of  the  campaign  in  every  part  of  Spain.  In  the 
end  of  August  the  French  raised  the  siege  of  Cadiz,  and 


began  to  withdraw  their  troops  from  the  south  of  the 
peninsula.  Bilboa  and  sofene  other  towns  in  the  north 
were  evacuated.  Joseph  Bonaparte  left  Madrid, 
which  was  occupied  by  two  divisions  of  the  British  ar- 
my on  the  1 2th  August.  The  arrival  of  reinforcements, 
however,  enabled  Sonham,  who  succeeded  Marmont,  to 
advance  again,  and  relieve  the  castle  of  Burgos,  which 
Lord  Wellington  had  made  several  fruitless  attempts 
to  storm.  From  this  period  the  French  continued  to 
concentrate  their  troops.  They  reoccupied  Madrid, 
and  held  it  till  June  18 13,  when  they  began  to  prepare 
for  the  evacuation  of  the  country.  In  their  retreat 
northwards  the  British  came  up  with  them  at  Vittoria, 
and  gained  a  splendid  victory.  Never  was  success 
more  complete.  The  victors,  besides  a  vast  number  of 
prisoners,  took  151  pieces  of  cannon,  415  ammunition 
waggons,  with  all  the  baggage  of  the  French  army. 
The  British  loss  amounted  to  700  killed,  and  4000 
wounded.  Jourdan,  who  commanded  the  French  in  this 
battle,  was  replaced  by  Soult,  who  made  an  able  and 
persevering  defence,  but  could  not  Ipng  arrest  the  Bri- 
tish army  in  its  career  of  conquest.  On  the  31st  July 
St  Sebastian  was  taken  by  a  very  daring  assault  by 
the  troops  under  General  Graham,  though  with  the  loss 
of  2300  in  killed  and  wounded.  The  check  which  the 
British  troops,  under  Lord  William  Bentinck,  received 
in  Catalonia,  produced  little  effect.  Napoleon^s  power 
was  now  declining  rapidly;  and  the  battle  of  Leipsic, 
fought  on  the  i8tb  October,  shook  his  empire  to  its 
foundations.  But  even  before  this  the  British  and 
Spanish  army  bad  entered  France.  After  driving  the 
French  from  a  strong  position  at  Sarre,  the  allies  esta- 
blished themselves  in  the  French  territory,  but  waited 
for  the  cessation  of  the  heavy  rains  before  they  ad- 
vanced. 

The  corteb,  in  the  meantime,  was  agitated  by  fierce 
party  contests.  It  had  displaced  the  members,  of  the 
regency  several  times,  and  appointed  new  ones ;  and 
amidst  these  repeated  changes,  the  government  could  not 
acquire  any  stability.  A  new  subject  had  occurred  to 
perplex  its  proceedings.  Though  the  American  colo- 
nies had  felt  a  warm  interest  in  the  fortunes  of  the 
mother  country  at  the  beginning  of  the  present  contest  j 
yet,  wfien  they  saw  the  French  in  possession  of  the  ca- 
pital, and  apparently  masters  of  the  whole  peninsula,  it 
was  natural  they  should  think  of  providing  for  their  own 
security.  Accordingly,  in  18 10,  simultaneous  move- 
ments were  made  in  La  Plata,  in  V^enezuela,  and  in 
Mexico.  In  the  latter  country  the  revolutiomiry  at- 
tempt was  put  down  *,  but  in  the  other  two  the  authority 
of  the  parent  state  was  thrown  off  almoU  without  a 
struggle.  Though  the  cortes  endeavoured  to  attach 
the  Americans  to  their  cause,  by  allowing  them  to  elect 
deputies  to  that  body,  it  was  soon  foand,  that  this  pri- 
vilege was  entirely  illusory,  and  that  no  disposition  ex- 
isted to  remedy  the  gross  abuses  under  which  they  suf- 
fered. The  cortes  tried  to  temporize,  but  the  colonists 
saw  through  their  intentions,  while  tlieyj  at  the  same 
time,  despised  their  feebleness.  The  consequence  has 
been  the  entire  loss  of  Buenos  Ayres  to  Spain,  while 
the  long  resistance  of  the  independents  in  Chili  and 
Venezuela  will  certainly  lead  at  last  to  the  same  result. 
In  January  1814,  the  cortes  held  its  first  sittings  in 
Madrid, 

On  the  23d  February  1 8 14,  the  allied  army  croMed 
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the  Adoor,  und  on  the  27t1i  defeated  the  French  At 
Orthes.  Boordeaax  was  occapied  on  the  I2th  March  \ 
and  the  brilliant  victory  obtained  by  the  duke  of  Wel- 
lington at  Thoulouse  on  the  loth  April,  put  an  end  to 
the  war.  The  next  day  intelligence  was  received  of 
the  deposition  of  Napoleon,  which  led  to  an  armistice, 
and  the  armistice  to  a  peace.  Ferdinand,  now  liberat- 
ed, returned  to  Spain,  and  made  his  public  entry  into 
Madrid  on  the  13th  May  1814.  Nothing  conid  exceed 
the  enthusiastic  joy  with  which  he  was  received  by  all 
lanks.  One  of  his  first  acts  was  to  disavow  the  consti- 
tution promulgated  by  the  cortes,  and  to  declare  that 
body  an  illegal  assembly  ;  and  so  little  was  freedom  un- 
derstood among  the  people,  that  these  acts  were,  to  all 
appearance,  extremely  popular.  Not  satisfied  with  this, 
be  threw  the  most  distinguished  members  both  of  the 
cortes  and  the  regency  into  prison ;  and,  ab6ut  two 
months  after  his  return,  he  issued  a  deciee  re-establish- 
ing the  inquisition.  The  monstrous  ingratitude  of  this 
worthless  prince  has  driven  several  of  those  heroic  men 
who  sustained  his  cause  against  the  French,  to  take  up 
arms  against  him.  Mina  made  an  attempt  in  Novem- 
ber 1814,  and  Porlier,  in  1815,  but,  from  the  apathy 
of  the  people,  both  failed.  The  former  escaped  iuto 
France,  the  latter  was  taken  and  executed.  Several 
other  movements  of  the  same  kind  proved  equally  un- 
tnccessfuL 

It  was  plain,  however,  to  discerning  persons,  that 
some  great  change  was  at  hand.  The  incorrigible 
folly,  as  well  as  wickedness  of  Ferdinand^s  conduct, 
disgusted  even  the  friends  of  monarchy,  and  discontent 
continued  to  spread  rapidly  among  the  body  of  the  peo- 
ple. Every  month  brought  forth  a  new  list  of  proscrip- 
tions, and  among  the  sufferers  were  included  almost 
every  man  whom  the  nation  had  reason  to  esteem  and 
honour.  The  extreme  disorder  of  the  finances  increased 
the  difficulties  of  the  court  j  and  repeated  changes  of 
ministers  showed  that  the  royal  councils  were  in  a  state 
of  extreme  embarrassment  and  constant  fluctuation. 
At  length,  on  the  tst  January  1820,  a  body  of  troops 
stationed  near  Cadiz,  partly  irritated  by  want  of  pay, 
and  partly  actuated  by  the  spirit  of  discontent  which 
was  spreading  through  the  country,  proclaimed  the 
constitution  of  the  cortes.  Other  troops  brouglti  to  re- 
duce them  to  obedience,  instead  of  acting  against  them, 
espoused  their  cause.  Colonel  Quiroga,  the  leader  of 
the  insurrection,  published  a  spirited  address  to  the  na- 
tion in  the  name  of  the  army,  setting  forth  the  calami- 
ties which  Spain  bad  suffered  from  arbitrary  power, 
andxalling  on  the  people  to  support  the  generous  effort 
of  the  army.  From  the  want  of  a  periodical  press, 
however,  it  was  some  time  before  the  nature  and  ob- 
jects of  the  revolutionary  movement  were  widely  known. 
Seville  and  other  towns  in  Andalusia  were  the  first  to 
declare  in  favour  of  the  army  :  these  were  followed  by 
Barcelona  and  other  places  in  Catalonia,  where  the  pa- 
triotic spirit  has  always  been  very  strong.  At  length 
the  popular  cause  began  to  show  its  head  in  Madrid  j 
and  Ferdinand  finding  that  all  his  means  of  resistance 
were  exhausted,  issued  a  proclamation  on  the  6tb  of 
March,  promising  to  convoke  the  cortes.  The  people 
of  Madrid,  however,  justly  suspicious  of  Ferdinand*S 
intentions,  were  not  satisfied  with  this  concession  ;  and 
demaaded  the  immediate  establishment  of  the  constitu- 
tioo  of  1812.     Accordingly,  on  the  9th  a  junta  was 


formed  to  conduct  public  measures  till  tbe  cortea  sbooM 
meet ;  and  in  presence  of  this  junta  Ferdinand  took  an 
oath  to  maintain  the  constitution.  Tbia  great  revolu- 
tion had  nearly  been  accomplished  without  bloodshed, 
when  an  unhappy  catastrophe  occurred  in  Cadiz  on  the 
loth  March.  The  inhabitants  of  this  city  had  met  to 
celebrate,  by  public  rejoicings,  the  establishment  of  the 
constitution,  when,  owing  to  some  treachery,  wiiidi 
has  never  been  fully  explained,  they  were  assailed  by 
a  regiment  of  soldiers,  and  massacred  without  mercy. 
No  less  than  436  persons  were  killed  in  thic  affair,  and 
a  vast  number  were  wounded. 

The  cortes  met  on  the  9th  Ju1y«     All  persona  coo- 
fined  for  state  crimes  had  previously   been  liberated, 
and  the  opening  of  this  representati\'e  body  excdted  the 
most  lively  satisfaction  in  the  kingdom.     Its  laboon 
did  not  disappoint  the  public  expectations*      X^uriDg 
the  first  session  it  abolished  tbe  inquisition,  reduced  a 
vast  number  of  monasteries,  and  applied  tbe  funds  ari- 
sing from  their  suppression  to  the  public  service.     It 
made  new  regulations  for  improving  the  administ ratios 
of  justice,  abolished  many  useless  offices,  pot  an  esd 
to  the  monstrous  abuse  of  entails,  and  introduced  order 
and  economy  into  the  finances.     Quiroga,  Riego,  aod 
other  leaders  of  the  revolution,  received  promotion  is 
the  army,  and  votes  of  thanks  for  their  services.    la 
short,  the  cortes  conducted  its  plans  with  a  wise  mo- 
deration, neither  sparing  abuses  on  the  one  band,  nor 
yielding  to  a  rash  spirit  of  innovation  on  the  other. 

From  the  reports  laid  before  tbe  cortes  by  tbe  diA 
ferent  ministers,  it  appeared  that  all  the  departments 
of  the  government  were  in  the  utmost  disorder.  Tbs 
army  was  stated  to  consist  of  87,779  infantry,  includ- 
ing militia  ;  and  of  6338  cavalry :  requiring  an  annual 
expence  of  352,607,000  reals,  or  3,500,0001.  sterliag. 
A  great  proportion  of  tbe  officers  had  been  for  years  on 
half  pay,  though  in  active  service.  Both  infantry  and 
cavalry  were  miserably  clothed,  and  very  badly  armed 
and  equipped.  Since  18x5  no  less  than  42,177  men 
had  been  sent  out  to  America.  The  troops  in  Cuba, 
including  militia,  amounted  to  10,995  men  }  those  in 
North  America  to  41,036  infantry  and  cavalry.  And 
the  whole  force  in  the  colonies,  including  the  Philip- 
pine islands,  amounted  to  96,578  men  and  8419  horsefc 
The  budget  for  the  financial  year,  commencing  1st  July, 
was  fixed  as  follows  : 


The  king^s  household 

Ministry  for  foreign  affairs 

The  interior 

The  colonies 

Justice 

Finance 

War       .      - 

Marine 

Total 

Total  reveouei 

Deficit  * 


Reali. 

45,090,000 
1 2,000,000 

8,4'o»375 
i»3^8,235 

11,131,110 

173*3  5 1.669 

96,000,000 

702,802,304 
53o.394»a7i 

172,408,033 


It  was  fixed,  that  tbe  army  in  time  of  peace  shoold 
consist  of  66,828  men  *,  viz.  of  48,353  infantry,  12,475 
cavalry,  5000  artillery,  and  xooo  sappers^    In  a  pe- 
riod 
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riod  of  war  this  force  is  to  be  increased  to  124,579 
men.     The  three  Swiss  regiments  were  suppressed. 

The  following  is  a  view  of  the  principal  articles  of 
the  Spanish  constitution. 

Art.  2.  The  Spanish  nation  is  free  and  independent, 
and  is  nor,  nor  can  be,  the  patrimony  of  any  person  or 

family. 

*  3.  The  sovereignty  resides  essentially  in  the  nation, 
and  the  right  of  ^enacting  its  fundamental  laws  belongs 
exclusively  to  it  by  this  same  principle. 

27.  The  cortcs  consists  in  the  union  of  all  the  depo- 
ties  that  represent  the  nation,  nominated  by  the  citi« 
zens,  in  manner  as  herein-after  stated. 

28.  The  basis  of  national  representation  is  the  popn* 
lation. 

31.  For  every  70,000  souls  there  shall  be  one  de- 
puty to  the  cortes;  any  odd  number  exceeding  35,000 
•ball  name  a  deputy  for  themselves.  St  Domingo  names 
m  deputy  \  and  the  ultra-marine  population,  viz.  that 
of  North  and  South  America,  elects  deputies  in  the 
tame  proportion  as  that  of  Old  Spain* 

104-  The  cortes  to  assemble  every  year  in  the  capi- 
tal of  the  kingdom,  with  power  (by  Art.  105.)  to  re- 
move to  any  place  not  more  distant  from  Madrid  than 
12  leagues. 

Z08.  The  session  to  begin  on  the  ist  of  March,  and 
continue  three  months. 

109.  The  deputies  shall  be  renewed  entirely  every 
two  years. 

J 10.  A  member  is  not  eligible  to  two  successive 
parliaments. 

117.  The  deputies  swear  to  preserve  the  Roman 
catholic  religion,  to  protect  the  political  constitution, 
and  to  conduct  themselves  faithfully  to  the  nation. 
N.  B.  All  reference  to  the  king  is  omitted  in  this 
oath. 

The  powers  and  duties  of  the  cortes  are-— 

I.  To  propose  and  decree  the  laws,  and  to  interpret 
and  alter  them  on  necessary  occasions. 

a.  To  take  an  oath  to  the  king,  to  the  prince  of 
Astorias,  and  to  the  regency,  as  is  pointed  out  in  their 
places. 

3.  To  determine  any  doubt  of  hot  or  right  that  may 
occur  in  order  of  the  succession  to  the  crown. 

4*  To  elect  a  regency  or  regent  of  the  kingdom, 
when  the  constitution  requires  it,  and  to  point  out  the 
limits  within  which  the  regency  or  the  regent  must 
exercise  the  royal  authority. 

6.  To  nominate  a  guardian  to  the  king  minor,  when 
the  constitution  requires  it. 

7.  To  approve,  previous  to  ratification,  the  treaties 
of  offensive  alliance,  of  subsidies,  and  the  particulars 
of  commerce. 

8.  To  permit  or  refuse  the  admission  of  foreign 
troops  into  the  kingdom. 

9.  To  decree  the  creation  and  suppression  of  offices 
in  the  tribunals  established  by  the  constitution,  and 
also  the  creation  or  abolition  of  public  offices. 

zo.  To  fix  every  year,  on  the  proposal  of  tlie  king, 
the  land  and  sea  forces,  determining  the  establishment 
in  time  of  peace,  and  its  augmentation  in  time  of 
war. 

II.  Te  issue  ordinances  to  the  army,  the  fleet|  and 
to  the  national  militia^  in  all  their  branches.. 
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12.  To  fix  the  ezpences  of  the  public  administra- 
tion. 

13.  To  establish  annually  the  taxes. 
19.  To  determine  the  value,   the  weight,  the  stan* 

dard,  the  figure,  and  description  of  money. 

22.  Te  establish  a  general  plan  of  public  instrnetion 
in  the  whole  monarchy,  and  approve  that  which  is  in- 
tended for  the  education  of  the  prince  of  Asturias. 

24.  To  protect  the  political  liberty  of  the  press. 

25.  To  render  real  and  effective  the  responsibility 
of  the  secretaries  of  state,  and  other  persons  in  public 
employ. 

26.  Lastly,  It  belongs  to  the  cortes  to  grant  or  re- 
fuse its  consent  in  all  those  cases  and  acts  which  the 
constitution  points  out  as  necessary. 

The  king  enjoys  the  following  powers  under  art.  171. 

He  watches  over  the  prompt  and  perfect  administra- 
tion of  justice  throughout  the  kingdom  ;  declares  war 
and  ratifies  peace,  subject  to  the  approval  of  the  cor- 
tes; nominates  magistrates;  presents  to  ecclesiastical 
dignities  ;  is  the  fountain  of  honour  j  has  the  command 
of  the  army  both  by  sea  and  land  ;  regulates  all  diplo- 
matic and  commercial  relations  with  other  states ; 
appoints  ambassadors,  ministers,  and  consuls ;  can  par- 
don criminals,  except  in  certain  cases ;  proposes  to 
the  cortes  such  projects  of  laws  as  he  may  think  ne- 
cessary, but  it  is  for  the  cortes  to  deliberate  or  not 
upon  such  propositions :  has  the  power  of  appointing 
ministers.  The  king  cannot,  under  any  pretence,  pre- 
vent the  convocation  of  the  cortes ;  nor  when  assem- 
bled can  he  suspend  or  dissolve  them,  nor  in  any  man- 
ner interfere  with  their  sittings  or  deliberations  ;  and 
all  persons  who  shall  advise  him  to  act  contrary  to  thia 
article  shall  be  deemed  traitors  to  the  country.  The 
king  cannot  leave  the  kingdom  without  the  consent  of 
the  cortes  ;  nor  can  he,  unthout  their  consent,  form 
any  offensive  treaty ;  nor  private  treaty  of  commerce 
with  any  foreign  power;  nor  furnish  subsidies  to  a  fo- 
reign power ;  nor  impose  any  taxes  or  duties :  nor  can 
he  of  his  own  authority  deprive  any  individual  of  per- 
sonal liberty,  or  of  property,  without  due  course  of  law. 
Before  he  contracts  marriage,  he  shall  communicate 
bis  intention  to  the  cortes,  for  the  purpose  of  obtaining 
their  consent,  without  which  he  shaii  be  considered  to 
have  abdicated  his  fArontf.— Should  a  law  have  passed 
the  cortes,  and  fail  on  three  successive  applications  to 
obtain  the  royal  consent ;  on  the  third  refusal,  the 
sanction  of  the  king  shall  be  supposed  to  have  been  ob- 
tained, and  the  law  shall  be  in  full  force.  A  perma- 
nent committee  is  to  be  nominated  before  the  close  of 
each  session,  and  to  continue  sitting  in  vigilant  atten- 
tion to  the  proceedings  of  the  government,  until  the 
next  assembly  of  the  cortes.  This  committee  has  the 
prerogative  of  summoning  an  extraordinary  meeting  of 
the  cortes,  when  the  crown  shall  become  vacant,  or  the 
king  incompetent,  or  when  his  majesty  may  be  desiront 
of  convoking  them. 

At  the  olose  of  the  14th  centar]^,  the  population  ofPapvlaiiMi 
Spain  is  stated  by  most  Spanish  writers  to  have  beenef  Sp^n- 
21,700,000 ;  but  this  is  evidently  a  gross  exaggera- 
tion. 

According  to  the  table  of  the  provinces,  collected 
chiefly  from  De  Laborde,  it  amounted,  at  the  end  of 
the  i8lh  centoryi.  to  101308,505.)  and  the  latest  writ- 
ers- 
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ers.cio  not  tappose  the  popalttion  at  present  to  es^ceed 
thii  amount. 

Of  the  number  above  stnted,  the  clergy  are  reckoned 
at  least  147,722 :  viz.  of  secular  clergy,  60,240  j  of 
monks,  49,270  ;  of  nuns  and  friars,  22,337,  and  of  su- 
baltern ministers  of  the  church,  1 51875.   The  numbers 
of  the  clergT  have  indeed  diminished   by  more   than 
27,000  during  the  last  30  years  of  the  i8th  century,  as 
^^.       in  the  year  1768  they  amounted  to  176,057. 
Vamberof      According  to  a  calculation  in  the  year  1776,  the  ci« 
town*,  vil.  ties,  toUirns,  villages,  and  hamlets,  amounted  to  84,459, 
lagci,  ficc  uni]  public  edifices  and  temples  to  30,496b 

ao4  fpii^  money  of  Spain  is  either  real  or  imaginary,  the 

former  serving  for  the  purposes  of  exchange,  (he  latter 
for  keeping  accounts  and  transacting  business.  Both 
these  are  common  through  the  whole  kingdom  ;  but  se- 
veral kinds  of  both  are  to  be  found  in  the  different  pro- 
Tin  ces. 

Two  kinds  of  real  money,  both  in  gold  and  silver, 
are  distinguished  in  Spain ;  the  old,  that  is,  such  as 
were  coined  before  the  year  1772,  and  those  coined 
subsequent  to  that  period.  None  of  the  former  are 
uniform,  but  consist  of  small  pieces  of  different  sizes 
unequally  cut,  and  their  currency  is  only  by  weight. 
The  latter  uniformly  bear  the  head  of  the  sovereign  on 
the  obverse,  and  on  the  reverse  side  the  arms  of  Spain  *, 
the  ancient  gold  coins  are  more  intrinsically  valuable 
than  the  modern.  The  last  only  will  be  here  de- 
scribed. 

Modern  Goid  Corns, 
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Coinib 
Durito 

Escudo  chico  de  oro 
Veniento  de  oro 
£scudo  de  oro 
Doblon  senzillo 
Dohlon  de  oro 
Doblon  de  quatre 
Medio  doblon  de  a  ocho 
Media  onza  de  oro 
Doblon  de  ocho  1 
Ouza  de  oro      3 

Modem  SHvet  Chins. 
Coins.  Value  in  iterliog  oionej. 

Seal  1 

Real  de  vellon  >  -  -  2Td. 

Medio  real  de  plata  J 
Real  de  plata 
Media  pecata 

Pecata  «  , 

Real  de  a  dos  *■  "  '  •  '^*'- 

Escudo         7  J 

MedioduroJ  •  •         •  ^••"• 

Duro  *! 

Pesoduro  >  ...  49.  ^d. 

Real  de  ^  ocho  j 


Sd. 


The  Spanish  weights  and  measures  vary  considerably 
in  different  parts  of  the  kingdom,  as  almost  every  pro- 
vince has  both  peculiar  to  itself.  The  pound  generally 
consists  of  16  ounces  in  that  part  of  the  kingdom  for- 
merly belonging  to  the  crown  of  Castile,  and  of  X2 
•unces  in  those^  annexed  to  the  crown  of  Aragon  $  viz. 
in  Aragon,  in  the  kingdom  of  Valencia,  and  in  Cata- 
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Ionia  ;  but  the  ounce  is  not  the  same.     We  shall  here 
only  particularize  the  weights  of  Castile. 

In  the  Castiles  they  reckon  by  charges,  q iiintals,  aro- 
bas, arreldes,  pounds,  ounces,  and  drams.  The  follow- 
ing table  gives  the  proportional  value  of  the  Castilisa 
weights. 


The  charge  contains 
quintal 
aroba 
arrelde 
pound 
ounce 
dram 
grain 

The  measures  are  still  more  complicated  than  the 
Weights  'j  and  especially  the  measures  of  capacity  will 
require  to  be  considered  rather  more  in  detail.  W« 
shall,  as  usual,  distinguish  them  into  long  measnre,  so- 
perficial  or  land  measure,  and  measures  of  capacity. 

Long  measutc^Tbe  standard  lineal  measore  id 
Spain  IS  the  royal  foot,  consisting  of  tSS^Vir  lines;  aod 
bearing  to  the  English  foot  the  proportion  of  about  IJJ 
to  144,  or  of  17  to  16.  This  foot,  however,  h  not  is 
general  use,  almost  every  province  having  its  own  foot, 
which  is  generally  rather  less  than  the  royal  foot.  Tbof, 
the  foot  in  Castile  is  8  lines  less,  and  that  of  VaJeocis 
about  94  lines  less  than  the  standard. 

Of  royal  feet  1 00  are  equivalent  to  102  feet  7  inches 
of  Catalonia,  to  T07  feet  of  Valencia,  to  115  feet  10 
inches  and  4  lines  of  Castile. 

One  hundred  feet  of  Catalonia  are  equal  to  02  feet 
2  inches  3  lines  of  the  royal  foot,  to  97  feet  5  j  nnes  of 
Valencia,  and  104  feet  11  inches  11  lines  of  Ca^tiie. 

In  Valencia  100  feet  are  equivalent  to  93  feet  4 
inches  10  lines  of  the  royal  foot,  to  98  feet  9  inches  of 
Catalonia ;  and  107  feet  2  inches  6  lines  of  Castile. 

lu  Castile,  lOO  feet  are  equal  to  86  feet  1  inch  jlioH 
of  the  royal  foot  5  to  93  feet  4  inches  9}  lines  of  V*. 
lencia ;  and  92  feet  2  inches  3  lines  of  Catalonfa. 

Land  measvre.-^^Ijiknd  in  the  provinces  belonging  tD  vi 
the  crown  of  Castile  is  measured  by  ungadas^  Jhnegas^ 
estadaleSf  brasses^  varas^  pas^  and  aran^ddas.  Of 
these  the  ungada  contains  5O  fanegas,  about  2041^ 
feet ;  the  fanega  400  estadales  :=:  about  4t^  feet ;  the 
estadale  ivip  brasses  r:  about  ten  feet  *,  the  brass  two 
varas,  or  about  5  feet  l  inch  4  lines  *,  the  pas  about  I^ 
of  a  vara,  and  the  aranz»da  about  73  varas.  This  last 
is  only  used  for  measuring  vineyards. 

Measures  of  Capacity, -^Corn  is  measured  in  the  pro-  ^ 
vinces  belongincr  to  the  crown  of  Castile  by  cahizas, 
Janegas,  ccUmines^  and  quartiilos ;  and  in  Biscay  the 
same  measures  are  used,  with  the  exception  of  the  ca* 
biza.  The  cahiza  contains  12  fanegas,  and  i^  ^  abost 
ij- lb.  French^  the  fanega  contains  12  celemines  = 
124  lb. )  the  celemine  4  quartiilos  =r  lolb.  5^  ounces, 
and  the  quartillo  =:  2  lb.  7^  ounces. 

In  Catalonia  grain  is  measured  by  saimas^  chargts^ 
quarteran^  cortans^  and  picotis,  Tlie  $aTma  contains  2 
charges  or  6  quintals  =  546  lb. ;  tire  charge  contains 
2  quarteras  or  3  quintals  =  273  lb» ;  and  the  quarters 
12  cortans  or  7  quintal  =136  lb.  8  oz.  :  the  cortaa 
contains  4  picotis  or  X3  lb.  of  12  oz.  =  11  lb.  6  oz.y 
and  the  picoti  3^  lb.  of  12  oz.  =:  2  lb.  13^  oz. 

Wine  in  New  Castile  is  measured  by  moyos,  an  ima- 
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gioary  measure,  cantaras,  azumbre^,  quartlllos,  and  sex- 
tarios.  The  moyo  contain?  i6  cantaras,  the  cantara  12 
azumbres,  the  azumbre  4  quartillos,  each  equal  to  I  lb* 
At  Cadiz  wine  is  measured  by  tonneanx,  arobas,  azum- 
bres,  and  quartiilo<).  The  tonneaux  contains  30  arobas, 
the  aroba  8  azumbres,  the  asumbre  4  quartillos,  each 
of  which  is  equal  to  I  lb.  I  oz.  At  Seville  the  measures 
for  wine  are  cantaras,  azumbres,  and  quartillos.  The 
cantara  contains  8  azumbres,  the  aroba  the  same,  the 
fizumbre  4  quartillos,  each  of  which  is  equal  to  17  ounces. 
In  Valencia  these  measures  are,  botas  or  tonneaux, 
charges,  aroba<«,  or  cantaras,  and  azumbres  or  cuentas) 
nod  in  Catalonia,  pipes,  charges,  quintals,  arobas,  quar- 
teros,  and  quartos,  of  which  the  pipe  contains  4  charges, 
the  charge  3  quintals,  the  quintal  4  arobas,  the  aroba 
22  quarteros,  the  quartero  4  quartos,  and  the  quarto  is 
equal  to  nearly  3  ounces  of  Catalonian  measure. 

The  laws  of  Spain,  which  for  a  long  time  varied 
greatly  in  the  diOerent  states  of  the  monarchy,  are  at 
present  reduced  to  a  considerable  degree  of  uniformity. 
Navarre  and  Biscay  have  retained  their  ancient  laws  and 
constitution  ;  but  the  revolution  which  took  place  in 
Spain  at  the  beginning  of  the  18  century,  enabled 
Philip  V.  to  introduce  into  Catalonia  and  the  kingdoms 
of  Aragon  and  Valencia  the  laws  of  Castile  ;  which, 
excepting  a  few  alterations,  rendered  necessary  by  lo^ 
cal  peculiarities,  still  continue  in  full  effect. 

The  laws  of  Castile^  which  are  thus  become  those  of 
almost  all  Spain,  are  contained  in  the  codes  known  by 
the  titles  of  the  Fuero  ju%sp^  Ley  de  las  siete  partidas^ 
Ordenamtento  real^  Fucro  realy  and  Recepitacton ;  of 
these  the  last  is  a  collection  of  occasional  edicts  of  the 
kings  of  Spain,  and  enjoys  the  highest  authority. 

The  Roman  law  has  no  validity  in  Spain  \  and  though 
it  may  be  studied  by  a  few  lawyers,  as  containing  first 
principles  universally  applicable,  yet  it  is  never  quoteil 
in  the  courts,  and  is  expressly  excepted  against  by  some 
of  the  old  laws  of  Ca<«tile. 

The  conducting  of  a  law  suit  in  Spain  is  subject  to 
very  complicated  forms  ;  whence  necessarily  results  a 
slowness  of  progress.  The  whole  business  is  carried  on 
by  writers,  a  peculiar  branch  of  the  legal  profession.  Jn 
the  superior  tribunals,  the  management  of  causes  is  in 
like  manner  committed  to  akind  of  subaltern  magistrate^ 
called  reporters  (relatorcs)^  who  contrive  to  render  their 
own  department  a  situation  of  much  greater  emolument 
than  that  of  the  judge. 

In  all  the  branches  of  civil,  military,  ecclesiastical, 
and  judicial  administration,  in  Spain,  is  evident  a  spirit 
of  mildness  and  paternal  indulgence,  which  often  dege- 
nerates into  great  abuse.  By  multiplying  courts  for  th^ 
administration  of  justice,  and  by  establishing  the  long 
series  of  appeals  from  jurisdiction  tojurisdiction,  in  order 
that  each  case  may  be  heard  and  re-heard,  and  receive 
an  equitable  sentence,  the  still  more  important  advan- 
tages of  prompt  decision  are  sacrificed,  and  a  door  is 
opened  for  chicane. 

It  is  universally  acknowledged  that  the  courts  of  ex- 
ception are  far  too  numerous  ^  tbey  enfeeble  the  autho- 
rity of  the  established  judges,  and  withdraw  a  number 
of  individuals 'from  the  superintendance  of  magistrates 
who  reside  among  them,  and  are  readily  accessible,  to 
consign  them  to  the  care  of  distant  and  dilatory  tri- 
bunals. 
A  considerable  degree  of  jealoasy  and  oppositioD  also 
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subsists  among  many  of  the  tribunals  ;  hence  tjiey  mntu-  Spain, 
ally  weaken  eacb  other^8  authority,  and  the  clients  are  ^ 
consigncjd  over  from  court  to  court  ^  so  that  lawsuits  be- 
come intolerably  protracted,  and  a  family  is  held  in  sus- 
pense for  two  or  three  generations.  Tlie  consequence  of 
this  is,  that  the  rich  wear  out  those  of  inferior  fortune. 
Even  the  ordinary  and  regular  forms  of  civil  process 
are  slow  and  complicated.  The  husbandman  is  called 
from  his  labour,  the  merchant  from  his  commercial  con- 
cerns, the  artist  from  his  work,  and  all  from  their  do- 
mestic affairs.  Nearly  an  equal  tardiness  takes  place  in 
criminal  processes,  so  that  witnesses  die,  and  means  of 
proof  are  lost,  while  the  guilty  often  escape  unpunished  ; 
and  those  who  have  been  formerly  acquitted,  are  still 
subject  to  a  long  detention  in  prison,  whence  they  are  at 
length  dismissed  without  indemnity,  and  irretrievablf 
ruined. 

In  consequence  of  the  great  number  of  courts,  tbe 
facility  of  appeal  from  one  to  tbe  other,  and  the  tedious- 
pess  of  law  suits;  tbe  multitude  of  judges,  advocates, 
writers,  and  other  subordinate  officers  employed  in  tbe 
administration  of  justice,  is  prodigious.  The  number  of 
persons  employed  in  the  diflferCnt  law  establishments  has 
been  estimated  at  ioo,COO,  which  is  nearly  an  hun- 
dredth part  of  the  population  of  the  country ;  and  t1|e 
very  last  general  enumeration  of  the  inhabitants  of  Spain 
makes  the  number  of  advocates  amount- to  5675,  and 
of  writers  ts  9351  >  besides  the  judges  and  their  secre- 
taries, the  attorneys  and  their  clerks,  and  the  innumer- 
able host  of  alguazils  and  inferior  officers. 

Another  serious  inconvenience  in  the  administration 
of  Spanish  law,  is  the  necessity  of  reposing  entire  and 
blind  confidence  in  a  class  of  subaltern  officers  of  tlie 
courts,  called  writers.  This  appears  to  be  a  Branch  of 
the  profession  wholly  peculiar  to  Spain  j  the  writer  exer* 
cising  at  the  same  time  the  functions  of  secretary,  soli- 
citor, notifier,  registrar,  and  being  (fie  sole  medium  of 
communication  between  the  client  and  the  judge. 

It  is  not  customary  in  Spain  to  allow  either  of  t1i<e 
parties  concerned  any  copy  of  tbe  documents  requisite  • 
for  carrying  on  a  snit,  except  by  the  express  order  of  tbe 
judge.  All  the  writings  on  both  sides  are  collected  to* 
gether  and  bound  up  into  a  volume,  which  remains 
statedly  in  tbe  profession  of  the  writer*  who  intrusts  it 
for  a  certain  time  to  the  attorneys  of  the  parties  for  the 
instruction  of  advocates.  The  writer,  to  whose  care  the 
documents  of  any  suit  are  committed,  also  registers  the 
decrees  and  sentences  of  the  judges  on  the  case,  and  no* 
tifies  to  the  parties  concerned,  eacb  step  of  the  process^ 
by  reading  to  them  the  proper  instrument;  withoot, 
however,  allowing  them  to  have  a  copy  of  it. 

The  union  of  so  many  important  functions  in  the  same 
person,  necessarily  affords  various  opportunities  for  dis* 
honesty ;  and  the  chance  of  being  imposed  upon  is  still 
further  increased  by  an  unwise  regulation  which  obligee- 
the  defendent,  in  any  action,  to  choose  the  same  writer 
as  is  employed  by  the  plaintiff. 

It  may  be  remarked  that  scarcely  any  other  persons 
are  under  equal  temptations  to  dishonesty,  on  account  of 
tbe  almost  total  impunity  that  they  enjoy  in  consequence 
of  the  following  regulation.  In  all  those  districts  where 
there  are  either  a  corregidor  and  superior  alcade,  or  two 
superior  alcades ;  each  of  these  officers  has  an  indepen- 
dent tribunal  for  the  decision  ef  law  snits ;  and  the  right 
of  prpnouDciog  sentence  in  any  perticular  case  belongs 

to 
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Spaia.  to  bim  of  the  two  at  irbose  tribunal  tbe  first  applica- 
'  V  ■■'  tioo  was  made.  Now  the  established  salaries  of  these 
officers  are  so  small,  that  the  largest  part  of  their  cinolu« 
ments  arises  from  their  fees  }  this  portion  of  their  ia- 
eome  depends  wholly  on  the  writers,  who  have  the  power 
of  instituting  suits  in  which  of  the  two  courts  they  please* 
The  natural  consequence  is,  that  the  judges  are  induced 
to  overlook  and  pass  by  in  silence  those  malpractices  of 
the  writers  which,  they  cannot  prevent  without  incurring 
a  serious  personal  loss.  Finally,  the  authority  of  the 
writers  is  irrefragabiy  established  by  the  entire  controui 
that  they  execute  over  all  causes.  They  alone  receive 
the  declarations  and  personal  answers  for  the  parties  con- 
cerned ;  they  alone  receive  the  depositions  of  the  wit- 
nesses on  each  side  }  put  what  questions  to  them  they 
please  ^  and  record  the  answers  without  tbe  interposition, 
tod  even  in  the  absence,  of  tbe  judges. 

Another  serious  defect  in  the  administration  of  justice 
in  Spain,  is,  that  the  party  condemned,  however  clearly 
unjust  may  have  been  his  demand,  or  however  weak 
nay  have  been  his  defence,  is  scarcely  ever  obliged  to 
pay  his  adversary's  costs  of  suit }  whence  it  perpetually 
happens,  that  the  expences  of  gaining  a  just  cause  are 
much  greater  than  the  loss  of  submitting  to  an  unjust 
demand  ^  hence  also  it  is  in  the  power  of  a  rich  villain 
to  oppress  and  ruin  all  those  wbo  are  unable  to  support 
the  expences  of  a  law  suit  j  which  in  Spain  are  enor- 
mous, and  perhaps  the  more  so,  because  the  established 
srt  charges  are  very  light. 
JlelitMm.  The  religion  of  Spain  is  the  Roman  Catholic  \  which, 
in  this  country  and  Portugal,  has  been  carried  to  a 
pitch  of  fanaticism  unknown  to  the  Italian  states,  or 
even  in  the  papal  territory.  The  inquisition  has,  in 
these  unhappy  kingdoms,  been  invested  with  exorbitant 
power,  and  has  produced  the  most  ruinous  effects  j 
having  been  formerly  conducted  with  a  spirit  totally  tbe 
reverse  of  the  mildness  and  charity  of  Christianity.  Tbis 
evil  has  been  recently  subdued  in  a  considerable  degree; 
'  but  one  fanatic  reign  would  suffice  to  revive  it.  A  yet 
greater  evil,  which  has  sprung  from  fanaticism,  is  the 
destruction  of  morals  }  for  tbe  monks  being  extremely 
aomerous,  and  human  passions  ever  the  same,  those 
ascetics  atone  for  the  want  of  marriage  by  tbe  practice 
of  adultery  ;  and  the  husbands,  from  dread  of  tbe  ioqui« 
sition,  are  constrained  to  connive  at  this  enormous  abuse. 
The  conscience  is  seared  by  the  practice  of  absolution, 
and  the  mind  becomes  reconciled  to  the  strangest  of  all 
phenomena,  theoretic  piety  and  practical  vice  united  in 
bonds  almost  india^soluble. 

According  to  the  returns  made  to  the  government, 
the  Spanish  clergy  then  stood  as  follows. 


Parochial  clerfry,  called  coras 
Assistants,  called  tenientes  curas 
Sacristans  or  sextons         -  - 

Acolitos  to  assist  at  the  altar 
Ordinados  de  pstrimonio,  having  a  patrimony 

of  tbree  rials  per  day 
Ordinados  de  menores,  with  inferiorecclesias- 

tical  orders 
Beneficiados,    or  canons  of  cathedrals,  and 

other  beneficiaries 
Monks        ...-•• 

Carry  forward 


16,689 

^0.873 


I    N. 

Brought  over 
Nuns  ... 

Beatas  ... 

Syndics  to  collect  for  the  mendicaott 
Inquisitors         ... 


188,625 


61,617 
148,163 


Tbe  archbishoprics  before  the  late  revolution  wcrs 
eight  in  number  j  and  the  bishoprics  46.  The  most 
opulent  see  was  that  of  Toledo,  supposed  to  yield  aa- 
Dualiy  about  QO,oool.  The  Mozarabic  Miasal,  con- 
posed  by  St  Isidora  for  the  Gothic  church,  after  tbs 
conversion  from  Arianism  to  tbe  Catholic  faith,  con- 
tinued to  be  used  in  Spain  till  the  Moors  were  aubdoeJ, 
when  the  Roman  form  was  introduced. 

The  Spanish  clergy,  in  proportioQ  to  tbe  popoIatissF>« 
of  the  country,  is  less  numerous  than  was  the  clergy  oP^" 
France  prior  to  the  revolution  ;  even  their  wealth  is^ 
less  considerable,  but  better  administered  }  and  their"^ 
contribution  to  the  public  revenue   is   much  greatei: 
As  to  tbe  general  conduct  of  the  Spanish  church,  and  iti 
influence  on  the  state,  we  may  remark  that  after  all 
the  perverted    and    malicious  industry    that  has  bees 
exerted  in  the  examination  of  this  question,  the  result 
has  turned  out  highly  favourable  to  the  superior  ordcif 
of  the  Spanish  clergy,   who  are  for  the  most  part,  fret 
from  those  irregularities  which  are  charged  on  thr  deigj 
of  other  countries.     The  conspicuoua  situations  in  the 
Spanish  church  are  by  no  means  coubidered  as  tbe  patri- 
mony  of  the  rich  and  noble,  but,  as  the  well- merited  re- 
ward of  irreproachable  conduct.    \\'hatever  may  be  tbt 
rank  of  an  ecclesiastic  in  tbe  sacerdotal  bierarcfaj,  be 
never  habitually  absents  himself  from  his  proper  place 
of  residence,  where  he  expends  the  revenue  of  his  bene- 
fice in  alms  or  public  works.     From  the  period  of  tbe 
reconquest  of  Spain  from  the  Moors,  most  of  tbe  ps- 
blic  establishments  owe  their  foundation   to  the  clergy, 
by  whom  also  whole  towns  have  been  rebuilt  and  raised 
from  their  ruins.     Tbe  most  beautiful  aqueducts,  foun- 
tains, and  public  walks  in  the  cities,  have  been  construct- 
ed at  the  expence  of  their  bishops  j    from  them  also 
the  poor  have  received  the  most  eflcctual  relief  in  times 
of  scarcity,  epidemic  disease,  and  war.     The  bishop  «f 
Orense  converted  bis  episcopal  palace    into  an  alnii' 
bouse,  where  were  lodged  and  supported  300  Freocb 
ecclesiastics,  condemned  to  transportation  during  tbe 
furies  of  tbe  revolution  ^  tbe  prelate  himself  took  bis 
place  at  their  table,  and  refused  to  partake  of  any  in- 
dulgence that  be  could  not  also  procure  for  hi»  guesti. 
Cardinal   Orenzans,  archbishop   of  Toledo,  converted 
the  alcazar  of  that  city  into  an  estabiihhnient  whtreis 
are  received  200  cbiitlren,  and  7C0  poor  persons  of  all 
ages.     The  bishop  of  Cordova,  during  the  scarcity  of 
1804,  and  for  a  long  time  afterwards,  made  a  daily  di- 
stribution of  1200  rations  of  bread  to   the  poor  inhabi- 
tants of  his  diocese.   The  aqueduct  which  conveys  water 
to  the  city  of  Tarragona  is  the  work  of  their  archbi- 
shop, who  has  thus  conferred  upon  the  place  the  inap- 
preciable benefits  of  cltanliness  and  health  ;  to  butb  of 
which  it  was  long  a  stranger.    Similar  instances  of  pob- 
Hc  merit  may  be  found  in  almost  every  diocese. 

With  regard  to  tbe  religious  orders,  their  conduct  is 
certainly  less  exemplary,  though  by  no  means  meriting 
the  reproaches  that  have  been  to  liberallj  cast  upon 
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ttiem.  Tlie  refonkis  that  have  taken  place  at  various 
periods  have  stopped  the  progress  of  the  abuses  intro- 
duced by  length  of  time ;  and  as  tbe  numbers  of  the 
monks  have  diminished,  their  pernicious  influence  on 
public  opinion  bus  proiiortionablj  declined.  Some  pro- 
gress has  been  made  in  the  desirable  policy  of  uniting 
the  diffvent  orders  of  tbe  same  rule  into  a  single  order; 
and  from  the  present  prohibition  to  receive  novices,  it 
is  probable  that  several  orders  are  about  to  be  totally 
suppressed. 

The  Spanibh  language  is  one  of  the  great  southern 
Litcra-  dialecis  which  spring  from  the  Roman  ;  but  many  of  the 
words  become  difficult  to  tbe  French  or  Italian  student, 
because  tbey  are  derived  from  the  Arabic  used  by  the 
Moors.  The  speech  is  grave,  sonorous,  and  of  exquisite 
melody,  containing  much  of  tbe  flow  and  formal  manner 
of  tbe  orientals. . 

The  Spanish  language  is,  in  some  respects^  very  rich) 
it  abounds  in  compound  words,  in  superlatives,  derivatives, 
nugmentatives,  diminutives,  and  frequentative  verbs;  it 
has  many  quite  synonymous  \vords^  and  others  which 
*nt\\  express  the  different  shades  of  meaning.  In  the 
technical  terms  of  arts  and  sciences  it  is,  however,  ex- 
tremely poor ;  a  few  of  these  it  has  borrowed  from  the 
Latin,  and  almost  all  the  rest  from  the  French. 

On  the  whole,  the  Spanish  is  one  of  the  finest  of  the 
European  languages.  It  is  dignified,  harmonious,  ener- 
getic, and  expressive;  and  abounds  in  grand  and  sonor- 
ous expressions,  which  unite  into  measured  periods,  whose 
cadence  is  very  agreeable  to  the  ear.  It  is  a  language 
well  adapted  ta  poetry;  but  it  also  inclines  to  exaggera- 
tion, and  its  vehemence  easily  degenerates  into  bombast. 
Though  natuially  grave,  it  easily  admits  of  pleasantry. 
In  the  mouth  of  well  educated  men  it  is  noble  and  ex- 
pressive ;  lively  and  pointed  in  that  of  the  common  peo- 
ple ;  sweet,  seductive,  and  persuasive,  when  uttered  by  a 
female.  Amongst  tbe  orators  it  is  touching  and  im- 
posing, though  rather  diffuse ;  at  the  bar  und  in  the 
schools  it  is  baibarous,  and  is  spoken  about  the  court 
in  a  concise  and  agreeable  manner. 

Tbe  literature  of  Spain  is  highly  n^putable,  though 
little  known  to  the  other  countries  of  Europe  since  tbe 
decline  of  Spanish  power.  The  Bibliotheca  Hispanica 
ef  Antonio  will  completely  satisfy  the  curious  reader  on 
this  subject.  Among  the  fathers  of  literature  in  this 
country  must  be  named  Isidore  of  Seville,  many  of  whose 
\rork&  are  extant,  and  inferior  in  merit  to  few  of  that 
epoch.  Lives  of  saints,  and  chronicles,  are  also  found 
among  the  earliest  productions  ;  and  successive  writers 
may  be  traced  to  the  1 1  th  century,  when  they  become 
numerous  ;  but  before  mentioning  some  Spanish  autho- 
rities posterior  to  that  period,  it  will  be  proper  to  re- 
collect that  Arabian  learning  flourished  under  the  ca- 
liphs of  Cordova,  and  produced  many  illustrious  names 
well  known  to  the  oriental  scholar,  as  Aben  Roe,  or 
Averroes,  Aben  Zoar,  Rhazes,  &lc.  nor  must  it  be  for- 
gotten that  Aben  Nazan  wrote  a  book  on  the  learning 
and  authors  of  Spain.  On  this  subject  the  inquisitive 
are  referred  to  tbe  work  of  Casiri. 

In  the  nth  century,  tbe  Spanish  authors  began  to 

increase  in  number,  and  the  native  language  begins  to 

appear.    This  was  the  epoch  of  the  famous  Cui^  Roderic 

I)idac  de  Bivar,  whose  actions  against  the  Moors  were 

x^lebrated  in  contemporary  songs,  and  by  a  long  poem 
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written  in  the  following  centnry.    After  the  t3tti  ten-    Spaio. 
tury,  it  would  be  idle  to  attempt  enumerating  all  the  ^"'    v     "' 
Spanish  authors,  among'whom  are  Alphonso  the  Wise, 
who  wrote  the  Libro  del  Teroso,  a  treatise  on  the  Three 
Farts  of  Philosophy  ;  and  at  whose  command  were  com- 
piled   the    famous  Alphonsine  Tables   of  Astronomy. 
Raymond  Lully  is  said  to  have  written  not  fei^er  than 
319'  bookS)  full  of  metaphysical  froth«     In  tbe  15th 
century  appeared  Juan  de  Mena,  a  poet  of  surprising 
powers,  since  which  time  a  department  of  literature  can 
scarcely  be  mentioned  in  which  the  Spaniards  have  not 
excelled*     It  would  be  unnecessary  to  repeat  the  well- 
known  names  of  Cervantes,  Quevedo,  Lopez  de  Vega, 
and  others,  whose  works  are  known  to  all  £urope.  The 
history  of  Mexico  has  been  celebrated  as  a  composition; 
but  in  fact  it  is  defective  and  erroneous.     Tbe  name  of 
Bayer  in  learning,  and  of  Feyjos  in  general  knowledge, 
have  recently  attracted  deserved  respect ;  nor  has  the  *  Pinked- 
line  of  royal  autbors  failed)  an  elegant  translation  oUonU  Ge4^ 
Sallust  having  been  published  by  the  heir  apparent  to  the  S^'^P^y* 
monarchy,  the  present  Ferdinand  VII*. 

As  tbe  rudiments  of  education  are  in  Spain  generally  ^-^  ^Ltioa* 
imparted  by  the  monks,  it  can  scarcely  be  expected  that 
useful  knowledge  should  be  common  in  that  country. 
The  accounts  given  on  this  subject  by  travellers,  have 
thrown  so  little  light  on  th^  state  of  education  in  Spain, 
that  it  can  be  generally  understood  only  by  comparison 
with  other  Catholic  countries.  In  this  comparison  Spain 
will  be  found  inferior  to  France  and  Italy,  but  in  many 
respects  superior  to  Austria  and  tbe  German  states.  ^  ' 

Tbe  number  of  universities  in  Spain  Was  formerly  Universities 
24,  but  only  the  following  17  now  remain,  viz.  that  of 
Pampeluna,  in  Navarre ;  of  Oviedo,  in  the  Asturias;  of 
San  Jago,  in  Gallicia  ;  of  Seville,  and  of  Granada,  in 
the  provinces  of  the  same  name  ;  of  Huesca  and  Zara- 
goza,  in  Aragon ;  ofAvila,  Osma,  and  Valladolid,  in 
Old  Castile  ;  of  Toledo,  Siguenza,  and  Alcala  de  Ila- 
marez,  in  New  Castile;  ofCervera,  in  Catalonia;  of 
Orihuela  and  Valencia,  in  Valencia ;  and  of  Salaniancai 
in  the  province  of  Leon.  Of  these  the  most  celebrated, 
are  the  universities  of  Zaragoza,  Toledo,  Alcala,  Cer-* 
vera,  and  Salamanca. 

'J'be  university  of  Zaragoza  has  22  professors,  and  that 
of  Toledo  has  24 ;  about  900  students  attend  the  classes 
of  the  former,  and  nearly  3000  those  of  the  latter  ;  yet 
neither  of  these  establishments  is  known  in  Europe,  or 
regarded  as  of  high  reputation  even  in  Spain. 

The  university  of  Alcala,  established  at  a  prodigious 
expence  by  Cardinal  Ximenes,  answered  for  nearly  a 
century  the  views  of  its  illustrious  founder.  This  splen- 
did institution  consists  of  31  general  professors,  and  13 
colleges,  each  of  which  has  its  particular  establishment 
of  masters  and  professors,  and  of  students,  who  receive 
gratuitous  support  and  instruction.  At  present,  how- 
ever, this  university  is  gone  so  entirely  to  decay,  tbat 
scarcely  a  vestige  of  its  ancient  splendour  remains,  and 
the  whole  number  of  students  scarcely  amounts  to  500. 

The  university  of  Cervera,  founded  at  the  commence- 
ment of  the  1 8th  century,  with  a  magnificence  truly 
royal,  possesses  43  professors,  five  colleges,  about  900 
students ;  but  it  partakes  of  the  radical  fault  of  all  the 
Spanish  universities  ;  tbe  course  of  study  is  incomplete 
and  «:ntiquated,  and  the  very  name  of  the  institution  is 
scarcely  known  beyond  the  boundaries  of  Catalonia. 
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The  aniversity  of  Sakkmanca,  the  mo9t  ancient  of  any 
in  Spain,  has  enjoyed  a  degree  of  celebrity  which  en- 
titles it  to  a  particular  dencription. 

It  was  founded  by  Alphonso  IX.  between  the  years 
1 230  and  1 244,  and  was  considerably  enlarged  by  Fer- 
dinand III.  his  grandson.  But  its  most  magnificent  pa- 
tron was  Alphonso  X.  surnamed  the  Wihc,  son  and  suc- 
cessor of  the  Jast-mcntioned  sovereign.  This  prince 
richly  endowed  it,  and  drew  up  a  set  of  statutes  for  its 
government.  He  established  a  professorship  of  civil  law, 
with  a  salary  of  500  niaravedies  ^  a  proft'ssorship  of  ca- 
non law,  with  a  salary  of  300  maravedies ;  two  professor- 
ships of  decretals  with  salaries  of  500  maravedies ;  two 
professoi'S  of  natural  philosophy,  and  as  many  of  logic, 
with  salaries  of  200  maravedies  each  ^  and  two  masters 
of  grammar,  with  salaries  of  300  maravedies.  It  experi- 
enced also  the  liberality  of  many  succeeding  sovereigns, 
and  received  from  the  popes  a  vast  extent  of  privileges. 

For  many  years  this  university  enjoyed  a  high  reputa- 
tion 'y  its  fame  extended  over  all  Europe  ^  it  was  con- 
sulted by  kings  and  by  popes,  and  its  deputies  were  re- 
ceived into  the  general  councils,  where  they  well  sus- 
tained the  character  of  the  body  which  they  represented. 
Students  flecked  to  it  not  only  from  all  the  provinces 
of  Spain  and  Portugal,  and  from  the  islands  of  Majorca 
and  the  Canaries,  but  also  from  the  West  Indies  and 
New  Spain,  and  even  from  France,  Flanders,  and  Eng- 
land. The  number  of  students  who  attended  the  classes 
amounted  nearly  to  15,000.  The  whole  of  this  vast 
establishment  consisted  of  25  colleges,  a  library,  and 
an  hospital,  called  Del  Estudio^  intended  for  the  amelio- 
ration of  poor  scholars. 

The  celebrity  of  Salamanca  continued  in  full  vigour 
during  many  ages  ;  but,  at  length,  as  rival  institutions 
sprang  up,  declined  by  slow  degrees,  so  that  by  the  year 
1595,  the  number  of  students  did  not  exceed  7000*. 

After  the  evacuation  of  Spain  by  the  Romans,  the- 

StatVoir  the '^^'''^^^  representations  were  discontinued  till  they  were 

Spaniik       restored  by  the  Moors,  and  from  them  adopted  by  the 

Gothic  Spaniards,  who  soon  became  passionately  fond  of 

the  stage,  a  taste  which  they  have  ever  since  preserved. 

They  had  at  first  neither  theatres  nor  a  stage,  their 
dramas  were  acted  in  a  court,  a  garden,  or  the  open 
fields  \  the  actofs  and  spectators  were  mingled,  and  were 
equally  exfiosed  to  the  injuries  of  the  weather. 

At  a  subsequent  period  the  stage  was  marked  out  by 
a  kind  of  boarded  platform,  and  was  surrounded  by  old 
clothes,  drawn  back,  on  occasion,  by  means  of  cords, 
which  formed  the  only  decorations,  and  behind  which 
the  actors  dressed.  Their  properties  consisted  only  of 
crooks,  some  wigs  and  false  beards,  and  a  few  white 
skins,  trimmed  with  gold  fringe. 

Theatrical  exhibitions  became  more  regular  and  de- 
cent towards  the  end  of  the  i6th  century,  when  a  new 
form  was  given  to  them  by  the  exertions  of  Bartholo- 
mew Naharro,  a  middling  dramatic  poet.  Theatres 
were  then  erected,  but  the  greatest  part  were  upon  tres- 
sels,  and  two  parallel  pieces  of  canvas  formed  their 
scenes,  which  were  sometimes  checquered  with  various 
colours,  sometimes  covered  with  miserable  paintings,  or 
adorned  with  foliage,  trees,  or  flowers. 

During  all  these  periods,  the  prompter,  with  a  candle 
in  his  band,  stationed  himself  on  the  stage  by  the  side 
of  the  performers  who  were  speaking,  and  jumped  from 
side  to  side  whenever  the  actors  changed  their  places. 
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This  custom  prevailed  at  the  end  of  the  17th  centory, 
and  even  still  prevails  among  the  stroliing  companies  o: 
small  towns. 

Theatres  have  at  length,  however,  a.ssomed  a  hand- 
somer appearance  in  this  country,  and  customs  more 
conformable  to  the  rest  of  £ur<^.  Handsome  theatres 
have  been  multiplied,  and  their  stages  are  now  well  ar- 
ranged and  decorated  J  all  the  great  cities  are  well  pro- 
vided with  them,  and  many  of  the  smaller  towns  may 
boast  of  elegant  and  not  ill  furnished  playhouses. 

The  prompter  no  longer  runs  from  one  side  of  the 
stage  to  the  other ;  he  is  placed  in  the  middle  before 
the  scenes,  in  a  kind  of  well,  where  be  no  longer  ofTeDds 
the  sight  and  taste  of  the  spectator  :  but  an  old  custom 
which  is  still  obsened,  greatly  injures  the  interest  and 
efiect  of  the  representation.  The  prompter,  who  has  the 
piece  before  him,  does  not  wait  till  the  actor  is  at  a  losa 
to  prompt  him,  but  recites  the  whole  drama  aloud,  so 
that  the  actor  appears  to  follow  him  in  bis  declamatioB. 
By  this  means  two  voices  are  heard  in  the  theatre  pro- 
nouncing the  same  words,  which  are  confounded,  and 
often  produce  a  discord,  and  the  spectator  who  has  Erst 
heard  the  piece  recited,  no  longer  takes  an  equal  inte- 
rest in  the  same  verses,  phrases,  and  words,  which  the 
actor  afterwards  declaims. 

The  Spanish  theatres  are  divided  into  a /Nilrb,  or  area, 
and  boxes  called  bfUco  and  aposentcs.  The  orchestra, 
where  the  musicians  are  stationed,  adjoins  the  stage ;  an 
inclosure  between  it  and  the  pit  is  set  round  with  arm 
chairs,  and  destined  for  the  reception  of  the  higher 
class :  the  patioy  or  pit,  is  placed  behind,  and  filled  witii 
benches,  and  the  gradas  consist  of  two  rows  of  benches 
disposed  am  phi  theatrically  on  each  side  below  the  boxes, 
and  sometimes  also  across  the  lower  end  of  the  theatre. 
This  last  division  is  found  only  in  a  few  theatres  5  in 
the  others,  the  space  beneath  the  boxes  -is  empty,  and 
persons  stand  in  it.  T\\t  patio  and  the  gradas  contain 
the  common  people,  the  most  numerous,  most  noisy,  and 
most  imperious  part  of  the  public 

There  are  commonly  only  two  tiers  of  boxes,  some- 
times three  \  they  extend  on  each  side  from  the  stage  to 
the  end  of  the  theatre.  The  form  is  the  usual  one,  bat 
they  are  divided  from  each  other  by  partitions,  which 
completely  shut  them  up  on  each  side,  a  circumstance 
which  greatly  injures  the  beauty  of  the  general  efiect. 

There  is  commonly  at  the  end  of  the  theatre  fronting 
the  stage,  a  large  box  with  seats  placed  semi  circularly 
behind  one  another,  which  is  called  the  ctnsacla.  No 
man  is  allowed  to  enter  it,  and  only  women  muffled  op 
in  their  mantelas  are  admitted. 

There  are  several  things  very  singular  and  amusiog 
in  this  cazuela.  Women  of  every  age  and  condition 
are  there  united  ;  the  married  are  confounded  with  the 
single  ;  the  wives  of  the  common  people  with  those  of 
tradesmen  and  the  ladies  of  the  court ;  the  poor  woman 
with  the  rich  one  who  would  not  be  at  the  trouble  of 
dressing  to  appear  in  her  box.  Their  appearance  u 
most  curious  ;  they  are  all  covered  with  their  frutftte" 
las^  a  kind  of  white  or  black  veil,  and  give  the  idea  of 
a  choir  of  nuns.  It  is  the  place  for  chattering,  and  be- 
tween the  acts  there  proceeds  from  the  cazuela  a  con- 
fused noise  like  the  hum  of  bees,  which  astonishes  and 
diverts  all  who  hear  it  for  the  first  time.  Scarcely  is 
the  performance  ended,  when  the  door  of  this  box,  its 
galleries,  passages,  and  the  stairoase  leading  to  it|  are 
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ail  besieged  by  a  great  crowd  of  men  of  every  condi- 
tion *,  some  attracted  by  curiosity  ^  others  coming  to 
wait  upon  the  women  who  are  in  it. 

Notwithstanding  all  that  has  been  done  for  its  im- 
provement, the  Spanish  stage  is  still  far  from  the  cele- 
brity which  it  once  possessed^  and  the  people  do  not  se- 
cond the  efforts  of  their  best  writers.  The  acting  is  in 
a  still  lower  state.  The  performers  possess  neither  that 
dignity  which  characteriates  great  personages,  and  en- 
nobles a  subject  without  injuring  its  interest  ^  nor  that 
Bweet  expression  of  voice  and  gesture  which  goes  to  the 
heart,  and  awakens  the  sentiments  it  expresses.  In  their 
acting  every  thing  is  violent  or  inanimate  ^  every  thing 
departs  from  nature.  Their  recitation  isafeat  of  strength, 
and  is  performed  at  the  sole  ex  pence  of  the  lungs.  Cries 
and  shrieks  are  its  most  impressive  part,  and  the  most  ap- 
plauded by  the  majority  of  the  audience.  They  put  no- 
thing in  its  proper  place  :  all  their  action  is  exaggerat- 
ed) when  they  threaten  they  roar;  when  tliey  command 
they  thunder  *,  when  they  sigh,  it  is  with  an  effort  which 
completely  exhausts  the  breath.  They  substitute  anger 
for  dignity,  violence  for  spirit,  insipidity  fur  gallantry. 
Their  gestures  rarely  correspond  with  the  sentiments 
they  ought  to  express  >  but  resemble  their  recitation  > 
and  are  usually  monotonous,  capricious,  ignoblt:,  and  al- 
most always  violent.  The  women,  in  their  bursts  of  pas- 
sion, become  furies  ;  warriors  become  villains  ;  generals 
robbers  j  and  heroes  bra vos.  Nothing,  as  they  manage 
it,  is  pathetic  ;  nothing  makes  any  impression  on  the  au- 
dience. The  spectators,  equally  unmoved  at  the  end  of 
the  piece,  as  at  the  beginning,  see  it,  without  having  ex- 
perienced a  single  moment  of  interest  or  emotion  *. 

As  labour  and  culture  are  reckoned  derogatory  to  the 
Spanish  character,  a  sufficient  quantity  of  grain  for  the 
support  of  the  inhabitants  is  not  raised,  though  societies 
for  the  encouragement  of  agriculture  have  been   esta- 
bruhed  in  different  parts  of  the  kingdom.    The  principal 
products  are  wine,  delicious  fruits,  oil,  silk,  honey,  and 
wax.     A  conniderable  proportion  of  the  mountains  and 
vallevs  is  pastured  by  immense  flocks  of  sheep,  whose 
wool  is  extremely  (ine  and  valuable.     Estrcmadura  is 
noted  for  its  excellent  pastures ;  and  the  wool  in  Old 
Castile  is  reputed  the  finest  in  the  kingdom.     In  Cata- 
lonia the  lulls  are  covered  with  forest  and  fruit  trees. 
Valencia  is  celebrated  for  its  silk,  and  for  the  exquisite 
flavour  of  its  melons.     Murcia  abounds  in    mulberry 
trees;  and  the  southern  provinces  yield  the  most  deli- 
cious wines  and  fruits.     Upon  the  whole,  it  has  been 
observed  of  Spain,   that  few  countries  owe  more  to  oa^ 
ture,  and  less  to  industry. 

The  soil  in  general  reposes  on  beds  of  gypsum,  which 
IS  an  excellent  manure.  The  common  coui'se  of  husban- 
dry about  Barcelona  begins  with  wheat ;  which  being 
ripe  in  June,  is  immediately  succeeded  by  Indian  corn, 
hemp,  n>illet,  cabbage,  kidney  beans,  or  lettuce.  The 
second  yeai  these  same  crops  succeed  each  other  as  be- 
fore. The  next  year  ihej  take  barley,  beans,  or  vetches; 
which  coming  off  the  ground  before  midsummer,  are 
followed,,  as  in  the  former  years,  by  other  crops,  only 
changing  them  acording  to  the  season,  so  as  to  have  on 
the  samie:  sppt  the  graatest  possible  variety.  Near  Car- 
thagena  the  course  is  wheat,  bai'ley,  and  fallow.  For 
wheat  they  plough  thsice,.  and  sow  from  the  middle  of 
November  to  the  beginning  o£  December ;  in  July  they 
reap  from  lO  to  loo  foe  one,  as  the  season  happens  to  be 


humid.  The  rich  vale  of  Allcant  yields  a  perpetual  soc- 
cessien  of  crops,  fiarle]^  is  sown  in  September,  reaped 
in  April,  succeeded  by  maize,  reaped  in  September; 
and  by  a  mixed  crop  of  esculents  which  follow.  Wheat 
is  sown  in  November,  and  reaped  in  June;  flax  in  Sep- 
tember, pulled  in  May.  In  the  vale  of  Valencia  wheat 
yields  from  20  to  40;  barley  from  18  to  24;  oats  from 
20  to  30  ;  maize  100  ;  rice  40.  The  Spanish  plough 
is  generally  light ;  and  is  drawn  by  oxen  with  the  yoke 
over  the  boms  ;  the  most  proper  and  natural  mode,  as 
the  chief  strength  of  the  animal  centres  in  the  head. 
For  a  very  minute  account  of  agriculture  in  Spain,  see 
De  Laborde's  View,  vol.  iv.  chap.  2.  ^iS 

That  prejudice  which  regards  the  mechanic  arts  as  Stata  of 
base,  is  not  yet  extinguished  in  Spain :  hence  it  happens  ^he  am. 
that  these  arts  are  either  neglected,  or  abandoned  to  such 
unskilful  hands,  as  in  general  to  render  the  Spaniards 
much  behind  their  neighbours  in  the  useful  arts  of  life. 
The  influence  of  this  prejudice  is  least  in  the  province  of 
Catalonia,  where  the  laws,  customs,  and  opinions  are  fa* 
vourable  to  artizans ;  and  it  is  accordingly  in  this  pro- 
vince that  the  mechanic  arts  have  made  the  greatest 
progress.  Foreign  artists  experience  great  difficnlties  in 
this  country.  They  are  not  allowed  to  practice  without 
gaining  admission  into  some  incorporation  or  company, 
and  this  has  almost  always  been  refused  them. 

Some  arts  have,  however,  made  considerable  progress 
in  Spain,  especially  those  of  gilding  leather,  and  print- 
ing, which  has  lately  acquired  a  great  degree  of  perfec- 
tion. 

The  fabrication  of  articles  of  gold  and  silver  might 
become  an  important  object  in  a  country  where  these 
metals  abound  ;  but  it  is  neglected,  and  the  demand  is 
almost  entirely  supplied  from  foreign  mairkets.     What 
little  they  perform  in  this  way  at  home  is  usually  very 
ill  executed,  and  exorbitantly  dear.     Madrid,  however, 
begins  to  possess  some  good  workmen  in  this  way  ;  en- 
couragement would  increase  their  number,  and  facilitate 
the  means  of  improvement;  but  manual  labour  is  theic 
excessively  dear.     Hence  the  Spaniards  prefer  foreign 
articles  of  this  kind,  which,  notwithstanding  the  ex- 
pence  of  carriage,  the  enormous  duties  which  are  paid 
on  these  articles,  and  the  profits  of  the  merchants,  are 
still  cheaper  than  those  made  at  home.  ^i^ 

The  liberal  arts  are  cultivated  in  this  country  with  Arcbitec- 
more  assiduity  and  success.   The  i6th  century  was  the^*'** 
most  brilliant  petiod  of  the  arts  in  Spain,  as  well  as  of 
the  sciences,   of  literature,  and  of  the  power  and  gran- 
deur of  the  monarchy.     A  crowd  of  able  architects  ap« 
peared  at  once  under  Charles  V.  and  Philip  II.     They 
erected  numejrous  edifices,  which  will  immortalize  the 
reigns  of  these  princes  and  the  names  of  the  artists. 
John  de  Herrera  and  Cepedes  displayed  the  highest  ta- 
lents; Pedro  de  Uria  constructed  the  magnificent  bridge 
of  Almaraz,  inEstremadura;  John-Baptist-Monegroof 
Toledo,  assisted  in  the  building  of  the  Escurial,  and  of 
the  church  of  St  Peter  at  Rome. 

The  structures  of  that  age  are  the  finest  in  Spain,  and 
perhaps  the  only  ones  in  the  country  which  deserve  to 
fix  the  attention  of  the  skilful'spectator.  There  are  some 
among  them  which,  in  regularity,  solidity,  and  magnir 
ficence,  deserve  to  be  compared  with  the  fine  buildings 
of  the  Romans.  The  bridges  of  Badajoz  over  the  Gna/> 
diana,  and.  of  Toledo,  over  the  Manzanares,  are  of  this 
period;  as  are  also  the  grand  house  or  palace,  now  the 
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council-hoase  at  Madriit,  and  the  beautiful  edifices 
vrbich  adorn  Toledo  ^  the  palace  of  Los  Vargas  j  the 
hospital  of  St  John  the  Baptist,  and  that  of  the  Holy 
Cross.  During  the  same  time,  the  alca%ar  of  this  city 
built  under  Aiphonso  X.  was  restored  with  the  gran- 
deur and  magnificence  which  it  still  displays  \  and  the 
noble  palace  was  erected,  known  under  the  name  of  the 
House  of  Pilate,  at  Madrid. 

That  magnificent  building  the  Escurial,  which  the 
Spaniards  called  the  eighth  wonder  of  the  world,  which 
used  to  lodge  at  once  the  king  and  his  court,  and  200 
monks  j  this  famous  palace,  which  astonishes  us  by  its 
mass  and  extent,  by  the  strength  of  its  structure,  the 
regularity  of  its- proportions,  and  the  splendour  of  its 
decorations,  as  much  as  by  the  repulsive  appearance  of 
its  site  and  neighbourhood,  also  belongs  to  the  same  pe- 
riod, having  been  erected  in  the  reign  of  Philip  If. 

The  decline  of  architecture  became  as  complete  in 
the  17th  century  as  its  state  had  been  flourishing  in  the 
preceding  age.  From  this  period  no  architect  occurs 
worthy  of  remembrance  •,  and  the  buildings  are  mon- 
strous masses,  destitute  of  order,  taste,  and  regularity. 
One  only  deserves  notice,  the  prison  of  Madrid,  called 
Carcel  de  Conte,  the  work  of  a  happy  genius,  who 
knew  how  to  piofit  by  the  bright  examples  of  the  pre- 
ceding period. 

About  the  middle  of  the  1 8th  century,  however,  ar- 
chitecture began  again  to  be  cultivated  with  success. 
The  academy  of  San- Fernando,  at  Madrid,  has  already 
produced  several  able  men  in  this  branch,  who  pursue 
their  art  with  credit.  The  handsome  bridge  built  over 
the  Xarama,  between  Aninjuez  and  Madrid,  in  the 
reign  of  Charles  HI.  displays  the  talents  of  Mark  de 
Vierna,  his  architect;  the  custom-house  of  Valencia, 
and  the  temple-church  of  the  same  city,  constructed  on 
the  plan  of  Michael  Fernandez  *,  the  exchange  of  Bar- 
celona ;  the  triumphal  arch  which  forms  the  gate  of  AN 
cala  at  Madrid,  and  the  snuff  manufactory  at  Seville, 
do  honour  to  the  Spanish  architecture  of  the  present 
day. 

Spain  justly  boasts  of  many  eminent  sculptors ;  but  of 
all  the  libci^al  arts,  painting  is  that  which  has  been  most 
cultivated  in  Spain,  and  in  which  its  natives  have 
best  succeeded.  The  Spanish  school  is  much  less 
known  than  it  deserves  \  it  holds  a  middle  place  be- 
tween the  Italian  and  Flemish  schools  \  it  is  more  na- 
tural than  the  former,  more  noble  than  the  latter,  and 
partakes  of  the  beauties  of  both.  It  has  particularly 
excelled  in  sacred  subjects;  and  we  recognise  in  the 
Spanish  pictures  the  feeling  usually  experienced  by  the 
people  of  the  mysteries  of  religion.  By  none  have  de- 
vout ecstasy,  fervour,  and  genuine  piety,  been  so  well 
expressed,  or  the  mystic  passion  given  with  so  much 
truth.  It  is  not  in  correctness  of  design,  or  nobleness  of 
form,  that  the  Spanish  artists  usually  excel,  but  in  the 
pure  imitation  of  nature,  in  grace,  truth,  effect,  and  the 
expression  of  feelings.  •  y 

The  Spaniards  have  at  length  opened  their  ey<^  to 
the  utility  of  the  arts  \  tbey  acknowledge  them  to  be 
advantageous  and  deserving  of  respect,  and  have  begun 
to  give  them  such  encouragement  as  is  likely  to  promote 
a  Caste  for  them,  and  to  insure  their  advancement.  Go- 
Temment  has  done  something  by  affording  protection 
and  countenance  to  the  new  establishments ;  but  the 
strongest  impulse  ha$  been  given  by  individuals,  or  pri- 
vate associations. 
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Spain  now  possesses  an  academy  of  paiDting',  at  Se-  Sp^j^ 
ville,  and  two  academies  of  the  fine  aria,  one  at  Ma- 
drid, and  the  other  at  Valencia.  The  first  owes  its  ori- 
gin to  an  association  of  the  painter?  of  Seville  formed  by 
themselves,  about  the  year  1660  ;  Charles  III.  revived 
it,  and  established  there  a  school  of  the  fine  arts.  That 
of  Madrid  was  founded  by  Philip  V.  The  last  was  esta- 
blished by  the  exertions  of  some  private  persons,  assisted 
by  the  benefaction  of  Andrew  Majorat,  archbishop  of 
Valencia,  and  the  protection  of  the  municipal  body. 
Charles  III.  came  to  its  assistance  26  years  after  its  es- 
tablishment, with  an  annual  gift  of  nearly  ycx^l.  These 
academies  have  for  their  object  the  study  and  improve- 
ment of  painting,  sculpture,  and  architecture;  they 
give  public  lessons  on  these  three  arts,  and  distribute  an- 
nual prizes  among  their  pupils.  That  of  Madrid,  or 
San-Fernando,  sends  its  pupils  to  Rome  at  the  expeoce 
of  government,  to  complete  their  studies. 

Public  and  gratuitous  schools  for  drawing  have  been 
established  within  the  Inst  20  years  in  different  places; 
at  Madrid,  Cordova,  Valencia,  Seville,  ZaragoaLa,  Bai^ 
celona,  &c.  The  last  of  these  is  supported  by  the  mer- 
chants ;  that  of  Virgara  wns  founded  by  the  patriotic 
society  of  Biscay  \  and  those  of  Zaragoz^iand  Cordova 
owe  their  birth  to  the  zeal  and  generosity  of  two  indivi^ 
duals  \  the  first  to  Don  Martin  Noy  Cochear,  the  Ust 
to  Don  Antonio  Cavallero,  the  present  bishop  of  Cor- 
dova. Those  of  Madrid,  Seville,  and  Valencia,  depeod 
on  the  academies  of  these  cities. 

The  manuractures  of  Spain  were  more  flourishing  do 
ring  the  government  of  the  Moors  in  that  country,  than ^"^ 
they  have  been  at  any  subsequent  period.  So  complete- 
ly had  the  kingdom  declined  in  this  respect  at  the  end 
of  the  1 6th  century,  when  Philip  V.  ascended  the 
throne,  that  it  is  said  by  De  Laborde  to  have  been  ab- 
solutely destitute  of  trade.  The  intestine  wars  which 
ravaged  the  kingdom  during  the  first  14  years  of  that 
reign,  and  the  low  state  to  which  the  national  finances 
were  reduced,  prevented  the  government  from  paying 
attention  to  manufactures  \  and  it  was  not  till  after  tran- 
quillity had  been  restored,  and  regulations  adopted  with 
respect  to  the  public  revenue,  that  the  natives  were  in- 
duced to  wear  articles  of  their  own  manufacture.  Since 
the  reigns  of  Ferdinand  VI.  and  Charles  III.  this  part 
of  the  internal  trade  of  the  kingdom  has  greatly  impro- 
ved, and  the  manufactures  of  Spain  are  now  once  more 
on  a  respectable  footing. 

The  Spanish  manufactures  enumerated  by  De  La- 
borde, in  his  View  of  Spain,  are  those  of  cloth  and 
other  woollen  goods  ^  silks  \  brocaded  stuffs  in  gold  sod 
silver  *,  linens  and  other  articles  formed  from  fiax  or 
bemp  y  cottons  \  leather  and  other  articles  nianufacto- 
red  from  skins  and  hides  ;  paper  ^  china  and  delft 
ware  \  brandies  \  beer;  aquafortis  'y  salt  of  lead  ^  shears 
for  the  woollen  trade ;  copper,  iron,  and  brass  goods  \ 
glass  and  mirrors  ;  soap ;  hats  \  articles  for  the  mariDe; 
military  implements;  arms  and  ammunition;  tobacco 
and  snuff.  Of  these,  the  most  important  are,  the  wool- 
len and  silk  manufactures  ;  leather  ;  brandy  ;  military 
weapons ;  soap  and  tobacco. 

The  principal  places  for  the  woollen  mannfactorei 
are,  Aulot,  Arens,  Vich,  and  the  convent  of  Giroone 
in  Catalonia ;  Jaca,  and  the  district  of  Cincavilla  in  A- 
ragon,  and  Burgos  in  Old  Castile,  for  woollen  stock- 
ings; Barcelona,  Zaragoza,  and  Burgos,  for  blankets; 
Junquera,  Segovia|  Burgos,  and  many  others,  for  baizes 
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pain,  and  flannels  ^  Estella  in  Navarre,  Escoray  in  Biscay, 
Grazolerna  in  Seville,  Toledo,  &c.  for  coarse  cloths, 
which  last  article  is  manufactured  in  large  quantities 
throughont  the  kingdom.  The  woollen  stuffs  fabricated 
in  Spain,  are  in  general  of  a  very  inferior  quality,  the 
wool  being  imperfectly  scoured,  and  the  dyeing  so  ill 
executed,  that  the  colours  are  never  permanent. 

The  chief  manufactures!  for  silken  articles  are  those 
for  blonde  lace  throughout  Catalonia,  and  at  Almagro 
in  La  Mancha  ;  for  silk  stockings,  at  Malaga,  Zarago- 
za,  Valencia,  Talavera,  and  Barcelona )  and  for  silk 
taffeties,  serges,  damasks,  and  velvets,  at  Jaen,  Grana- 
da, Murcia,  Valencia,  Malaga,  Zaragoza,  Toledo,  Ta- 
lavera, and  Barcelona.  The  articles  of  this  manufacture 
are  in  general  stout  r.nd  excelle.nt ;  but  they  do  not 
possess  that  brilliancy  of  appearance  so  remarkable  in 
the  French  silks. 

Tanning,  currying,  and  dressing  hides,  skins,  and 
all  kinds  of  leather,  are  very  general  throughout  Spain  j 
but  the  skins  and  hides  prepared  at  Arevaca  and  Po- 
zuelo,  are  in  greatest  repute.  The  greatest  quantity  of 
6ole  leather  is  manufactured  in  the  provinces  uf  Aragon 
and  Catalonia  \  and  in  the  latter  province  are  made  and 
exported  a  prodigious  number  of  shoes. 

The  making  uf  brandy  is  confined  chiefly  to  the 
states  belonging  to  the  crown  of  Aragon,  especially  at 
Torres  in  Aragon }  at  Selva,  Mataro,  6cc.  in  Catalo- 
nia 'f  and  in  Valencia. 
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Spain  has  long  been  famous  for  its  manufacture  of    Spain, 
military  weapons  j  and  it  is  well  known  that  the  swords,  ^       v     "^ 
sabres,  bangers,   and  bayonets,  made  at  Toledo  and 
Barcelona,   areref  a  very  superior  temper.  -  Large  ma 
nufactories  for  6re-arm8  occur  in  the  district  of  Guipus- 
coa,  and  two  royal  founderies  for  brass  cannon,  are  es- 
tablished at  Barcelona  and  Seville. 

There  is  only  one  manufactory  for  tobacco  and  snuff 
in  Spain,  viz.  at  Seville  'y  but  this  is  on  a  most  extensive 
scale,  and  is  supposed  to  yield  of  annual  profits  about 
8oo,ooo1.  sterling.  Plere  are  employed  202  mills, 
turned  by  300  horses  or  mules  j  and  the  various  opera- 
tions call  for  the  daily  labour  of  above  1400  persons. 
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Considering  the  extent  of  sea  coast  belonging  to  the  Commerce» 
kingdom  of  Spain,  its  commerce  is  but  inconsiderable, 
and  principally  takes  place  between  the  mother-country 
and  the  American  colonies.  Spain,  indeed,  carries  on 
a  foreign  trade  with  every  country  in  Europe  ;  but  its 
principal  transactions  are,  with  England,  Holland,  Ita- 
ly, and  France.  Its  exports  to  these  countries  consist 
almost  entirely  of  raw  produce,  as,  if  we  except  oil, 
wine,  brandy,  6hoes,  salt,  and  a  few  coarse  cloths  and 
silken  articles,  the  trade  in  manufactured  goods  is  al- 
most wholly  confined  to  the  interior  of  the  country. 
Its  chief  exports,  and  the  amount  yielded  by  each  for 
the  several  provinces,  as  well  as  the  whole  amount  of 
the  export  trade  of  Spain,  to  the  rest  of  Europe,  will  b« 
seen  in  the  following  table. 


Value  of  Esportsft-om  each  Province  in  Pounds  Sterling. 


Goods  exported. 


Nut:}, 

Oil, 
Cork, 
Wine, 
.  Linens  and  cotton  stuffs, 
Silk  handkerchiefs, 
Paper, 
Biandy, 

Shoes  and  shoe  soles, 
Raisins, 
Dried  figs. 
Almonds, 
Dates,  V 
Barylla, 
Kermes, 
Salt, 

Spart  worked, 
Silk, 
Cutlery, 
Ribbons, 
Corn, 
Saffron, 
Wool, 
Flax, 

Coarse  cloth, 
Silk  and  wool  mixtures, 
Worsted  stockings, 
Salt  provisions. 
Oranges  and  lemons, 
Hemp, 
Madder, 
Brooms, 


Catalonia, 


L.  26,000 
26,667 

235*990 
2,667 

295,007 

5^042 

73»333 
262,50c 

22,024 


Valencia, 


L. 


io3»333    S^^^Sl^ 


Andalusia, 


L. 

208,333 


Murcia. 


L. 


Aragon, 


L. 


Other  Provinces, 


1 25,000 

10,625 
5*333 

6,250 

15*875 
7,292 

9,250 


3i»25o 


625,000 
34i37^ 


^3^333 


^^^^333 


4,166 
229,166 

5,000 

2,083 

78,041 

2,500 


L.8,336 


Total. 


•   . 


\1 


6,875 


1^00  2, 1 05 


289,521 


2,209,374  460,539 


38,333 


53i437 

48,750 
^•458 
2,666 

5,833 
540 


79,063 


641,682 


A  large  quantity 
from  Gallicia. 

From  Old  Castile. 


230,080  [    716,685 


^'  34,336 
235,000. 

235,990 

645,583 
295,007 

51,042 

73,333 
387,500 

22,024 

635,625 

39,708 

6*563 
6,250 

124,208 

7,292 

842,583 
4,166 

267,499 

5,000 

2,083 

i3^'478 

2,500 

690,432 
1,458 
2,666 

5,833 

540 


79,063 

6,875 


4,908,304 
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The  above  table  is  confined  almost  entirely  to  the 
European  exports.  To  these  must  be  added  the  amount 
of  Spanish  exports  to  the  American  colonies,  in  order  to 
acquire  a  just  view  of  the  total  amount  of  the  export 
commerce.  The  following  table  will  show  the  amount 
of  the  exports,  both  of  home  and  foreign  produce,  from 
Spain  to  America  in  1784,  as  estimated  hy  Mr  Towns* 
end  in  pounds  sterling. 


Port*. 

Home  produce. 

Foreign  prodace. 

TotAl. 

Cadiz 
Malaga 
Seville 
Barcelona 

1,438,912 

196,379 
62,713 

122,631 

2,182,531 

14.301 

30,543 
21,240 

3,621,443 

210,680 

93.256 
143.871 

Corunna 
Santander 

64,575 
36,7^5 

39.962 
90,173 

104,537 
1 26,888 

Canaries 

Tortosa 

Gijon 

Total 

24.974 
7.669 
4,281 

289 
10,190 

24,974 

7.958 

14.471 

L.  1, 958,849 

L.2,389,229 

L.4,j84,878 

Of  tliese  exports  we  are  to  regard  chiefly  those  of 
Spanish  produce,  and  these  Mr  Townsend  has  probably 
estimated  too  high.  M.  de  Laborde,  on  whose  autho» 
rity  we  are  more  disposed  to  rely,  states  the  value  of 
Spanish  domestic  merchandise  exported  to  America  in 
the  year  1788,  as  amounting  to  1,635,658!.  sterling, 
while  in  1792,  it  amounted  to  2,812,5001.  sterling,  and 
on  an  average  of  five  years^  from  1788  to  1792,  it 
amounted  to  11833,3331.  sterling.  The  amount  of  fo- 
reign merchandise  exported  in  1788,  was  1,484,315!. 
sterling.  Adding  the  average  to  this  last  sum,  we  have 
3,317,6481.  sterling  for  the  whole  export  trade  to  Ame- 
rica. This  added  to  4,908,3041.  sterling,  makes  a 
grand  total  of  8,225,9521.  sterling  for  the  whole  ex* 
port  trade  of  Spain. 

The  Spanish  imports  are  mnch  more  cnnsidcTable 
than  the  exports.  Before  tlie  present  troubles,  Spain 
imported  from.  Holland,  tapes,  linen  drapery,  common 
lace,  cutlery  p^oods  and  pa])er  ^  from  Silesia  linen  dra- 
]iery  *,  from  Germany,  more  particularly  from  Ham- 
burgh, quantities  of  haberdashery  ;  from  England,  cali- 
coes, iron  and  steel  goods,  fine  cloth,  quantities  of  cod- 
fish and  ling*,  the  value  of  the  last  articles  is  estimated 
at  three  millions  of  duros,  five  millions  livres  tournois, 
(208,3331.  13s.  4d.)  'y  from  France,  calicoes,  linen  dra- 
pery, siliL  stockings,  silks,  camlets,  and  other  kinds  of 
worsted  stuffs,  fine  cloths,  gilded  articles,  jewellery, 
iron  goods,  haberdashery,  steel  goods,  and  perfumery. 

We  have  not  satisfactory  documents  sufficient  to  as- 
certain the  amount  of  these  imports,  but  it  was  certainly 
much  less  than  that  of  the  imports  from  the  American 
colonies.  These  latter,  according  to  Mr  Townsend^s 
statement,  amounted  in  1784  to  12,635,1731.  sterlings 
to  which,  if  we  add  nearly  half  a  million  for  duty,  we 
shall  have  a  total  of  above  thirteen  millions  sterling  for 
American  imports  alone.  De  Laborde  estimates  the 
total  amount  of  American  imports  for  the  year  1788  at 
8,382,330].  sterling,  of  which  Cadiz  alone  imported 
^,6i7>873l.  sterling.  If  to  the  above  amount  we  add 
^77,679^  for  the  duty  at  the  same  period,  we  shall  have 
a  total  of  ^,960)009!.  sterling  agaiiittt  the  mother  coua- 
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try,  rdeducting  frpm  this  3,317,6481.  for  the  average  s^ 
exports,  we  have  5,642,361!.  as  the  balance  of  trade  io  ^ '  »- 
favour  of  the  Spanish  colonies.  szj 

Though  tliere  are  in  Spain  many   navigable   rivers,  Iidudu. 
few  canals  of  communication  have  l)een  constructed  to^^S^''"- 
improve  the  internal  navigation  of  the  country.     The 
canal  of  Aragon,  completed  during  the  reign  of  Charles 
IV.  must  be  highly  beneficial  to  that  province.     Two 
canals,  viz.  that  of  Tueustre,  and  the  imperial  canal, 
both  of  which  begin  at  Navarre,  run  in  various  itind- 
ings  through  Aragon,  by  turns  receding  from  or  ap- 
proaching the  river  £bro,  where  at  length  they  termi- 
nate.    Besides  the  dykes,  banks,  sluices,  and  bridges 
necessary  in  the  course  of  these  canals,  an  aqueduct  has 
been  constructed  in  the  valley  cf  Riozalen,  71G  fathoms 
in  length,  and  17  feet  thick  at  the  base,  in  which  the 
canal  runs. 

The  canal  of  Castile,  projected  and  begun  in  the  last 
reign,  has  been  almost  abandoned.  It  was  to  com- 
mence at  Segovia,  sixteen  leagues  north  of  Madrid,  to 
follow  the  course  of  the  Kresma,  that  falls  into  the 
Douro,  and  to  be  continued  as  far  north  as  Reynosa ; 
which  is  twenty  leagnes  from  St  Ander,  a  sea  |^rt.  At 
Reynosa  is  the  communication  with  the  canal  of  Ara- 
gon, that  unites  the  Mediterranean  to  the  bay  of  Bis- 
cay. Above  Palencia,  a  branch  goes  westward  through 
Rio-Seco  and  Benevento  to  Zamora^  making  the  canal 
of  Castile,  in  its  whole  extent  140  leagues  ;  where  it  is 
completed,  viz.  between  Reynosa  and  Rio-Seco,  its  width 
at  top  is  ^6  feetj  at  bottom  20,  and  nine  in  depth. 

In  1784,  a  canal  was  planned,  whith,  from  the  foot 
of  the  mountains  of  Guadarama  near  the  Escorial,  should 
proceed  Eouthward  to  the  Tagns;  afterwarda  to  the 
Guadiana,  and  terminate  at  the  Guadalquivir  above 
Andaxar.  Some  other  attempts  to  improve  the  inland 
navigation  of  the  country  have  been  unsuccessful.  ^^ 

There  is  mi  nation  in  Europe  which  displays  such  aGcwnl 
variety  of  national  character  as  Spain.    In  no  two  pro-^^'"^ 
vinces  are  the  manners  and  characters  exactly  alike.  It^      . 
is  therefore  difficult  to  collect  traits  on  which  to  found  ^^"^ 
the  national  character  of  the  Spaniards ;  and  this  clia- 
racter  has  been  variously  represented  by  difierent  writen. 
From  the  transactions  which  have  lately  taken  place 
between  that  people  and  the  British  nation,  we  confess 
ourselves  prejudiced  against  them  \  and  we  shall  there- 
fore, instead  of  sketching  their  character  according  to 
our  own  preconceived  notions,  endeavour  to  delineate  it 
as  concisely  as  possible  from  De  Laborde,  who  is  pro- 
bably a  sufficiently  competent  judge. 

The  national  pride,  says  this  author,  is  everywhere 
the  same.  The  Spaniard  has  the  highest  opinion  of  his 
nation  and  hinisclf,  and  this  he  expresses  with  energy, 
in' his  gestures,  words,  and  actions.  This  opinion  is 
discovered  among  all  ranks  in  life,  and  ailclasKes  of  so- 
ciety. Its  result  is  a  kind  of  haughtiness,  sometimes 
repulsive  to  him  who  is  its  object,  but  useful  in  giving 
to  the  mind  a  sentiment  of  nobleness  and  self-esteem 
which  fortilies  it  against' all  meanness. 

In  later  times  the  Spaniards  have  not  degenerated 
from  the  valour  of  their  ancestors.  Tile  Spanish  soldier 
is  still  one  of  the  best  in  Europe,  when  placed  under  an 
experienced  general,  and  brave  and  intelligent  officers. 
He  possesses  a  cool  and  steady  valour  j  he  long  endures 
fatigue  and  hunger,  and  easily  inures  himself  to  labour. 

The  Spaniards  are  very  reserved,  and  rather  wait  for, 
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than  coart  the  irdvances  of  a  stranger.  Yet  in  spite  of 
their  apparent  gravity,  they  possess  an  inward  gaiety, 
which  frequently  shines  out  when  proper  occasions  call 
it  forth. 

The  Spaniard  is  very  slow  in  all.  his  operations  ;  he 
often  deliberates  when  he  ought  to  act,  and  spoils  affairs 
as  much  by  temporising  as  the  natives  of  other  countries 
do  by  precipitation.  This  tardiness  would  be  but  a 
slight  defect,  did  it  not  proceed  from  a  serious  radical 
want,  from  the  invincible  indolence  and  hatred  of  labour 
which  prevails  among  all  ranks  of  society. 

That  jealousy  which  "was  formerly  proverbial  among 
the  Spaniards,  is  now  greatly  diminished  j  husbands  are 
much  less  suspicious,  and  women  much  more  accessible. 
Lattices  have  disappeared;  duennas  e^ist  only  in  roman- 
ces ;  veils  are  exchanged  for  man  tolas;  houses  are  thrown 
open,  and  the  women  have  recovered  a  liberty  by  which 
they  are  less  tempted  to  go  astray  than  when  their  virtue 
was  entrusted  to  locks  and  grates,  and  to  the  superin- 
tendance  of  guards  often  faithless  and  easily  corrupted. 
In  fine,  the  Spaniards  are  sober,  discreet,  adroit, 
frank,  patient  in  adversity,  slow  in  decision,  but  wise  in 
deliberation ;  ardent  in  enterprise,  and  constant  in  pur- 
suit. They  arc  attached  to  their  religion,  faithful  to 
their  king,  hospitable,  charitable,  noble  in  their  deal- 
ings, generous,  liberal,  magnificent ;  good  friends,  and 
full  of  honour.  They  are  grave  in  carriage,  serious  in 
discourse,  gentle  and  agreeable  in  conversation,  and 
enemies  to  falsehood  and  evil  speaking. 

Such  is  the  Spanish  character  as  drawn  by  De  La- 
borde.     Its  varieties  in  the  several  provinces  are  thus 
.f^  .,f^  stated  by  the  same  anthor.     The  Old  Casttlians  are  si^ 
icg.        lent,  gloomy,  and  indolent,  and  are  the  most  severely 
grave  of  all  the  Spaniards ;  but  they  possess  a  steady 
prudence,  an  admirable  constancy  under  adversity,  an 
elevation  of  soul,  and  an  unalterable  probity  and  up- 
rightness.    The  character  of  the  natives  of  New  Castile 
is  nearly  the  same,  but  more  open,  and  less  grave  and 
taciturn.      Indooility   and  conceit  make  part  of   the 
character  of  the  people  of  Navarre  ;  they  are  distin- 
guished by  lightness  and  adroitness.    The  Biscayans  are 
proud,  impetuous,  and  irritable;    abrupt  in  discourse 
and  in  action  ;  haughty  and  independent,  but  indus- 
trious, diligent,  faithful,  hospitable,  and  sociable.     The 
Gallicians  are  gloomy,  and  live  very  little  in  society  ; 
but  they  are  hold,  courageous,  laborious,  very  sober,  and 
distinguished  for  their  fidelity.     The  A$«turians  partake 
of  the  character  of  the  Gallicians  and  Biscayans  ;  but 
they  are  less  industrious  than  tlie  former,  less  civilized, 
less  sociable,  less  amiable,  and  more  haughty  than  the 
latter.     The  people  of  Estremadnra  are  proud,  haughty, 
,    vain,  serious,  indolent ;  but  remarkably  sober,  bonnor- 
able,  and  much  attached  to  their  own  province,  which 
they  seldom  quit.    The  Murcians  are  lazy,  listless,  plot- 
ting, and  suspicious ;  attached  neither  to  sciences,  arts, 
commerce,  navigation,  nor  a  military  life.     The  Valen- 
cians  are  light,  inconstant,  and  indecisive ;  gay,  fond  of 
pleasure,  little  attached  to  each  other,  and  still  less  to 
strangers,  but  affable,  agreeable,  and  diligent.    The  Ca- 
latans  are  proud,  haughty,  violent  in  their  passions,  rude 
in  discourse  and  in  action,  turbulent,  untractable,  and 
passionately  fond  of  independence;  they  are  not  particu- 
larly liberal,  but  active,  industrious,  and  indefatigable  ; 
they  are  sailors,  husbandmen,  and  builders,  and  resort  to 
all  coroers  of  the  world  to  seek  their  fortunes.    They  are 
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brave,  intrepid,  sometimes  rash,  obstinate  in  adiiering    Spain, 
to  their  schemes,  and  often  successful  in  vanquishing,         »  — 
by  their  steady  perseverance,  obstacles  which  would 
appear  insurmountable  to  others.  226 

The  natives  of  almost  every  province  have  some  di-^Iaaacit 
stinguishing  peculiarity  in  their  dress,  manners,  and  pur- f^j|^^**' 
suits.  Before  the  accession  of  the  house  of  Bourbon  to 
the  throne,  the  usual  dress  of  a  Spanish  nobleman  con- 
sisted of  a  slouched  hat,  a  long  black  or  brown  cloak^ 
short  jerkin,  and  strait  breeches,  with  a  long  Toledo 
sword  ;  but  French  dresses  are  now  introduced  at  court. 
The  higher  classes  wear  their  hats  under  their  arm. 
The  common  people  wrap  themselves  up  to  the  eyes  in  a 
brown  cloak,  called  aleapo^  that  reaches  to  the  ground;, 
and  conceal  their  hair  beneath  a  cotton  cap,  and  a  broad 
hat  called  a  sombrero.  When  a  lady  walks  abroad,  her 
head  and  upper  part  of  her  body  are  covered  with  a 
mantela  ;  that  is,  a  white  or  black  veil,  so  that  it  is  im- 
possible she  should  be  known.  At  home,  the  dress  is  a 
jacket  and  a  petticoat  of  silk  or -cotton.  The  hair  la 
generally  a  fine  black  ;  and  powder  is  rare. 

In  romance,  the  ladies  are  celebrated  for  Beauty,  and 
some  of  them  deserve  that  character ;  yet  beauty  is  not 
their  general  character.  They  are  of  a  slender  make, 
but  with  great  aYt  they  supply  the  defects  of  nature. 
By  an  indiscriminate  use  of  p:<int,  they  disEgure  their 
complexion  and  shrivel  their  skin. 

Several  of  the  Spanish  customs  and  habits,  which  seem 
ridiculous  to  foreigners,  are  gradually  wearing  out,  and 
in  process  of  time  will  no  doubt  be  corrected.  Tlie 
higher  classes  at  breakfast  use  chocolate,  and  seldom  tea« 
Dinner  generally  consists  of  beef,  veal,  pork,  mutton, 
and  beans,  boiled  together.  They  are  fond  of  garlic  ^ 
and  it  is  proverbial  that  olives,  salad,  and  radishes,  -are 
food  for  gentlemen.  The  men  drink  little  wiue,  and 
the  women  use  wiiter  or  chocolate.  Both  sexes  sleep 
after  dinner,  and  air  themselves  in  the  cool  of  the  even- 
ing. Their  repasts  are  composed  of  s^veatmeats,  bis- 
cuit, coffee  and  fruit,  which  servants  distribute  to  tha 
company ;  who  keep  their  seats,  and  have  little  conver- 
sation. 

Dancing  and  cards  are  favourite  amusements.  Thea- 
trical exhibitions  are  generally  insipid  or  ridiculous  bom- 
bast, low  wit,  absurdity,  and  buffoonery.  The  combata 
of  the  cavalleros,  and  bull  fights,  are  almost  peculiar  to 
this  country.  On  these  occasions  young  gentlemen 
were  used  to  ahow  their  courage  to  their  mistresses  \ 
and  were  honoured  and  rewarded  according  to  their  auo- 
C4fss.  But  these  exhibitions  were  lately  conducted  with 
greater  Economy  and  parsimony ;  and  mercenai-y  cham- 
pions studied  in  the  most  secure  and  graceful  manner  to 
destroy  the  devoted  animal.     See  Bull- Fighting, 

The  chief  defect  in  all  ranks  is  an  aversion  to  labour 
and  industry.    The  higher  orders  bestow  no  attention  on 
agriculture  and  commerce ;  they  reside  for  the  most  part 
at  court  and   in  the   metropolis,  reckoning  it  beneath 
their  dignity  to  live  in  villas  on  their  estates  among  their 
tenants.     In  their  estimation,  a  labouring  man  quits  the 
dignity  of  the  Spanish  character,  and  Tenders  himself  an 
object  of  contempt.     Hence  a  listless  indolence  prevails. 
Thousands  waste  their  time  in  total  want  of  every  incite- 
ment to  action.     Their  intellectual  powers  lie  dormant, 
and  their  views  and  exertions  are  confined  within  the 
narrow  sphere  of  mere  existence.     The  common  people 
have  no  encourBgement  to  industry ;  and  must  feel  little 
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Spftin.     concent  for  the  welfare  df  a  country  where  a  ftvr  over- 
'  '    >f    ■  ■'  grown  families  encrross  every  thing  valuable,  and  never 
think  of  the  condition  of  their  vassals.     The  indigent 
Spaniard  does  not  bestir  himself  unless  impelled  by  want, 
because  he  perceives  no  advantage  to  be  derived  from 
industry.     A  stranger  to  intemperance  and  excess,  his 
ncanty  fare  is  easily  procured  ;  and  under  a  climate  so 
propitious,  few  clothes  are  required.     The  hovel  which 
]ie  occupies,  together  with  all  its  contents,  has  a  mean, 
filthy,  despicable  appearance  ^  and  all  that  relates  to 
t  ^AryfatVihim  bears  the  impression  of  wretchedness  and  misery  t. 
Geogniphj/,     There  are  certain  customs  which  may  be  regarded  as 
^'^^'     •  peculiar  to  the  Spaniards,  or  which  at  least  are  scarcely 
found  in  any  other  £uropp.an  country.    The  number  of 
servants  retained  in  the  families  of  the  higher  ranks  is 
prodigious;  and  even  a tradesmai/s  wife,  in  narrow cir- 
eumstances,  will  frequently  have  four  maid  servants, 
though  she  cannot,  with  propriety,  employ  more  than 
two.    The  houses  of  gentlemen,  and  especially  of  gran- 
dees, swarm  with  them  ;  and,  not  ud frequently,  all  the 
principal  servants  will  have  their  wives  and  children 
lodged  with  them,  and  supported  by  their  master.    We 
have  heard  of  one  nobleman  who  was  at  the  daily  ex- 
pence  of  l2ol.  merely  for  the  maintenance  of  his  nume- 
rous retainers. 

The  Spaniards  are  fond  of  meeting  in  the  evening  in 
parties,  which  are  often  very  numerous.  On  these  oc- 
casions, the  ladies  as  they  arrive  place  themselves  in  one 
room,  and  the  gentlemen  in  another ;  or  else  the  ladies 
range  themselves  iu  a  line  along  the  side  of  the  room, 
the  lady  of  the  house  always  taking  the  lowest  place 
next  to  the  door,  whilst  the*  men  remain  stand in^r,  or 
seat  themselves  on  the  opposite  side.  They  remain  se- 
parated in  this  manner  till  the  card  parties  are  introdu- 
ced. They  play  at  loo,  loto,  and  other  games  of  a  si- 
milar kind.  Those  who  do  not  play,  either  look  on, 
or  embrace  the  opportunity  of  chatting  with  the  person 
most  interesting  to  them.  Others  form  little  circles, 
where  the  conversation  is  usually  very  animated.  These 
parties  very  much  resemble  the  French  evening,  and 
the  English  rout. 

A  refresco  sometimes  makes  part  of  these  entertain- 
ments, but  only  on  particular  occasions,  when  the  com- 
pany is  more  than  usually  numerous.  But  orgeat,  le- 
monade, orangeade,  ices  of  different  kinds,  sweetmeats, 
and  biscuits,  are  distributed  with  uncommon  profusion ; 
and  chocolate  ends  the  Juncion,  as  all  these  entertain- 
ments are  called. 

Many  precautions  are  taken  in  Spain  against  the  heat. 
The  rooms  are  watered  several  times  a-day,  and  The  win- 
dows are  shaded  on  the  ootside  with  awnings  of  cloth  or 
ticking,  or  on  the  inside  by  iarge  and  full  curtains.  In 
florae  places,  as  at  Valencia,  the  glass  is  taken  out  of 
the  windows  at  the  approach  of  summer,  and  the  doors 
of  the  apartments  are  all  set  open. 

The  beds  in  Spain  are  hard,  being  made  of  mattresses, 
laid  on  paillasses,  resting  on  a  wooden  bottom.  The 
furniture  of  the  houses  is  usually  very  simple,  and  the 
floors  are  covered  with  matting  or  printed  cloth.  The 
chairs  have  rush  bottoms,  and  are  usually  of  different 
heights,  those  for  the  ladies  being  one- third  lower  than 
those  for  the  gentlemen. 

Among  the  principal  amusements  of  the  Spaniards 
mu^t  ^>e  reckoned  music  and  dancing.  Though  the  Spa- 
niards hav^  a  taste  for  music,  they  are  by  no  means 
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proGcients  in  that  accomplishment.  Their  prificlpal  in^ 
strument  is  the  guitar,  which  is  in  the  hands  of  every 
body.  Diflercnt  provinces  have  also  their  pecaii:^  in- 
struments. Thus  the  Gallicians  use  a  dull  and  heavy 
bagpipe  ^  the  Catalonians  a  large  flageolet,  and  a  little 
drum  or  tabor  \  and  the  Biscay ans  a  short  flute,  with 
four  holes.  Castanettes  are  also  extremely  common, 
and  are  employed  with  great  dexterity  and  address  in 
the  national  dances. 

Hie  Spaniards  are  passionately  fond  of  daocing,  and 
they  have  certain  dances  which  are  peculiar  to  opaln. 
or  these  the  fandango  is  the  most  celebrated,  and  ap- 
pears to  be  the  most  ancient.  It  is  a  very  extraordinary 
dance,  in  which  the  whole  body  is  thrown  into  a  regu- 
lar and  harmonious  convulsion,  expressive  of  the  most 
lascivious  ideas. 

The  passion  of  the  Spaniards  for  these  dances  is  carried 
to  a  height  which  can  scarcely  be  imagined.    No  sooner 
are  the  guitar  and  the  singing  to  which  they  are  danced 
heard  in  a  ball  room  or  theatre,  than  a  murmur  of  de- 
light aHses  on  all  sides ^  all  faces  become  animated^  tlie 
feet,  hands,  and  eyes  of  all  present  are  put  in  motion : 
it  is  impossible  to  describe  the  cO'ect  produced.     Mr 
Townsend,  an  English  traveller,  affirms,  that  if  a  per- 
son were  to  come  suddenly  into  a  church  or  a  court  of 
justice  playing  the Ja?? da f?go^  or  the  co/ero^  priests,  judges, 
lawyers,  criminals,  audience,  one  and  all,  grave  and  gay, 
young  or  old,  would  quit  their  functions,  forget  all  di- 
stinctions, and  ail  set  themselves  a  dancing. 

The  Spanibh  balls  are  directed  by  two  pci*sons  chosen 
among  the  visitors,  who  arc  called  bastcneras^  and  with 
the  hat  under  the  arm,  and  the  cane  in  the  hand,  per- 
form the  office  of  masters  of  the  ceremonies.  One  is 
for  the  gentlemen,  the  other  for  the  ladies.  It  is  their 
business  to  appoint  who  is  to  dance,  whether  minuets  or 
country  dances :  they  arc  In  general  very  attentive  to  the 
observance  of  precedence  and  etiquette,  and  liave  usu- 
ally the  complaisance  to  contrive  that  those  shall  dance 
together  to  whom  it  is  peculiarly  agreeable  to  meet. 

A  singular  custom  is  observed  at  these  baiU,  which 
appears  new  and  strange  to  a  foreigner.  The  lady 
chosen  to  dance  rises,  crosses  the  room  alone,  and  places 
herself  where  she  is  to  begin  dancing,  without  waiting 
for  her  partner  to  lead  her  out  *,  and  after  the  dance  is 
over,  her  partner  makes  his  bow  to  her  again  in  the 
middle  of  the  room  without  taking  any  further  concern 
about  her,  or  handing  her  back  to  her  place.  But  this 
custom  prevails  only  in  the  provinces. 

The  bull-fights  noticed  above  were  once  not  only  a 
favourite  but  a  fashionable  spectacle  in  Spain.  Every 
city,  and  almost  every  small  town,  had  a  place  set  apart 
for  these  darling  combats*,  and  hither  all  ranks  and  ages 
resorted  with  the  greatest  avidity,  and  witnessed  the 
prowess  of  the  combatants,  and  the  torture  of  the 
wretched  animals,  whom  they  were  hired  to  butcher, 
with  the  most  savage  expressions  of  delight.  These 
fights  made  a  part  of  every  festival,  and,  as  soon  as  they 
were  announced,  the  housewife  left  her  family,  the 
tradehman  forsook  his  shop,  the  aitist  his  work-room, 
the  labourer  his  field,  and  joy  and  expectation  were 
painted  on  every  countenance.  To  the  honour  of  the 
nation,  these  cruel  fports  are  at  length  abolished,  and 
Spain  has  thus  set  an  example  of  hnmanity,  which  Bri- 
tain, with  all  her  civilisation  and  refinement,  need  not 
blush  to  copy. 
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n  8PALATRO9  or  Spalatto,  a  rioh,  populons,  and 

Uaa-  strong  town,  capital  of  Venetian  Dalmatia,  now. be- 
longing to  Austria,  witb  a  good  harbour  and  an  arch- 
bishop^s  see.  Here  are  tbe  ruins  of  the  palace  of  Di- 
oclesian,  of  which  the  late  Mr  Robert  Adam  published 
in  1764  a  splendid  account,  enriched  with  71  folio 
plates.  In  1 784,  Spalatro  was  nearly  depopulated  by 
tJie  plague.  It  is  strong  by  situation,  being  built  on  a 
peninsula^  which  is  joined  to  terra  firma  by  a  neck  of 
land  half  a  mile  over.  It  is  seated  on  the  gulf  of  Ve- 
nice, 35  miles  south-east  of  Sebenico,  and  102  north* 
west  of  Ragusa.     £.  Long.  17*  31*  N.  Lat.  44.  4. 

SPALL  ANZANI,  Laz arus,  a  celebrated  natural- 
ist, was  born  at  Scandiano,  in  the  duchy  of  Modena,  in 
January  1729.  He  began  his  studies  in  his  native  coun- 
try, and  went  to  Reggio  de  Modcna  at  1 5  years  of  age, 
to  prosecute  them  further.  He  was  instructed  in  the 
beUes  letttes  by  the  Jesuits,  who  contended  with  the 
Dominicans  in  order  to  secure  his  attachment  \  but  his 
thirst  for  knowledge  determined  him  to  go  to  Bologna, 
where  his  relative  Laura  Bassi,  a  woman  highly  cele* 
brated  for  her  genius,  eloquence,  and  skill  in  natural 
philosophy  and  mathematics,  was  one  of  the  most  distin- 
guished professors  of  the  Institute  and  of  Italy.  Under 
this  enlightened  guide,  he  was  taught  to  prefer  the  stu- 
dy of  nature  to  that  of  her  commentators,  judging  of 
the  real  value  of  the  commentary  by  its  resemblance  to 
the  original.  He  availed  himself  of  the  wisdom  of  that 
lady's  counsels,  the  happy  effects  of  which  he  very  soon 
experienced.  Spallanzani's  taste  for  philosophy  was  not 
exclusive^  for  he  carefully  studied  his  own  language, 
became  a  proficient  in  the  Latin  tongue,  and  attached 
himself  above  every  other  to  the  Greek  and  French. 
By  the  advice  of  a  father  whom  he  ardently  loved,  he 
applied  himself  to  jurisprudence  ^  but  being  urged  by 
Anthony  Vallisnieri  to  renounce  his  vocation,  by  pro- 
curing tbe  consent  of  his  father,  he  gave  himself  up  to 
tbe  study  of  mathematics  with  more  zeal  than  ever,  at 
the  same  time  devoting  himself  to  the  study  of  lan< 
guages,  both  living  and  dead. 

It  was  not  long  before  he  was  known  all  over  Italy, 
and,  what  is  seldom  the  case,  his  own  country  first  put 
that  value  on  his  talents  which  they  justly  merited. 
He  was  chosen  profifssor  of  logic,  metaphysics,  and 
Greek,  in  the  university  of  Reggio,  in  the  year  1745^ 
where  he  taught  during  ten  years,  devoting  every  mo- 
ment of  his  leisure  time  to  the  study  and  contempla- 
tion of  the  works  of  nature.  The  attention  of  Haller 
and  Bonnet  was  fixed  by  his  observations  on  the  ani* 
malculse  of  infusions,  the  latter  assisting  him  in  his 
laudable  career,  and  ever  after  distinguishing  him  as 
one  of  the  learned  interpreters  of  nature. 

Spallanzani  was  invited  to  the  university  of  Modena 
in  the  year  1760,  and  some  years  after  he  declined  to 
accept  of  the  offers  made  to  hini  by  the  academy  of 
Pelersborgh,  as  well  as  similar  ones  from  Coimbra, 
Parma,  and  Cesena,  thougli  extremely  advantageous. 
He  preferred  bis  native  spot,  and  therefore  continued 
at  Modena  till  the  year  1 768,  and  saw  raised  up  by  his 
care  a  generation  of  men  constituting  at  that  time  tbe 
glory  of  Italy^  among  whom  we  find  Ventnri,  BeUoni, 
Lncchesini,  and  Angelo  Mazze* 

While  Spallanzani  remained  at  Mndena^  h«  pnbliefa- 
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U  SjfsUtmi  di  Needhmn  e  Buffing  in  17659  in  wbioTi  be'  SfiAkn. 
establishes,  by  a  number  of  the  most  ingentons  and  solid      ssai. 
experiments,  the  anmudity  of  microscopic  afdmalcnhg*        ^ 
This  work  was  sent  by  the  author  to  Bonnet,  who  drew 
from  it  a  prediction  respecting  the  future  celebrity  of 
Spallanzani,  which  he  lived  to  see  accomplished.    This    • 
circumstance  gave  birth  to  the  most  intimate  friendship, 
which  lasted  to  the  close  of  life,  and  constituted  their 
chief  happiness.     During  the  same  year  he  pubjished  a 
truly  original  work,  entitled  De  Lapidibus  ab  aqua  re- 
sihentibttSf  in  which  he  proves,  in  opposition  to  the  com* 
monly  received  opinion,  by  the  most  satisfactory  expe-  * 
riments,  that  what  are  called  ducks  unA  drakes^  are  not 
produced  by  the  elasticity  of  the  water,  but  by  the  cf-* 
feet  naturally  resulting  from  the  change  of  direction 
experienced  by  the  stone  in  its  movement,  after  it  has 
struck  the  water,  and  that  it  has  been  carried  over  the 
hollow  of  the  cup  formed  by  the  concosRion. 

When  the  university  of  Padua  was  re-established  up- 
on a  larger  scale,  the  Count  de  Firmian  was  directed  by 
the  empress  Maria  Theresa,  to  invite  Spallanzani  to  be 
professor  of  natural  history,  to  which  his  great  reputa- 
tion made  him  competent,  althongh  it  was  solicited  by 
many  celebrated  characters  j  and  he  merited  it  by  Ins 
success,  as  immense  crowds  of  students  thronged  to  liis  * 
lectures.  He  had  a  fine  genius,  and  bis  knowledge  was 
of  vast  extent  j  his  method  was  simple,  but  rigoi'cus  in 
its  nature,  and  what  he  knew  he  connected  with  prin- 
ciples firmly  established.  He  acquired  tbe  valuable  art 
of  interpreting  nature  by  herself,  which  diffused  snch  a 
light  over  his  lectures,  that  every  thing  became  perspi- 
cuous, which  could  be  said  to  afford  any  instruction. 
His  discourses  were  plain  and  animated,  and  tbe  ele- 
gance and  purity  of  bis  style  charmed  every  hearer. 
He  prepared  his  lectures  a  year  before-hand,  and  it  was 
bis  chief  'aim  to  render  them  useful  in  an  eminent'  de- 
gree. His  new  observations  made  them  always  new 
and  engaging.  Many  learned  persons  who  attended  bis 
lectures  were  not  above  becoming  bis  scholars,  in  order 
to  acquire  a  more  extensive  knowledge  of  what  they 
knew  before,  and  to  learn  that  which  otherwise  they 
might  probably  never  have  known;  The  Contemphition 
de  la  Nature  of  Bonnet  was  his  text  book,  the  vacan- 
cies of  which  he  ably  filled  up,  fully  explained  the  idea% 
and  established  the  theories  by  his  own  experiments. 
This  work  was  translated  by  him  into  the  Italian  lan- 
guage, and  he  added  much  to  its  value  by  notes  of  his 
own,  the  first  volume  of  which  he  published  in  1769^ 
and  the  second  the  following  year. 

His  connection  with  Bonnet  tended,  in  a  great  mea- 
sure, to  influence  his  genius,  which  yielded  to  the  severe 
method  of  investigation  adopted  by  the  philosopher  of 
Geneva.  He  was  proud  of  being  the  pupil  of  such  an 
illnstrious  character,  upon  whose  writings  he  incessant- 
ly bestowed  every  leisure  moment,  and  thus  became 
anxions  to  learn  from  Nature  herself  the  proofs  of  Bon- 
net's sentiments  respecting  the  generation  of  organized 
bodies,  the  pleasing  nature  of  which  research  captiva- 
ted bis  attention  for  a  considerable  time. 

The  first  two  volumes  of  this  work,  entitled  Opuseuii 
di  Fiswa  Ammole  e  VegeUAih^  were  published  in  the 
year  1776,  containing  the  explanation  of  part  of  the 
miscroscopic  observations  wbiofa  were  previously  given 
to  the  world. 

If  it  most  be  admitted  that  the  art  of  accurate  ebfier^ 
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^•Am.  timi  19  hj  far  the  most  difficult,  it  cannot  b«  denied  that  • 
tani.  it  is  at  the  same  time  the  most  necessary,  and  requires 
the  most  brilliant  talents  and  abilities,  which  were  pos- 
sessed by  Spallanzani  in  a  remarkable  degree,  as  is  fully 
evinced  by  all  his  researches  and  all  bis  admirable  wri- 
tings. 

The  poUte  manner  in  which  he  conducted  his  dispute 
with  Needham  respecting  the  phenomena  of  generation, 
«ecured  for  him  a  high  degree  of  applause.  On  this 
octasion  be  treated  of  the  influence  of  cold  upon  ani- 
mals, and  prDved  that  the  torpidity  of  some  during  win- 
ter, does  not  depend  on  the  impression  the  blood  may 
receive  from  it,  since  a  frog  deprived  of  blood,  becomes 
torpid  when  reduced  to  the  same  cold  state  by  being 
immersed  in  ice,  and  swims  as  formerly  when  restored 
to  a  proper  degree  of  warmth. 

Spallanzani  travelled  through  Switzerland  and  the 
Orisons  in  the  year  17791  ^^^^^  which  he  went  to  Ge- 
neva, spending  a  month  with  his  friends,  by  whom  his 
conversation  was  as  much  admired  as  his  masterly  wri- 
tings. From  this  place  he  returned  to  Pavia,  and  in  • 
J  780  published  two  more  volumes  of  his  Disserttrxtone 
lU  Fisica  Animale  e  Vegetabiie^  wheiein  he  unfolded  the 
secrets  of  the  interpretation  of  two  very  intricate  phe- 
nomena, concerning  the  economy  of  animals  and  ve- 
getables. He  was  led  to  this  study  from  some  experi- 
ments made  by  him  upon  digestion^  for  his  lectures  ^  and 
he  rppeated  the  experiments  of  Reaumur  on  gallinace- 
ous birds,  remarking  that  the  trituration  which  in  this 
case  is  favourable  to  digestion,  could  not  be  a  very 
powerful  m(*ans.  He  perceived  that  the  gizzard  of  those 
bird^f,  by  which  the  stones  of  fruit  are  pulverized,  did 
not  digest  the  powder  thus  formed,  it  being  necessary 
that  it  should  undergo  a  new  operation  in  the  stomach, 
previous  to  its  becoming  chyle  for  the  production  of 
the  blood  and  other  humours. 

This  subject  may  be  regarded  as  one  of  the  most  dif- 
ficnlt  in  physiology,  because  the  observer  is  always  under 
the  necessity  of  acting  and  looking  in  the  midst  of  dark- 
ness \  the  auimal  roust  be  managed  with  care,  that  the 
derangement  of  the  operations  may  be  avoided  ;  and 
when  the  experiments  are  completed  with  great  labour, 
it  i&^equisjte  that  the  consequences  be  well  distinguish- 
ed. Spallanzani  in  this  work  is  truly  enchanting,  ana- 
lysing facts  with  scrupulosity,  in  order  to  ascertain  their 
caufses  with  certainty  \  comparing  Natare  with  his  Irx- 
periments,  in  order  to  form  a  correct  judgment  respect- 
ing them  ;  laying  hold  of  every  thing  essential  to  them 
in  his  observations,  and  measuring  their  solidity  by  the 
increase  or  diminution  of  supposed  causes. 

Mr  John  Hunter  appears  to  have  been  greatly  hurt 
by  this  work,  which  led  him  to  publish,  in  the  year 
1785,  Some  Observations  upon  Digestion^  in  which  he 
threw  out  some  bitter  sarcasms  against  the  Italian  na- 
turalist, who  took  am[de  revenge  by  publishing  this 
work  in  the  Italian  language,  and  addressing  to  Caldani 
in  1788,  UnaL^tUraApohgeticainRispostaaile  Osser* 
tfaxione  del  Srgnor  Giovanni  Hunter,  In  this  he  ez- 
-posed  with  great  moderation,  but  at  the  same  time  with 
logic  which  nothing  could  resist,  the  mistakes  and  er- 
rors of  the  British  physiologist,  leaving  the  power  of  a 
reply  altogether  hopeless. 

The  generation  of  animals  and  plants  is  treated  of  in 
the  second  volume  of  this  last-mentioned  work,  in  -which 
Jm  proTC9  the  pre-existeoce  of  germs  to  fecundation,  by 


experiments  at  satisfactory  as  sorprisiBg ;  sliewi w  •!■• 
the  existence  of  tadpoles  in  the  females  of  fi\*e  different 
species  of  frogs,  in  salamanders,  and  toads,  before  their 
fecundation.  He  likewise  recounts  the  bucccrs  of  some 
artificial  fecundations  upon  the  tadpoles  of  tbosc  five 
species,  and  even  upon  a  quadruped. 

In  the  year  1781,  he  took  the  advantage  of  the  acar 
demical  vacation,  for  the  purpose  of  making  a  journey, 
in  order  to  add  to  the  cabinet  of  Pavia«  He  set  out 
for  Marseilles  in  the  month  of  July  that  year,  where  ha 
began  a  new  history  of  the  sea,  which  presented  him 
with  many  new  and  curious  facts  on  numerous  genera 
of  the  natives  of  tlie  ocean.  He  went  also  to  Finale, 
Genoa,  Massa,  and  Carrara,  to  make  observations  on 
the  quarries  of  marble,  held  by  statuaries  in  such  estima- 
tion. He  then  returned  to  Spezzia,  and  brought  from 
thence  to  Pavia  a  vast  number  of  fishes,  which  be  de- 
posited in  the  cabinet  of  that  city,  wholly  collected  by 
himself.  With  the  same  view  and  success  he  visited 
the  coasts  of  Istria  in  1782,  and  the  Apennine  moun- 
tains the  subsequent  year,  taking  notice  of  the  dreadful 
hurricanes,  and  the  astonishing  vapours  by  which  that 
year  became  so  noted  in  meteorology.  The  emperor 
Joseph,  on  examining  this  cabinet,  presented  Spallanzani 
with  a  gold  medal.  In  1785,  he  was  offered  the  chair 
of  natural  history  by  the  university  of  Padua,  vacant  by 
the  death  of  Anthony  Vallisnieri ;  but  in  order  to  pre- 
vent his  acceptance  of  it,  his  salary  was  doubled  by  the 
archduke,  and  he  went  to  Constantinople  with  Cheva- 
lier Zuliani,  who  had  been  appointed  ambassador  from 
the  Venetian  republic.  He  set  out  on  the  2ist  of  Au- 
gust, and  reached  the  Turkish  metropolis  on  the  i  ith  of 
October,  where  he  remained  during  eleven  months. 
His  attention  was  fixed  by  the  physical  and  moral  phe- 
nomena of  this  country,  which  were  new  even  to  Spal- 
lanzani. He  strayed  a'ong  the  borders  of  the  two  seas, 
and  ascended  the  mountains  in  the  vicinity ;  be  paid  a 
visit  to  the  island  of  Chalk i,  discovering  to  the  Turks  a 
copper  mine,  the  existence  of  which  they  had  never 
once  conjectured.  He  discovered  an  iron  mine  not  far 
from  Constantinople,  in  the  island  of  Principi,  of  which 
the  Turks  were  equally  ignorant,  and  prepared  to  re- 
turn for  Italy  on  the  i6th  of  August  1786. 

A  voyage  by  sea  was  undoubtedly  the  safest,  but  the 
dangers  to  which  he  would  be  exposed  by  land  were  re- 
garded as  nothing  when  cootra«ted  with  the  idea  of  be- 
ing beneficial  to  science  and  to  man.  Having  reached 
Bucharest,  Mauroceni  the  friend  of  science,  received 
Spallanzani  with  marks  of  distinction,  presented  him 
with  many  rarities  which  the  country  produced,  and 
gave  him  horses  for  traaaUsifg,  with  an  escort  of  30 
troopers,  to  the  utmost  confines  of  his  own  dominions. 
OorpbiloAopber  passed  by  Hermanstadt  in  Transylvania, 
and  reached  Vienna  on  the  7tb  of  December,  wb^re  he 
remained  during  five  days,  and  had  two  long  confer- 
ences with  the  emperor  iFoseph  II.  was  much  esteemed 
by  the  nobility  of  that  city,  and  respectfully  visited  by 
many  literary  characters.  When  he  arrived  at  Pavia, 
the  stndents  went  out  of  the  city  gates  to  meet  him,  and 
testified  their  joy  at  his  return  by  repeated  acclama- 
tions. He  was  almost  instantly  drawn  to  the  auditory, 
and  compelled  to  ascend  the  chair  from  which  he  bad 
been  accustomed  to  deliver  his  faf?cinaijng  lectures  j  but 
their  demonstrations  of  joy  and  shouts  of  ^applause  made 
him  request  of  them  to  give  overi  and  indulge  him  with 
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^Un-  that  repose  in  his  own  house  which  was  now  so  absolute^ 
canu      ]y  necessarj.     Uis  students  this  year  exceeded  500* 

So  extensive  was  the  fame  of  SpaJlaDzani  become  bj 
this  tifne,  that  envy  was  determined,  if  possible,  to 
wound  his  reputation.  If  his  discoveries  were  too  new, 
solid,  and  original,  to  be  successfully  disputed,  that  vile 
passion,  or  rather ^/t</,  began  to  question  his  integrity 
and  uprightness  respecting  the  administration  of  the  ca.- 
binet  of  ravia ;  but  this  iniquitous  attempt  to  tarnish 
his  honour,  only  made  it  shine  forth  with  redoubled 
splendour.  The  juridical  examination  of  the  tribunals 
made  his  integrity  appear  even  purer  than  before ;  and 
it  must  be  mentioned  to  his  honour,  that  he  had  the 
fortitude  to  forget  this  event  ^  his  enemies  in  general 
eonfessed  their  mistake,  renounced  thetrunprovoked  ani* 
mosity,  and  still  hoped  to  regain  a  friendship  of  which 
tbey  bad  proved  themselves  so  unwortliy. 

In  the  voyage  of  Spallanzani  we  meet  with  what 
may  be  denominated  a  new  volcanology.  We  are 
there  instructed  how  to  measure  the  intensity  of  Wca- 
nic  fires,  and  in  his  analysis  of  the  lava,  almost  to  touch 
tlie  particular  gas  which  tears  those  torrents  of  stone  in 
fusion  from  the  bowels  of  the  earth,  and  raises  them  to 
the  top  of  Mount  Etna.  This  delightful  work  is  closed 
by  some  important  enquiries  into  the  nature  of  swal- 
lows, the  mildness  of  their  dispositions,  the  rapidity  of 
their  flight;  discussing  the  celebrated  problem  respecting 
their  remaining  torpid  during  the  winter  season ;  pro- 
ving that  artificial  cold,  much  more  intense  than  what 
is  ever  naturally  experienced  in  our  climates,  does  not 
reduce  these  birds  to  the  torpid  state. 

Things  apparently  impossible  were  often  discovered 
by  Spallanzani.  In  the  year  1795  he  made  one  of 
this  description,  which  he  gave  to  the  world  in  his  Let- 
tere  sopra  tl  mpetto  d'*un  nuovo  setiso  ntt  PippistreUu  In 
that  work  we  are  informed  that  bats,  if  depriv<rd  of 
flight,  act  with  the  same  precision  in  every  instance  as 
those  which  have  their  eyes  \  that  they  shun  in  the 
same  manner  the  most  trivial  obstacles,  and  also  know 
where  to  fix  themselves  when  their  flight  is  terminated. 
Several  philosophers  confirmed  these  astonishing  experi- 
ments, from  which  a  suspicion  arose,  that  these  animals 
mu^t  have  a  new  sense,  as  it  appeared  to  Spallanzani 
that  the  other  known  senates  could  not  compensate  for 
the  want  of  sight  \  but  he-  was  aflerwards  inclined  to 
think,  in  consequence  of  Professor  Jurine^s  experiments 
on  the  organ  of  hearing  in  bats,  that  in  this  particular 
instance  the  sense  of  hearing  might  possibly  supply  the 
want  of  sight. 

The  literary  career  of  this  celebrated  naturalist  was 
terminated  by  a  letter  to  Giobert,  entitled  ^Sbpra  la  pi- 
ante  chiuse  ne  vasidenlfv  Paqua  e  Paria,  esposie  a  Pim^ 
mediota  lume  solare  e  a  Pombra,  These  numerous  works, 
which  met  with  the  highest  approbation,  do  not  com- 
prtihend  the  whole  of  his  multifarious  labours ;  for  the 
phenomena  of  respiration  had  occupie<l  liii  attention  a 
considerable  time  ;  their  points  of  resemblance  and  dis- 
similitude in  many  species  of  animals  \  and  he  had  near- 
ly finikhed  his  voyage  to  Constantinople,  as  well  as  col- 
lected many  valuable  materials  for  a  history  of  the  sea, 
when  his  life  and  labours  were  unfortunately  termina- 
ted. 

He  was  seized  with  a  retention  of  urine  on  the  4th  of 
February  1799*  and  next  morning  was  deprived  of  the 
-regular  use  of  his  faculties,  only  enjoying  a  sound  mind 


during  very  short  intervals.  Tourdea  and  Professor  SpaHaa. 
Scarpa  did  every  thing  to  save  him,  which  could  be  pro-  s^t 
duced  by  the  joint  exertions  of  genius,  experience,  and 
friendship,  but  in  vain-  He  died  on  the  1 7th  ^  but  we 
know  not  what  credit  is  due  to  the  assertion,  that  he 
edified  those  around  him  during  his  last  moments  by  hia 
piety.  Be  that  as  it  may,  while  hia  works  exist  to  speak 
for  themselves,  impartial  posterity  will  regard  him  as  a 
very  extraordinary  man.  These  works  have  been  trans- 
lated into  almost  evenr  European  language,  and  be  was 
admitted  a  member  of  the  academies  and  learned  socie- 
ties of  London,  Stockholm,  Gottingen,  Holland,  Lyon*<, 
Bologna,  Turin,  Padua,  Mantua,  and  Geneva,  and  lie 
received  froni  Frederick  the  Great  the  diploma  of  mem- 
ber of  the  academy  of  Berlin. 

SPAN,  a  measure  taken  from  the  space  between  the 
thumb  and  the  tip  of  the  little  finger  when  both  are 
stretched  out.  The  span  ia  estimated  at  three  hands- 
breadths  or  nine  inches. 

SPANDRELL,  the  solid  work  on  each  haunch  of 
an  arch,  to  keep  it  from  spreading. 

SPANHEIM,  EzEKiEL,  a  learned  writer  in  the 
17th  century,  was  bom  at  Geneva  in  1629  \  and 
in  1642  went  to  Leyden  to  study.  .Here  he  distin- 
guished himself  to  great  advantage  ;  and  his  reputation 
spreading,  Charles  Louis  elector  palatine  sent  for  him 
to  be  tutor  to  his  only  son.  This  task  oor  author  dis- 
charged to  the  eutire  satisfaction  of  the  elector;  by 
whom  he  was  also  employed  in  divers  negotiations  at 
foreign  courts.  He  afterwards  entered  into  the  service 
of  the  elector  of  Brandenburg,  who  in  16S0  sent  him 
envoy  extraordinary  to  the  court  of  France,  and  soon 
after  made  him  a  minister  of  state.  After  the  peace  of 
RjTswic,  he  was  again  sent  on  an  embassy  to  France, 
where  he  continued  from  the  year  1697  to  1702.  The 
elector  of  Brandenburg  having  during  that  interval  as- 
sumed the  title  of  King  of  Prussia^  conferred  on  him  the 
title  and  dignity  of  a  baron.  In  1702  he  left  France ; 
and  went  ambassador  to  England,  where  he  had  been 
several  times.  Here  he  died  in  1 710,  aged  81  years. 
It  is  surprising,  that  in  discharging  the  duties  of  a  publie 
minister  with  so  much  exactness,  and  amidst  so  many 
different  journeys,  be  could  find  time  enough  to  writ^ 
the  several  books  published  by  him.  It  naay  be  said  of 
him,  tliat  he  acquitted  himself  in  his  negotiations  like  a 
person  who  had  nothing  else  in  his  thoughts  \  and  that 
he  wrote  like  a  man  who  had  spent  his  whole  time  in  hit 
study.  The  principal  of  his  works  are,  I.  DeprastatUia 
et  usu  numismatum  antiquorum ;  the  best  edition  of 
which  is  in  two  volumes  folio.  2.  Several  letters  or 
dissertations  on  scarce  and  curious  medals,  3.  A  pre- 
face and  notes  to  the  edition  of  the  emperor  Julianas 
works,  printed  at  Leipsic  in  1696,  folio. 

SPANIEL,  in  Zoology.  See  Cakis,  Mammalia 
l/idex. 

SPAR,  in  Afineralcgy^  a  name  given  chiefly  to  some 
of  the  crystalli^d  combinations  of  lime,  as  the  carbo- 
nate and  the  fluate }  the  former  being  called  simply 
lime  spar^  the  latter  floor  spar,  or  Derbyshire  spar,  from 
the  name  of  the  place  where  it  is  found  in  greatest  abun- 
dance.    See  Mineralogy. 

SPARGANIUM,  Burreed,  a  genus  of  plants  be- 
longing to  the  class  of  monoecia,  and  to  the  order  of 
triandria  j  and  in  the  natural  system  ranged  under  the 
3d  order,  Calamur.'te.     See  BpTANT  Index. 

3  Z  2  SPARLING, 
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SPARLING,  or  SriRLlKG,  a  tmall  fish  belbagtsg  to    fltgiity  iratted  four  d%y% 
the  genas  Saimo*     Bee  IcHTBTOLOGYy  p.  99* 

9PARMANNIA,  a  genin  of  planta  belonging  to 
the  cites  of  poiyandria,  and  to  the  order  of  lAonogynia. 
See  Botany  Index. 

8PARHOW.     See   Fringxlla,   Ornithology 

See  Falco,  Ornithology  In- 
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See  Asparagus,  Botany  and 
See  Flvobtc  Acid^  Chemistry 
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dex, 

SpARROW'Grass. 
Gardening  Index, 
SPARRY  ACID. 
Index, 

SPARTA,  or  Lacedjkmon,  the  eapital  of  the 
country  of  Laconia  in  Greece,  an  ancient  and  most  re- 
nowned state,  the  inhabitants  of  which  have  been  in  all 
Th  h'  t  *^*^'  celebrated  for  the  singularity  of  their  laws  and  cha- 
otSput^^  racter. — ^The  history  of  Sparto  for  many  ages  is  entirely 
inottlyfa-  fabulous*,  and  the  authentic  accounts  commence  only 
bvloui  till  iviih  the  cel(?brated  lawgiver  Lycurgus,  who  flourished 
the  time  of  about  870  B.  C.  See  the  article  Lycurgus. 
Ifjoufgat.        ^p^^p  i^jg  jgj^ji,^  jIj^j  ^^^  important  transaction  which 

we  find  mentioned  in  the  Spartan  history  is  the  Messe- 
nian  war,  which  commenced  in  the  year  7  C2  B.  C.  and 
ended  in  the  total  reduction  of  ihe  Messenian  territory, 
as  related  under  the  article  Messenia.  During  this 
period,  according  to  some  authors,  a  great  change  took 
place  in  the  government  of  Sparta.  This  was  the  crea- 
tion of  the  ephori,  which  is  ascribed  to  one  of  the  kings 
named  Theopompns,  This  man  perceiving  that  there 
was  a  necessity  for  leaving  magistrates  to  execute  the 
laws,  when  the  kings  were  obliged  to  be  in  the  field, 
appointed  the  magistrates  above  mentioned,  who  after- 
wards made  so  great  a  figure  in  the  state  (see  Ephori). 
One  great  prtvtTege  of  the  ephori  was,  that  they  did 
not  rise  up  at  the  presence  of  the  kings,  as  all  other  ma- 
gistrates did  :  another  was,  that  if  the  kings  offended 
against  the  laws,  the  ephori  took  cognizance  of  the  of- 
fence, and  inflicted  a  suitable  punishment.  From  the 
first  election  of  the  ephori,  the  year  was  denominated, 
as  at  Athens  from  the  first  election  of  the  archons. 

The  conquest  of  Messenia  gave  Sparta  the  superiority 
over  the  rest  of  the  states,  excepting  only  that  of  Athens, 
which  for  a  long  time  continued   to  be  a  very  trouble- 
some rival  :  but  the  contests  between  these  two  rival 
states  have  been  so  fully  related  under  the  article  At- 
tica, that  nothing  more  is  requisite  to  be  added  in  this 
plnce. — Tn  the  time  of  the  Persian  war,  Leonidas  the 
Spartan  king,  distinguished  himself  in  such  a  manner  as 
to  become  the  admiration  not  only  of  that  but  of  every 
of  Thcimo-  succeeding  age.     It  being  resolved  in  a  general  council 
Py^*-        to  defend  the   straits  of  Thermopylae  against  the  Per- 
^rdans.*    sians,  7000  *  foot  were  put  under  the  command  of  Leo- 
•  See  .4n«- nidas :   of  whom,  however,   only  300  were  Spartans. 
charm" •      Leonidas  did  not  think  it  practicable  to  defend  the  pass 
TraveU^      against  such  multitudes  as  the  Persian  king  commanded  j 
and  therefore  privately  told  his  friends,  that  hts  design 
wa^  to  devote  himself  to  death  for  his  country. 

Xerxes  advancing  near  the  straits,  was  strangely  sur- 
prised to  find  that  the  Greeks  were  resolved  to  dispute 
his  passage^  for  he  had  always  flattered  himself,  that  on 
his  approach  they  would  betake  themselves  to  flight, 
and  not  attempt  to  oppose  his  innumerable  forces. 
However,  Xerxes  still  entertaining  some  hopes  of  their 
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findertmktngaiiy  thinffy    S^ 
on  porpoee  to  g^i^e  Cheoi  time  to  retremt.     Onring  thu  ^ '   y 
time,  he  used  his  otmost  endeavours  to  gain  wckA  cormpt       3 
leonidas,  promising  to  nulce  him  master  of  «tl  Greece  .^ 
if  he  would  come  over  to  hts  interest.    Hn  ^filers  being  ^^ 
rejected  with  contempt  and  indignation,  tlie  kiag  or- gnat 
dei«d  him  by  a  herald  to  deliyer  up  his  arms.     lieoni- da^gbe 
das,  in  a  style  and  with  a  spirit  truly  lacoDical /answer- 
ed, ^  Come  tliyself,  and  take  them.**  Xerxes,  at  thia  re- 
ply, transported  with  rage,  commanded  the  Medes  and 
Cissians  to  march  against  them,  take  them  a)]  alire,  and 
bring  them  to  him  in  fetters.     The  Medes,  not  able  to 
stand  the  shock  of  the  Greeks,  soon  betook  tbemseWet 
to  flight :  and  in  their  room  Hydames  was  ordered  to 
advance  with  that  body  which  was  called  Irmnortai^  and 
consisted  of  10,000  chosen  men  3  but  when  these  came 
to  close  with  the  Greeks,  they  succeeded  no  better  than 
the  Medes  and  Cissians,  being  obliged  to   retire  with 
great  slaughter.     The  next  day  the  Persians,  reflecting 
on  the  small  number  of  their  enemies,  and  supposing  so 
many  of  them  to  be  wounded  that  they  coald  not  pos- 
sibly maintain  a  second  fight,  resolved  to  make  another 
attempt ;  but  could  not  by  any  efforts  make  the  Greeks 
give  way  :  on  the  contrary,  they  were  themselves  pnt 
to  a  shameful  flight.     The  valour  of  the  Greeks  exert- 
ed itself  on  this  occasion  in  a  manner  so  extraordinary, 
that  Xerxes  is  said  to  have  three  times  leaped  from  his 
throne,  apprehending  the  entire  destruction  offals  army. 
Xerxes    having  lost  all  hopes  of  forcing  hts  way 
through  troops  that  were  determined  to  conquer  or  die, 
was  extremely  perplexed  and  doubtful  what  measures  he 
should  take  in  this  posture  of  affiiirs;  when  one  £pialtes, 
in  expectation  of  a  great  reward,  came  to  him,  and  dis- 
covered a  secret  passage  to  the  top  of  the   bill   which  j^'^m 
overlooked  and  commanded  the  Spartan  forces.     ThegUni 
king  immediately  ordered  Hydames  thither  with  his  se-«By«<v 
lect  body  of  10,000  Persians  j  who  marching  all  night,  ^*^* 
arrived  at  breaik  of  day,  and  possessed  themselves  of  thatJJ"!J!J[^ 
advantageous  post.     The  Pbocseans,  who  defended  this 
pass,  being  o%*erpowered  by  the  enemy's   nombers,  re- 
tired with  precipitation  to  the  very  top  of  the  mountain, 
prepared  to  die  gallantlj.    But  Hydarnes,  neglecting  to 
pursue  them,  marched  down  the  mountain  with  all  pos- 
sible expedition,  in  order  to  attack  those  who  defended 
the  straits  in  the  rear.     JLieonidas  being  now  apprised 
that  it  was  impossible  to  bear  up  against  the  enemy, 
obliged  the  rest  of  his  allies  to  retire :  but  he  staid  him- 
self, with  the  Thespians,  Thebans,  and  300  Laccdsemo- 
nians,   all  resolved  to  die  with  their  leader  ^  who  being 
told  by  the  oracle,  that  either  Sparta  should  be  destroy- 
ed or  the  king  lose  his  life,  determined  without  the  least 
hesitation    to   sacrifice   himself  for  his  country.     The 
Thebans  indeed  remained  against  their  inclination,  be- 
ing detained  by  Leonidas  as  hostages  ;  for  they  were 
suspected  to  favour  the  Persians.    The  Thespians,  with 
their  leader  Demophilus,  could   not  by  any  means  be 
prevailed  upon  to  abandon  Leonidas  and  the  Spartans. 
The  augur  Megistias,  who  had  foretold  the  event  of 
this  enterprise,  being  pressed  by  liconidas  to  retire,  sent 
home  his  only  son ;  but  remained  himself,  and  died  by 
Leonidas.  Those  who  staid  did  not  feed  themseWes  with 
any  hopes  of  conquering  or  escaping,  but  looked  upon 
Thermopylae  as  their  graves  ;  and  when  Leonidas,  ex- 
horting them  to  take  some  nourishment^  said,  that  they 
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-sKould  all  Slip  toother  with  Pl^irto,  witfi  one  accord  Aeir  own  K^fcs,  cansed  an  aHnm  to  be  soonded,  as  if  he 

they  set  up  a  shout  of  joy,  as  if  they  had  -been  imrited  had  Icnown  tbat  an  enemy  was  at  hand.    'On  thh  the 

to  a  banquet.  citutens  armed  themselves  in  havte  mth  snch  weapons 

Xerxes,  after  pouring  ont  a  libation  at  the  rising , of  as  they  could  come  at;  and  havmg  marched  a  little 

the  sun,  began  to  move  with  the  whale  body  of  his  ar-  way  from  the  city,  met  the  Helotes^  arbom  they  soon 
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my,  as  he  had  been  advised  by  Eptattes.  Upon  tbeir 
approach,  Leonidas  advanced  to  the  broadest  part  of 
the  passage,  and  fell  upon  | he  enemy  with  such  undaunt- 
ed courage  and  resolution,  that  the  Persian  officers  were 
obliged  to  stand  behind  the  divisions  they  commanded, 
in  order  to  prevent  the  flight  of  their  men.  Great  num- 
bers of  the  enemy  billing  into  Hie  sea,  %vere  drowned  ; 
others  were  trampled  under  Ibot  by  their  own  men,  and 
a  great  many  killed  by  the  Crreeks  ;  who  knowing  they 
could  not  avoid  "death  upon  the  arrival  of  those  who 
were  advancing  to  fall  upon  their  rear,  exeited  their 
utmost  efforts.  In  this  action  felt  the  brave  Leonidas; 
which  Abrocomes  and  Hyperanthes,  two  of  Uie  bro- 
thers of  Xerxes,  observing,  advanced  with  great  resolu- 
tion to  seize  his  body,  and  carry  it  in  triumph  to  Xerxes. 
Bnt  the  Lacedsemonians,  more  eager  to  defend  it  than 
their  own  lives,  repulsed  the  enemy  four  times,  killed 
both  the  brothers  of  Xerxes,  with  many  other  commanders 
of  distinction,  and  rescued  the  body  of  their  beloved 
general  out  of  the  enemy's  hands.  But  in  the  mean 
time,  the  army  that  was  led  by  the  treacherous  Epialtes, 
advancing  to  attack  thrir  rear,  they  retired  to  the  nar- 
rowest place  of  the  passage,  and  drawing  altogether, 
except  theThebans,  posted  themselves  ona  rising  ground. 
In  this  place  they  made  head  against  the  Persians,  who 
poured  in  upon  them  on  all  sides,  till  at  length,  not 
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compelled  to  retire.     The  latter,  however,  knowing  "i^iu^^i^ 
that  tbey  had  now  no  mercy  to  expect  from  those  who  the  Uslo* 
had  alrea^  treated  them  with  such  cruelty,  resolved  to  '«•• 
defend  themselves  to  the  last.    Having  therefore  seized 
a  8ea>port  town  in  Messenia,  they  from  thence  made 
such  incursions  into  the  Spartan  territories,  that  they 
compelled  those  imperious  masters  to  ask  assistance  irom 
the  Athenians.     This  was  immediately  granted  j  but 
when  the  Spartans  saw  that  the   skill  of  the  Athenians 
in  besieging  towns  was  much  greater  than  their  own,  . 
they  became  jealous,  and  dismissed  their  allies,  telling 
them  that  they  had  now  no  farther  occasion  for  their 
services.     On  this  the  Athenians  left  them  in  disgust ) 
and  as  the  Helotes  and  Messenians  did  not  choose  to 
come  to  an  engagemeat  with  a  Spartan  army  in  the 
field,  but  took  shelter  in  their  fortified  places,  the  war 
wa^  protracted  fur  ten  years  and  upwards.    At  last  the 
Helotes  were  reduced  to  their  former  misery  }  and  the 
Messenians  were  obliged  to   leave  Peloponnesus,  on 
pain  of  being  made  slaves  also.  These  poor  people  were 
then  received    by  the  Athenians,  who   granted  them 
Naupactus  for  their  residence,  and  afterwards  brought 
them  back  to  a  part  of  tbeir  own  country,  from  whence 
in  the  course  of  the  Peloponnesiau  war  they  had  driven   . 
the  Spartans. 

In  the  year  431  B.  C.  the  Peloponnesiau  war  com- tFith  the 


vanquished,  but  oppressed  and  overwhelmed  by  numbers,     menced  ;  of  which  a  fall  account  has  been  given  under  Atheauini 
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they  all  fell,  except  one  who  escaped  to  Sparta,  where 
he  was  treated  as  a  coward  and  traitor  to  his  country  j 
but  afterwards  made  a  glorious  reparation  in  the  battle 
of  Plataea,  where  he  distinguished  himself  in  an  extra- 
ordinary manner.  Some  time  after,  a  magnificent  mo- 
nument was  erected  at  Thermopylae,  in  honour  of  those 
brave  defenders  of  Greece,  with  two  inscriptions  3  the 
one  general,  and  relating  to  all  those  who  died  on  this 
occasion,  importing,  that  the  Greeks  of  Peloponnesus 
to  the  number  only  of  4000,  made  head  against  the  Per- 
sian army,  consisting  of  3,000,000.  The  other  related 
to  the  Spartans  in  particular,  and  was  composed  by  the 
poet  Simonides,  to  this  purport :  **  Go,  passenger,  and 
acquaint  the  Spartans  that  we  died  here  in  obedience  to 
their  just  commands.^'  At  those  tombs  a  funeral  oration 
was  yearly  pronounced  in  honour  of  the  dead  heroes,  and 
public  games  performed  with  great  solemnity,  wherein 
none  but  the  Lacedaemonians  and  Thespians  had  any 
share,  to  show  that  they  alone  were  concerned  in  the 
glorious  defence  of  Thermopylae. 

At  the  end  of  the  77th  Olympiad,  a  most  dreadful 
earthquake  happened  at  Sparta,  in  which,  according  to 
Diodorus,  20,000  persons  lost  their  lives  ;  and  Plutarch 
tells  us,  that  only  five  houses  were  left  standing  in  the 
%vhole  city.  On  this  occasion  the  Helotes  or  slaves, 
whom  the  Spartans  had  all  along  treated  with  the  ut- 
most cruelty,  attempted  to  revenge  themselves,  by  ta- 
king up  arms,  and  marching  directly  to  the  ruins  of  the 
city,  in  hopps  of  cutting  off^  at  once  those  who  had  esca- 
ped from  the  earthquake.  But  in  this  they  were  pre- 
vented by  the  prudence  of  the  Spartan  king  Archida- 
rous  \  for  he,  observing  that  the  citizens  were  more  de- 
sirous of  preserving  their  effects  than  taking  care  of 


the  article  Attica^  N®  116 — 165.  It  ended  most  un-*»d  Per- 
fortunately  for  the  Athenians  ;  their  city  being  taken  "*"*• 
and  dismantled,  as  related  in  the  article  above  mention- 
ed. Thus  were  the  Spartans  raised  to  the  highest  pitch 
of  glory  ;  and  in  the  reign  of  Agesilaus,  they  seemed 
to  be  on  the  point  of  subverting  the  Persian  empire,  as 
related  under  the  article  Persia,  N^  34.  But  here 
their  good  fortune  and  their  views  of  empire  were  sud- 
denly checked.  Agesilaus  had  earned  on  the  war  in 
Asia  with  the  greatest  success  ;  and  as  he  would  heark- 
ep  to  no  terms  of  accommodation,  a  Peisian  governor 
named  Ttthraustes^  having  first  attempted  in  vain  to 
bribe  the  king^  dispatched  Tiniocrates  the  Rhodian  with 
50  talents  into  Greece,  in  order  to  try  whether  he  could 
there  meet  with  any  persons  less  incorruptible  than  the 
Spartan  monarch.  This  agent  found  many  who  inclined  . 
to  accept  his  offers  ;  particularly  in  '  Thebes,  Corinth, 
and  Argo4.  By  distributing  the  money  in  a  proper 
manner,  he  inflamed  the  inhabitants  of  these  three  cities  a  ^  \ 
against  the  Spartans*,  and  of  all  others  the  Thebans camb^- 
came  into  his  terms  with  the  greatest  readiness.  They  tioa'agailttt* 
saw  that  their  antagonists  would  not  of  their  own  ac- Sparta, 
cord  break  with  any  of  the  states  of  Greece,  and  did 
not  choose  to  begin  the  war  themselves,  because  the 
chiefs  of  the  Persian  faction  were  unwilling  to  be  ac- 
countable for  the  event.  For  this  reason  they  persua- 
ded the  Locrians  to  invade  a  small  district  which  lay  in 
dispute  betwixt  the  Pliocians  and  themselves.  On  this 
the  Phocians  invaded  Locris  j  the  Locrians  applied  to 
the  Thebans,  and  the  Phocians  to  the  Spartans.  The 
latter  were  glad  of  an  opportunity  of  breaking  with  the 
Thebans  \  but  met  with  a  much  warmer  reception  than 
they  expected.    Their  old  general  LysaDder,  who  bad 
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reduced  Athens,  was  defeated  and  killed,  with  the  loss 
of  looo  men :  on  which  disaster  Agesilaos  was  recalled, 
and  obliged  to  relinquish  all  hopes  of  conquering  the 
Persians.  His  return  changed  the  fortune  of  the  war 
so  much,  that  all  the  states  began  to  grow  weary  of  a 
contest  from  which  nobody  derived  any  adraotage  ex- 
cept the  king  of  Persia.  In  a  short  time  a  treaty  was 
concluded,  known  in  history  by  the  name  of  the  peace 
of  AnttJcidas,  The  terms  of  this  treaty  were  highly 
disadvantageous  and  dishonourable  to  the  Greeks *j  for 
even  the  Spartans,  though  successful  in  Greece,  had 
lost  a  great  battle  at  sea  with  the  Persian  fleet  onder 
Conon  the  Athenian,  which  entirely  broke  their  power 
in  Asia. 

By  the  peace  of  Ahtalcidas,  the  government  of  Bo^ 
otia  was  taken  from  the  Thebans,  which  they  had  for 
a  long  time  enjoyed  \  and  by  this  they  were  so  much 
provoked,  that  at  first  they  absolutely  refused  to  accede 
to  the  treaty ;  but  as  Agesilaus  made  great  praparationa 
to  invade  them,  they  thought  proper  at  last  to  comply. 
However,  it  was  not  long  before  a  new  war  commenced, 
which  threatened  the  total  subversion  of  the  Spartan 
state.  As,  by  the  peace  of  Antalcidas,  the  king  of 
Persia  had  in  a  manner  guaranteed  the  sovereignty  of 
Greece  to  Sparta,  this  republic  very  soon  began  to  ex- 
ercise its  power  to  the  utmost  extent.  The  Mantineans 
were  the  first  who  felt  the  weight  of  their  resentment, 
although  they  bad  been  their  allies  and  confederates. 
In  order  to  have  a  pretence  for  making  war  against 
them,  they  commanded  them  to  quit  their  city,  and  to 
jretire  into  five  old  villages  which,  they  said,  had  served 
their  forefathers,  and  where  they  would  live  in  peace 
themselves,  and  give  no  umbrage  to  their  neighbours. 
This  being  refused,  an  army  was  sent  against  them  to 
hesiege  their  city.  The  siege  was  continued  through 
the  summer  with  very  little  success  on  the  part  of  the 
Spartans  \  but  having  during  the  winter  season  dammed 
up  the  river  on  which  the  city  stood,  the  water  rose  to 
such  a  height,  as  either  to  overflow  or  throw  down 
the  houses  j  which  compelled  the  Mantineans  to  suhmit 
to  the  terms  prescribed  to  there,  and  to  retire  into  the 
old  villages.  The  Spartan  vengeance  fell  next  on  the 
Phliasians  and  Olynthians^  whom  they  forced  to  come 
into  such  measures  as  they  thought  proper.  After  this 
they  fell  on  the  Thebans,  and,  by  attempting  to  seize 
on  the  PirsBum,  drew  the  Athenians  also  into  the  quar- 
rel. But  here  their  career  was  stopped  :  the  Thebans 
had  been  taught  the  art  of  war  by  Chabrias  the  Athe- 
nian ^  so  that  even  Agesilaus  himself  took  the  command 
of  the  Spartan  army  in  vain.  At  sea  they  were  de- 
feated by  Timotbeus  the  son  of  Conon  \  and  by  land 
the  battle  of  Lcuctra  put  an  end  to  the  superiority 
which  Sparta  had  held  over  Greece  for  near  500  years. 
See  Leuctra. 

After  this  dreadful  defeat,  the  Spartnns  had  occa%=ion 
to  exert  all  their  courHge  ami  resolution.  The  women 
and  nearest  relations  of  those  who  wert  killed  in  hattir. 
Instead  of  spending  their  time  in  lamentations,  shook 
each  other  by  the  hanil,  while  the  relatione  of  those 
who  had  escaped  from  the  battle  hid  themst  Ives  among 
the  women;  or  if  they  were  ohli^ed  to  go  abroad,  they 
appeared  in  tattered  clothes,  with  thc^ir  arm^t  folded,  and 
their  eyes  fixed  on  the  ground.  It  was  a  law  among 
the  Spartans,  that  such  as  fled  from  battle  )>hould  be  de- 
graded from  their  honours,  should  be  constrained  to  a^- 
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pear  in  garments  patched  with  dirers  co!oori|  lo  wtxt  j^ 
their  beards  balf«>shav6d,  and  to  saflTer  any  to  beaUtbem  **- 
who  pleased,  without  resistance    At  preaeot,  however, 
this  law  was  dispensod  with  ;  and  Aeesilaas  by  his  pm- 
dent  conduct  kept  up  the  spirits  of  the  people,  at  the 
same  time  that  by  his  skill  in  military  aflTairs  be  cdbecked 
the  progress  of  the  enemy.   Yet,  ihuiDg  the  lifetime  of 
Epamioondas  the  Tbebaa  general,  the  war  went  so 
greatly  to  the  disadvaatase  of  the  Spartans  ^  bat  he  be- 
ing killed  at  the  battle  of  Mantinea,  all  parties  becaae 
quickly  desirous  of  peaoe.    Agesilaua  did  not  long  sur- 
vive \  and  with  him^  we  may  say,  perished  the  glory  of 
Sparta«    Soon  after  this  all  the  states  of  Greece  fell 
under  the  power  of  Alexander  the  Great  j  and  the 
Spartans,  as  well  as  the  rest,  having  become  corrupt, 
and  lost  their  suurtial  spirit,  became  a  prey  to  domeattc 
tyrants,  and  to  foreign   invaders.      Tbey  maintained 
tneir  ground,  however,  with  great  resolution  against  the 
celebrated  Fyrrhus  king  of  Epims  \  whom  they  repul- 
sed for  three  days  successively,  though  not  without  as- 
sistance from  one  of  the  captains  of  Antigooos.     Soon 
after  thb,  one  of  the  kings  of  Sparta  named  Agig^  peiw 
ceiving  the  universal  degeneracy  that  bad  tsdLen  ^ce, 
made  an  attempt  to  restore  the  laws  and  discipline  of 
Lycuj^uSy  by  which  he  supposed  the  state  would  be  re- 
stored to  its  former  glory.     But  though  at  first  he  met .  .\  \ 
with  some  appearance  of  success,  he  was  in  a  short  time  ^^ I 
tried  and  condemned  by  the  ephori  as  a  traitor  to  hbiaa^i 
country.  Cleomenes,  however,  who  ascended  the  tbroDcviiii^* 
in  ai6  B.  C.  accomplished  the  reformation  which  Agis"^^ 
had  attempted  in  vam.   He  suppressed  the  ephori  \  caa- 
celled  all  debtsj  divided  the  lands  equally,  as  they  had 
been  in  the  time  of  Lycurgus  ;  and  put  an  end  to  tbe 
luxury  which  prevailed  among  the  citizens.    But  at  Ust 
he  was  overborne  by  the  number  of  enemies  which  sur- 
rounded him  ;  and  being  defeated  in   brittle  by  Anti- 
gonuR,  be  fled  to  Egypt,  whore  he  put  an  end  to  his 
own  life.    With  him  perished  every  hope  of  retrieving 
the  affairs  of  Sparta  :  the  city  for  tbe  present  fell  into 
the  hands  of  Antigonus;  after  which  a  succession  of  ty- 
rants took  place;  till  at  last  all  disturbances  were  ended 
by  the  Romans,  who  reduced  Macedon  and  Greece 
to  provinces  of  their  empire,  as  has  been  related  under 
these  articles.  ^ 

It  remains  now  only  to  say  something  concerning  the  lB<iit>^ 
character,  manners,  and  customs  of  tbe  Spartans,  which, '^^'^ 
as  they  were  founded  on  the  laws  of  Lycurgus,  may^ 
best  be  learned  from  a  view  of  thefte  laws.  i\ 

The  infttitutions  of  Lycurgus  were  divided  into  i2Bi>^ 
tables.     The  first  comprehended  such  of  the  Spartan**? 
laws  as  regarded  religion.     The  statues  of  all  the  godi**^ 
and  goddesses  were  represented  in  armour,  even  to  Ve- 
nus herself;  the  reason  of  which  was,  that  the  people 
might  conceive  a  military  life  the  most  noble  and  ho- 
nourable, and  not  attribute,  as  other  nations  did,  sloth 
and  luxury  to  the  god*.    As  to  sacrifices,  ihcy  consist- 
ed of  things  of  very  small  value  ;  for  which  Lvcurgus 
himself  gave  this  rea3on,That  want  might  never  hinder 
them  from  worshipping  the  gods.     Thc^y  were  forbiddes 
to  make  long  or  rash  prayers  to  the  heavenly  powers, 
and  were  enjoined  to  ask  no  more  than  th.at  they  might 
live  honestly  and  discharge  their  duty.     Graves  were 
permitted  to  be  made  within  the  hounds  of  tbe  city, 
contrary  to  the  custom  of  most  of  the  Greek  nations ;  . 
nay,  they  buried  close  by  their  temples,  that  all  degrees 
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tfta.  of  people  migbt  be  made  familiar  witb  deatli,  and  not 
V  *'  cont;cive  it  such  a  dreadful  thing  as  it  was  generally 
esteemed  elsewhere :  on  the  same  account,  the  touching 
.  dead  bodies,  or  assisting  at  funerals,  made  none  unclean, 
but  were  held  to  be  as  innocent  and  hononrable  duties 
as  anj  other.  There  was  nothing  thrown  into  the 
ffrave  with  the  dead  body  ;  magnificent  sepulchres  were 
forbidden  ;  neither  was  there  so  much  as  an  inscription, 
however  plain  or  modest,  permitted.  Tears,  sighs,  out- 
cries, were  not  allowed  in  public,  because  they  were 
thought  dishonourable  in  Spartans,  whom  their  lawgiver 
would  have  to  bear  all  things  with  equanimity.  Mourn- 
ing was  limited  to  i  x  days ;  on  the  1 2th  the  mourner 
sacrificed  to  Ceres,  and  threw  aside  his  weeds.  In  fa- 
vour of  such  as  were  slain  in  the  wars,  however,  and  of 
women  who  devoted  themselves  to  a  religious  life,  there 
was  an  exception  allowed  as  to  the  rules  before  men- 
tioned *,  for  such  had  a  short  and  decent  inscription  on 
their  tombs.  When  a  number  of  Spartans  fell  in  battle, 
at  a  distance  from  their  country,  many  of  them  were  bu- 
ried together  under  one  common  tomb ;  but  if  they  fell 
on  the  frontiers  of  their  own  state,  then  their  bodies 
were  carefully  carried  back  to  Sparta,  and  interred  in 
,^       their  family  sepulchres. 

ccrning  -II.  Ljcurgus  divided  all  the  country  of  Laconia  in- 
ilviiionto  30,000  equal  shares  :  the  city  of  Sparta  he  divided 
into  9000  as  some  say  ^  into  6000,  as  others  say  ;  and 
as  a  third  party  will  have  it,  into  4500.  The  intent  of 
the  legislator  was,  that  property  should  be  squally  di- 
vided among  his  citizens,  so  that  none  might  be  power- 
ful enough  to  oppress  his  fellows,  or  anj  be  in  such  ne- 
cessity, as  to  be  therefrom  in  danger  of  corruption. 
With  the  same  view  he  forbade  the  buying  or  selling 
these  posses^ioas.  If  a  stranger  acquired  a  right  to  any 
of  these  shares,  he  might  quietly  enjoy  it,  provided  he 
submitted  to  the  laws  of  the  republic.  The  city  of 
Sparta  was  nn walled  ;  Lycurgus  trusting  it  rather  to 
the  virtue  of  its  citizens  than  to  the  art  of  masons.  As 
to  the  houses,  they  were  very  plain  \  for  their  ceilings 
could  only  lie  wrought  by  the  axe,  and  their  gates  and 
doors  only  by  the  saw  i  and  their  utensils  were  to  be  of 
a  like  stamp,  that  luxury  might  have  no  instruments 
among  them. 

III.  The  citizens  were  to  be  neither  more  nor  less 
"chin-  than  the  number  of  city  lots  )  and  if  at  any  time  there 
flee*  happened  to  be  more,  they  were  to  be  led  out  in  co- 
lonies. As  to  children,  their  laws  were  equally  harsh 
and  unreasonable  \  for  a  father  was  directed  to  carry  his 
new-born  infant  to  a  certain  place,  wheie  the  gravest 
men  of  his  iribe  looked  upon  the  infant  j  and  if  they 
perceived  its  limbs  straight,  and  thought  it  had  a  whole- 
some look,  they  then  returned  it  to  its  parents  to  be 
educated  ;  otherwise  it  was  thrown  into  a  deep  ca- 
vern at  the  foot  of  the  mountain  Taygetus.  This  law 
seems  to  have  bad  one  very  good  effect,  viz.  making 
women  very  careful,  when  they  were  with  child,  of  ei- 
ther eating,  drinking  or  exercising,  to  excess ;  it  made 
them  also  excellent  nurses;  for  which  they  were  in 
mighty  request  throuuhout  Greece.  Strangers  were 
Dot  allowed  to  reside  long  in  the  city,  that  they  might 
not  corrupt  the  Spartans  by  teaching  them  new  cus- 
toms. Citizens  were  also  forbidden  to  travel,  for  the 
same  reason,  unless  the  good  of  the  stale  required  it^ 
Such  as  were  not  bred  up  in  their  youth  according  to 
tho  law,  were  not  allowed  the  liberty  of  tb.e  citv,  be- 
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canse  they  held  it  unreasonable,  that  one  who  had  not  Sparta, 
submitted  to  the  laws  in  his  youth  should  receive  the  be- 
nefit of  them  when  a  man.  They  never  preferred  any 
stranger  to  a  public  office  j  but  if  at  any  time  they  had 
occasion  for  a  person  not  bom  a  Spartan,  they  first  made 
him  a  citizen,  and  then  preferred  him. 

IV.  Celibacy  in  men  was  infamous,  and  ponished  inOfcdibacy 
a  most  extraordinary  manner  ;  for  the  old  bachelor  was'P'  "'*'* 
constrained  to  walk  naked,  in  the  depth  of  winter,"*^ 
through  the  market-place :  while  he  did  this,  he  was 
obliged  to  sing  a  song  in  disparagement  of  himself}  an  J 

he  had  none  of  the  honours  paid  him  which  otherwise 
belonged  to  old  age,  it  being  held  unreasonable,  that 
the  youth  should  venerate  him  who  was  resolved  to 
leave  none  of  his  progeny  behind  him,  to  revere  them 
when  they  grew  old  in  their  turn.  The  time  of  mai;- 
riage  was  also  fixed ;  and  if  a  man  did  not  marry  when 
he  was  of  full  age,  he  was  liable  to  an  action  j  as  were 
such  also  as  married  above  or  below  themselves.  Such 
as  had  three  children  had  great  immunities  ;  such  as  had 
four  were  free  from  all  taxes  whatsoever.  Virgins  were 
married  without  portions  ^  because  neither  want  should 
hinder  a  man,  nor  riches  induce  him,  to  marry  contrary 
to  his  inclinations.  When  a  marriage  was  agreed  on, 
the  husband  committed  a  kind  of  rape  upon  his  bride« 
Husbands  went  for  a  long  time,  secretly  and  by  stealthy 
to  the  beds  of  their  wives,  that  their  love  might  not  be 
quickly  and  easily  extinguished.  Husbands  were  allow- 
ed to  lend  their  wives ;  but  the  kings  were  forbidden 
to  take  this  liberty.  Some  other  laws  of  the  like  nature 
there  were,  which  as  they  were  evidently  against  mo- 
desty, so  they  were  far  horn  producing  the  end  for 
which  Lycurgus  designed  them  >  since,  though  the  men 
of  Sparta  were  generally  remarkable  for  their  virtue,  the 
Spartan  women  were  as  generally  decried  for  their  bold- 
ness and  contempt  of  decency.  ^ 

V.  It  was  the  care  of  Lycurgus,  that,  from   their  Edacaika 
very  birth,  the  Lacedaemonians  should  be  inured  toof5heir 
conquer  their  appetites  :   for  this   reason   he  direct- ^*"^^'^*' 
ed,    that    nurses   should   accustom   their  children   to 

spore  meals,  and  now  and  then  to  fasting  *,  that  they 
ahould  carry  them,  when  12  or  13  years  old,  to  those 
who  should  examine  their  education,  and  who  should 
carefolly  observe  whether  they  were  able  to  be  in  the 
dark  alone,  and  whether  they  had  got  over  all  other 
follies  and  weaknesses  incident  to  children.  He  direct- 
ed, that  children  of  all  ranks  should  be  brought  up  in 
the  same  way  \  and  that  none  should  be  more  favoured 
in  food  than  another,  that  they  might  not,  even  in  their 
infancy,  perceive  any  difference  between  poverty  and 
riches,  bnt  consider  each  other  as  equals,  and  even  as 
brethren,  to  whom  the  same  portions  weie  assigned^ 
and  who,  through  tlie  course  of  their  lives,  were  to  fare 
alike:  the  youths  alone  were  allowed  to  rat  flesh  :  olde^ 
men  ate  their  black  broth  and  pulse  ;  the  lads  slept  to<«. 
gcther  in  chambers,  and  after  a  manner  siomewhat  re-^ 
sembling  that  still  in  use  in  Turkey  for  the  Janizaries :. 
their  beds,  in  the  summer,  were  very  hard,  being  com-. 
posed  of  the  reeds  plucked  by  the  hand  fjom  the  banks, 
of  the  Eorotas ;  in  winter  their  beds  were  softer,  but 
by  i\o  means  downy,  or  fit  to  indulge'  immoderate  deep. 
They  ate  altogether  in  public ,  and  in  case  any  abstain- 
ed from  coming  to  the  tables,  they  were  fined.  It  was. 
likewise  slrictlj  forbidden  for  any  to  eat  or  drink  a^ 
home  before  they  came  to  the  common  meal  ^  even  then; 
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8p«rta.  eiicli  lad  Iiis  proper  portion,  thftt  everj  tLing  migbt  be 
done  there  with  gravity  and  decency.  The  hlack  broth 
was  the  great  rarity  of  the  SpartanSi  nrhich  was  com- 
posed of  salt,  vinegar,  blood,  &c.  so  that  in  our  times, 
it  wonid  be  esteemed  a  very  unsavoury  soiip.  If  they 
were  moderate  in  their  eating,  they  were  so  in  their 
drinking  also)  thirst  was  the  sole  measure  thereof;  and 
never  any  Lacedaemonian  thought  of  drinking  for  plea- 
sure :  as  for  drunkenness,  it  was  both  infamous  and  se- 
verely punished  *,  and,  that  young  men  might  perceive 
the  reason,  slaves  were  compelled  to  drink  to  excess, 
that  the  beastliness  of  the  vice  might  appear.  TVhen 
they  retired  from  the  public  meal,  they  were  not  allow^. 
ed  any  torches  or  lights,  because  it  was  expected,  that 
men  who  were  perfectly  sober  should  be  able  to  fkid 
their  way  in  the  daik  :  and  besides,  it  gave  them  a  fa- 
cility  of  marching  without  light ;  a  thing  wonderfully 
useful  to  them  in  time  of  war. 

VI.  As  the  poor  ate  as  well  as  tlie  rich,  so  the  rich 
diet,  cloth-  could  wear  nothing  better  than  the  poor :  they  neither 
ing,  Ue.  changed  their  fashion  nor  the  materials  of  their  gar- 
ments ;  they  were  made  for  warmth  and  strength,  not 
for  gallantry  and  show  :  and  to  this  custom  even  their 
kings  conformed,  who  wore  nothing  gaudy  in  right  of 
their  dignity,  but  were  contented  that  their  virtue 
should  distinguish  them  rather  than  their  clothes.  The 
youths  wore  a  tunic  till  they  were  twelve  years  old  j 
afterwards  they  had  a  cloak  given  them,  which  was  to 
serve  them  a  year ;  and  their  clothing  was,  in  general, 
so  thin,  that  a  Lacedaemonian  vest  became  proverbial. 
Boys  were  always  used  to  go  without  shoes  ;  but  when 
they  grew  up,  they  were  indulged  with  them,  if  the 
manner  of  life  they  led  required  it ;  but  they  were  al- 
ways inured  to  run  without  them,  as  also  to  climb  up 
and  slip  down  steep  places  with  bare  feet:  nay,  the  very 
shoe  they  used  was  of  a  particular  form,  plain  and 
strong.  Boys  were  not  permitted  to  wear  their  hair  \ 
but  when  they  arrived  at  the  age  of  twenty,  they  suf- 
fered their  hair  and  beard  fo  grow.  Baths  and  anoint- 
ing were  not  much  iii  use  among  the  Lacedaemonians  j 
the  river  Eurotas  supplied  the  former,  and  exercise  the 
latter.  In  the  field,  however,  their  sumptuary  laws  did 
not  take  place  so  strictly  as  in  the  city }  for  when  they 
went  to  war,  they  wore  purple  habits ;  they  put  on 
crowns  when  they  were  about  to  engage  the  enemy ; 
they  had  also  rings,  but  they  were  of  iron  j  which  me- 
tal was  most  esteemed  by  this  nation.  Young  women 
wore  their  vests  or  jerkins  only  to  their  knees,  or,  as 
some  think,  not  quite  so  low ;  a  custom  which  both 
Greek  and  Roman  authors  censure  aS  indecent.  Gold, 
precious  stones,  and  other  costly  ornaments,  were  per- 
mitted only  to  common  women  }  which  permission  was 
the  strongest  prohibition  to  women  of  virtue,  or  who  af 
fected  to  be  thought  virtuous.  Virgins  went  abroad 
without  veils,  with  which  married  women^  on  the  con- 
trary were  always  covered.  In  certain  public  exercises, 
in  which  girls  were  admitted  as  well  as  boys,  they  were 
both  obliged  to  perform  naked.  Plutarch  apologises 
for  this  custom,  urging,  that  there  could  be  no  danger 
from  nakedness  to  the  morals  of  youth  whose  minds 
were  fortified  and  habituated  to  virtue  One  of  Ly- 
curgus^s  principal  views  in  his  institutions,  was  to  era- 
dicate the  very  seeds  of  civil  dissension  iii  his  republic. 
Hence  proceeded  the  equal  division  of  estates  enjoined 
by  hinflT)  hence  the  contempt  of  wealth,  and  the  neglect 
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of  other  distinctions,  as  particularly  birtb^  lie  conaidee-  ^^^^ 
ing  the  people  of  his  whole  state  aa  one  great  family  ^^—y- 
distinctions  which,  10  other  commonwealths,  frequently 
produce  tumults  and  conftisions  that  shake  their  very 
foundation. 

VII.  Though  the  Spartans  were  always  free,  yet  itObc&H 
was  with  this  restriction,  that  they  were  subservieot  tototksi. 
their  own  laws,  whicli  bound  them  as  strictly  in  the  city,'""* 
as  soldiers,  in  other  states,  were  bound  by  the  rules  of 
war  in  the  camp.  In  the  first  place,  strict  obedience  to 
their  superiors  was  the  great  thing  required  in  Sparta. 
This  they  looked  upon  as  the  very  basis  of  government; 
without  which  neither  laws  nor  magistrates  availed  much. 
Old  age  was  an  indubitable  title  to  honour  in  Sparta : 
to  the  old  men  the  youth  rose  up  whenever  they  came 
into  any  public  place  ;  they  gave  way  to  them  when 
the^  met  them  in  the  streets,  and  were  silent  whenever 
their  elders  spoke.  As  all  children  were  looked  upon 
as  the  children  of  the  state,  so  all  the  old  men  had  the 
authority  of  parents :  they  reprehended  whatever  they 
saw  amiss,  not  only  in  their  own,  but  in  other  people's 
children  :  and  by  this  method  Lycurgus  provided,  that 
as  youth  are  everywhere  apt  to  offend,  they  might  be 
nowhere  without  a  monitor.  The  laws  went  still  far- 
ther :  if  an  old  man  was  present  where  a  young  ooe 
committed  a  fault,  and  did  not  reprove  him,  be  was 
punished  equally  with  the  delinquent.  Amongst  the 
youths  there  was  one  of  their  own  body,  or  at  most 
two  years  older  than  the  rest,  who  was  styled  tren  :  he 
had  authority  to  question  all  their  actions,  to  look 
strictly  to  their  behaviour,  and  to  punish  them  if  they 
did  amiss  \  neither  were  their  punishments  light,  but, 
on  the  contrary,  very  severe  j  whereby  the  youth  were 
made  hardy,  and  accustomed  to  bear  stripes  and  rough 
usage.  Silence  was  a  thing  highly  commended  at  Spar- 
ta, where  modesty  was  held  to  be  a  most  becoming  vir- 
tue in  young  people;  nor  was  it  restrained  only  to  their 
words  and  actions,  but^o  their  very  looks  and  gestures; 
Lycurgus  having  particularly  directed,  that  they  should 
Ipok  forward,  or  on  the  ground,  and  that  they  should 
always  keep  their  hands  within  their  robes.  A  stupid 
inconsiderate  person,  one  who  would  not  listen  to  in- 
struction, but  was  careless  of  whatever  the  world  might 
say  of  him,  the  Lacedaemonians  treated  as  a  scandal  to 
human  nature  \  with  such  a  one  they  would  not  con- 
verse, but  threw  him  off  as  a  rotten  branch  and  worth- 
less member  of  society.  ^j 
.  VIII.  The  plainness  of  their  manners,  and  their  be-LearBi{ 
ing  so  very  much  addicted  to  war,  made  the  Lacedse- 
monians  less  fond  of  the  sciences  than  the  rest  of  the 
Greeks.  A  soldier  was  the  only  reputable  profession 
in  Sparta ;  a  mechanic  or  husbandman  was  thought  a 
low  fellow.  ^  The  reason  of  this  was,  that  they  imagi- 
ned professions  which  required  much  labour,  some  con- 
stant posture,  being  continually  in  the  house,  or  always 
about  a  fire,  weakened  the  body  and  depressed  the 
mind  :  whereas  a  man  brought  up  hardily,  was  equally 
fit  to  attend  the  service  of  the  republic  in  time  of 
peace,  and  to  fight  its  battles  when  engaged  in  war. 
Such  occupations  as  were  necessary  to  be  followed  for 
the  benefit  of  the  whole,  as  husbandry,  agriculture, 
and  the  like,  were  left  to  their  slaves  the  Helotes ;  but 
for  curions  arts,  and  <such  as  served  only  to  luxury,  they 
would  not  so  much  as  suffer  them  to  be  introduced  in 
their  city  5  in  consequence  of  which, ^rhetoricians,  aa- 
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Sn,  baokers,  and  dealers  in  money,  were  skat  oot. 
le  Spartans  admitted  not  any  of  the  theatrical  diyer- 
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sions  among  them  ;  they  would  not  bear  the  represen^^ 
tation  of  evil  even  to  produce  good ;  but  other  kinds 
of  poetry  were  admitted,  provided  the  magistrates  had 
the  perusal  of  pieces  before  they  were  banded  to  the 
public. 

Above  all  things,  they  affected  brevity  of  speech, 
and  accustomed  their  children,  from  their  very  infancy, 
never  to  express  themselves  in  more  words  than  were 
Strictly  necessary }  whence  a  concise  and  sententious  ora- 
tory Is  to  this  day  styled  Laconicj  In  writing  thej  used 
the  some  conciseness ;  df  which  we  have  a  signal  in- 
stance in  a  letter  of  Archidamus  to  the  Eleaus,  when 
he  undecstood  that  they  had  some  thoughts  of  assisting 
the  Arcadians.  It  ran  thus :  **  Archidamus  to  the 
Eleans :  It  is  good  to  be  quiet.**  And  therefore  £pa- 
minondas  thought  that  he  bad  reason  to  glory  in  having 
forced  the  Spartans  to  abandon  their  monosyllables,  and 
to  lengthen  their  discourses. 

The  greatest  part  of  their  education  consisted  in 
giving  their  youth  right  ideas  of  men  and  things  :  the 
iren  or  master  proposed  questions,  and  either  commend- 
ed the  answers  that  were  made  him,  or  reproved  such 
as  answered  weakly.  In  these  questions,  all  matters, 
either  of  a  trivial  or  abstruse  nature,  were  equally  avoid- 
ed }  and  they  were  confined  to  such  points  as  were  of 
the  highest  importance  in  civil  life ;  such  as.  Who  was 
the  best  man  in  the  city  ?  wherein  lay  the  merit  of 
such  an  action  ?  and.  Whether  this  or  that  hero's  fame 
Was  well-founded  ?  Harmless  raillery  was  greatlj  en- 
couraged ^  and  this,  joined  to  their  short  manner  of 
speaking,  rendered  laconic  replies  universally  admired. 

Music  was  much  encouraged  ;  but  in  this,  as  in  other 
things,  tliey  adhered  to  that  which  had  been  in  favour 
with  their  ancestors  ^  nay,  they  were  so  strict  therein, 
that  they  would  not  permit  their  slaves  to  learn  either 
the  tune  or  the  words  of  their  most  admired  odes  ;  or, 
which  is  all  one,  they  would  not  permit  them  to  sing 
them  if  tbej  had  learned  them.  Though  the  youth  of 
the  male  sex  were  much  cherished  and  beloved,  as  those 
that  were  to  build  up  and  continue  the  future  glory  of 
the  state,  yet  in  Sparta  it  nras  a  virtuous  and  modest 
affection,  untiuged  with  that  sensuality  which  was  so 
scandalous  at  Athens.  The  good  effects  of  this  part  of 
Lycurgus's  institutions  were  seen  in  the  union  that 
reigned  among  his  citizens  j  and  which  was  so  extra- 
ordinary, that  even  in  cases  of  competition,  it  was  hard- 
ly known  that  rivals  bore  ill-will  to  each  other }  but, 
on  the  contrary,  their  love  to  the  same  person  begat  a 
secondary  friendship  amonjT  themselves,  and  united  them 
in  all  things  which  might  be  for  the  benefit  of  the  per- 
son beloved. 

Some  authors  have  accused  this  great  lawgiver  of  en- 
coumging  theft  in  his  institutions ;  which,  they  say, 
was  not  held  scandalous  among  the  Spartans,  if  it  were 
so  dexterously  managed  aa  that  the  person  was  not  de- 
tected in  it.  But  this  is  certain,  and  seems  to  be  a 
strong  contradiction  of  the  heinous  charge,  that  when  a 
theft  was  discovered,  it  was  punished  with  the  utmost 
severity :  a  person  even  snspected  of  it  would  endure 
the  heaviest  punishments  rather  than  acknowledge  it, 
apd  be  branded  with  so  base  a  crime. 

IX.  The  exercises  instituted  by  law  fall  under  the 
ninth  table.     In  these  all  the  Greeks  were  extremely 
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carefnl,  bat  the  Lacedsemoniaos  in  a  degree  beyond  Sparta 
the  rest  j  for  if  a  yonth,  by  his  oorpulonce,  or  any  '■■  v  ■ 
other  means,  became  unfit  for  these  exercises,  he  under- 
went public  contempt  at  least,  if  not  banishment.-— 
Hunting  was  the  usual  diversion  of  their  children;  nay, 
it  was  made  a  part  of  their  education,  becanse  it  had 
a  tendency  to  strengthen  their  limbs,  and  to  render 
those  who  practised  it  supple  and  fleet :  they  likewise 
bred  up  dogs  for  hunting  with  great  care.  They  bad 
a  kind  of  public  dances,  m  which  they  exceedingly  de- 
lighted, and  which  were  common  alike  to  virgins  and 
young  men  :  indeed,  in  all  their  sports,  girls  were  allow- 
ed to  divert  themselves  with  the  youths :  insomuch, 
that,  at  darting,  throwing  the  quoit,  pitching  the  bar, 
and  such  like  robust  diversions,  the  women  were  as  dex- 
terous as  the  men.  For  the  manifest  oddity  of  this  pro- 
ceeding, Lycurgus  assigned  no  other  reason,  than  that 
he  sought  to  render  women,  as  well  as  men,  strong  and 
healthy,  that  the  children  they  brought  forth  might  be  so 
too.  Violent  exercises,  and  a  laborious  kind  of  life, 
were  only  enjoined  the  youth;  for  when  they  were 
grown  up  to  men's  estate,  that  is,  were  upwanls'  cf  30 
years  old,  they  were  exempted  from  all  kinds  of  labour, 
and  employed  themselves  wholly  either  in  affairs  of  state 
or  in  war.  They  had  a  method  of  \Thipping,  at  a  cer- 
tain time,  young  men  in  the  temple  of  Diana,  and  about 
her  altar ;  which,  however  palliated,  was  certainly  un- 
natural and  cruel.  It  was  esteemed  a  great  honour 
to  sustain  these  flagellations  without  weeping,  groan- 


ing, or  showing  any  sense  of  pain  ;  and  the  thirst  of 
glory  was  so  strong  -in  these  young  minds,  that  they 
very  frequently  suffered  death  without  shedding  a  tear 
or  breathing  a  sigh.  A  desire  of  overcoming  all  the 
weaknesses  of  human  nature,  and  thereby  rendering  his 
Spartans  not  only  superior  to  their  neighbours,  but  to 
their  species,  runs  through  many  of  the  institutions  of 
Lycurgus ;  which  principle,  if  well  attended  to,  tho- 
roughly explains  them,  and  without  attending  to' which 
it  is  impossible  to  give  any  account  of  them  at  all.  24 

X.  Gold  and  silver  were,  by  the  constitutions  of  Money, 
Lycurgus,  made  of  no  value  in  Sparta.  He  was  so^** 
well  apprized  of  the  danger  of  riches,  that  he  made  the 
very  possession  of  them  venal ;  but  as  there  was  do  li- 
ving without  some  sort  of  money,  that  is,  some  commoif 
measure  or  standard  of  the  worth  of  things,  he  direct* 
ed  an  iron  coinage,  whereby  the  Spartans  were  sup- 
plied with  the  useful  money,  and  at  tbe  same  time  had 
no  temptation  to  covetousness  afforded  them ;  for  a  very 
•mall  sum  was  suflicient  to  load  a  couple  of  horses,  and 
a  great  one  most  have  been  kept  in  a  bam  or  warehouse. 
The  introduction  of  all  foreign  money  was  also  prohibited, 
that  corruption  might  not  enter  under  the  name  of  com- 
merce. The  most  ancient  method  of  dealjng,  viz,  by 
barter,  or  exchange  of  one  commodity  for  another,  was 
preserved  by  law  in  Sparta  long  after  it  had  gone  into 
disuse  everywhere  else.  Interest  was  a  thing  forbidden 
in  the  Spartan  commonwealth ;  where  they  had  also  a  law 
against  alienation  of  lands,  accepting  presents  from  fo- 
reigners, eten  withont  the  limits  of  their  own  country, 
and  when  their  authority  and  character  might  well  seem 
to  excuse  them* 

XL  Such  of  the  laws  of  Sparta  as  related  to  courts  ofcomMot 
justice  may  be  bronght  under  the  nth  table,     lliirt^ yutifis.^ 
years  ranet  have  passed  over  the  head  of  h\t^  -^J-gr^  V-^;^ 
a  right   to  concern  himself  in  juridical    ig«^aR*^»^* 
^  4  A  ^^>»!^ 
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Sparta.    Young  men  were  thought  un^t  for  thcnt  $  and  it  was 
\i     '"'even  held  indecent,  and  of  ill  report,   for  a  man  to 
have  any  fondness  for  law-suits,  or  to  be  buoying  him- 
self at  the  tribunals,  when  he  had  no  afiairs  there  of 
his  own.      By  these  rules  Lycorgus  thought  to  shut 
out  litigioiuness,   and  to  prevent  that  multiplicity  of 
suits  which  is  always  scandalous  in  a  state.     As  young 
peof^ie  were  not  permitted  to  inquire  about  the  laws 
of  other   countries,  and  as  they  were  hindered   from 
hearing  judicial  proceedings  in  their  courts,  so  they 
were  likewise  forbidden  to  ask  any  questions  about,  or 
to  endeavour  ''to  discover,   the  reasons  of  the  laws  by 
which  themselves  were  governed.    Obedience  was  their 
duty ;  and  to  that   alone  they  would  hava  them  kept. 
Men  of  abandoned  characters,  or  who  were  notoriously 
of  ill  fame,  lost  all  right  of  giving  their  votes  in  respect 
of  public  affairs,  or  of  speaking  in  public  assemblies ; 
for  they  would   not  believe  that  an  ill  man  in  private 
life  could  mean  his  country  better  than  he  did  his  neigh- 
bour. 

XII.  Till  a  man  was  30  years  old,  he  was  not  ca- 
pable of  serving  in  the  army,  as  the  best  authors  agree  : 
though  some  think  that  the  military  age  is  not  well 
ascertained  by  ancient  writers.     They  were  forbidden 
to  march  at  any  time  before  the  full  moon  *,  the  rca« 
son  of  which  law  is  very  hard  to  be  discovered,  if  in- 
deed it  had  any  reason  at  all,  or  was  not  rather  founded 
on  some  superstitious    opinion,    that  this  was  a  more 
lucky  conjuncture,  than   any  other.     They  \vere  like- 
wise forbidden  to  fight  often  against  the  same  enemy  ; 
which  was  one  of  the  wisest  maxims  in  the  political 
system  of  Lycurgus :  and  Agesilaus,  by  oflending  a- 
gainst  it,  destroyed  the  power  of  his  country,  and  lost 
her  that  authority  which  for  many  ages  she  maintain* 
ed  over  the  rest  of  Greece  ;  for,  by  continually  war- 
ring against  the  Thebans,  to  whom  he  had  an  invete- 
rate hatred,  he  at  last  beat  them  into  the  knowledge 
of  the  art  of  war,  and  enabled  them,  under  the  com- 
mand of  Epaminondas,  to  maintain  for  a  time  the  prin- 
cipality of  Greece.     Maritime  affairs  they  were  forbid- 
den to  meddle  with,  though  the  necessity  of  things  com- 
pelled them,  in  process  of  time,  to  transgress  this  institu- 
tion, and  by  degrees  to  transfer  to  themselves  the  domi- 
nion  of  the  sea  as  well  as  of  the  land:  but,  after  the  Pe- 
loponnesian  war,  they  again  neglected  naval  affairs,  from 
a  persuasion  that  sailors  and  strangers  corrupted  those 
with   whom  they  conversed.     As  they  never  fortified 
Sparta,,  they  were  not  ready  to  undertake  sieges;  fight- 
ing in  the  neld  was  their  proper  province,  and,  while 
they  could  overcome  their  enemies  there,  they  rightly 
conceived  that  nothing  could  hurt  them  at  home.     In 
Jlime  of  war  they  relaxed  somewhat  of  their  strict  man« 
ner  of  living,  in  which  they  were  singular.     The  true 
reason  for  this  was,  in  all  probability,  that  war  might 
be  less  burdensome  to  them ;  for,  as  we  have  more  than 
once  observed,  a  strong  desire  to  render  them  bold  and 
warlike  was  the  reigning  passion  of  their  legislator.  They 
were  forbidden  to  remain  long  encamped  in  the  same 
place,  as  well  to  hinder  tbeir  being  surprised,  as  that 
they  might  be  more  troublesome  to  their  enemies,  by 
wasting  «very  corner  of  their  country.     They  slept  all 
night  in  their  armour  ^  but  their  outguards  were  not 
allowed  their  shields,  that,  being  unprovided  of  defence, 
they  might  not  dare  to  sleep.     In   all  expeditions  they 
were  careful  in  the  performance  of  religious  rites )  and. 


after  their  evening  meal  was  over,  the  soldiers  sung  tor  Sn^^ 
gether  hymns  to  their  gods.     When  they  were  about      g 
to  engage,  the  king  sacrificed  to  the  muses,  that,  by  ^P^ 
their  assistance,  they  might  be  enabled  to  perform  deeds  '"'"^ 
worthy  of  being  recorded  to  latest   times.     Then  tie 
army  advanced  in   order  to  the  sound  of  flutes,  which 
played  the  hynm  of  Castor.     The  king  himself  sung  the 
p£3jn,  which  was  the  signal  to  charge.      This  was  done 
with  all  the  solemnity  imaginable ;    and   the  soldiers         | 
were  sure  either  to  conquer  or  die  :  indeed  they  had  00 
other  choice^  for  if  they  fled  they  were  infamous,  and 
in  danger  of  being  slain,  even  by  their  bwn  mothers,  for 
disgracing  their  families.     In  this  consisted  all  the  ex- 
cellency of  the  Spartan  women,  who,  if  possible,  exceed- 
ed in  bravery  the  men,  never  lamenting  over  husbands 
or  sons,  if  they  died  honourably  in  the  field  ;  but  de- 
ploring the  shame  brought  on  their  house,   if  either  the 
one  or  the  other  escaped  by  flight.     The  throwing  away 
a  shield  also  induced  infamy  ;  and,  with  respect  to  thi«, 
mothers,  when  they  embraced  their  departing  sons,  were 
wont  to  caution  them,  that  they  should   either  return 
armed  as  they  were,*  or  be  brought  hack  so  when  tbej 
were  dead ;  for,  as  we  have  observed,  such  as  were  slaii 
in  battle  were  nevertheless  buried  in  their  own  country. 
^Vhen  they  made   their  enemies  fly,  they  pursued  no 
longer  than  till  victory  was  certain^  because  they  would 
seem  to  fight  rather  for  the  honour  of  conquering,  than 
of  putting  their  enemies  to  death.     According  to  tbeir 
excellent  rules  of  war,  they  were  bound  not  to  spoil  the 
dead  bodies  of  their  enemies  ^  but  in  process   of  time, 
this,  and  indeed  many  other  of  their  most   excellent  re- 
gulation?, fell  into  desuetude.     He  who  overcame  by 
stratagem,  offered  up  an  ox  to  Mars  ^  whereas  he  who 
conquered  by  force,  offered  up  only  a  cock  j  the  former 
being  esteemed  more  manly  than  the  latter.     After  40 
years  service,  a  man  was,  by  law,  no  longer  required  to 
go  into  the  field  j  and  consequently,  if  the  military  age 
was  30,  the  Spartans  were  not  held  invalids  till  they 
were  70. 

SPARTIANUS,  ^Lius,  a  Latin  historian,  wbo 
wrote  the  lives  of  Adrian,  Caracalla,  and  four  other 
Roman  emperors.  lie  lived  under  the  reign  of  Dio- 
clesian,  about  the  year  290. 

SPARTIUM,  Broom,  a  genus  of  plants  belonging 
to  the  class  of  dtadelphia,  and  order  of  decandria  }  and 
in  the  natural  system  arranged  under  the  3  2d  order, 
PapilionacetE,     See  Bota^'JY  Index. 

The  flower  buds  are  in  some  countries  pickled,  and 
eaten  as  capers ;  and  the  seeds  have  been  used  as  a  bad 
substitute  for  coffee.  The  branches  are  used  for  mak- 
ing besoms,  and  tanning  leather.  They  are  also  used 
instead  of  thatch  to  cover  houses.  The  old  wood  fur- 
nishes the  cabinet-mnker  with  beautiful  materials  for 
vanecring.  The  tender  branches  are  in  some  places 
mixed  with  hops  for  brewing,  and  the  macerated  bark 
may  be  manufactured  into  cloth. 

The  juncium^  or  Spanish  broom,  grows  naturally  in 
the  southern  provinces  of  France,  as  well  as  in  other  parts 
of  the  south  of  Europe.  It  grows  in  the  poorest  soils,j^^i 
on  the  steepest  declivities  of  the  hills,  in  a  stony  8oil,l'%«f^ 
where  hardly  any  other  plant  could  vegetate.  In  a  few 
years  it  makes  a  vigorous  shrub  ;  insinuating  its  roots 
between  the  interstices  of  the  stones,  it  binds  the  soil, 
and  retains  the  small  portion  of  vegetable  earth  scattered 
over  tlicsc  hills|  which  the  autumnal  rains  would  other- 
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It  mm.  trise  wasli  away.  It  is  most  easily  raised  from  seed,  wliicb 
is  usually  sown  in  January,  after  the  ground  has  rrcei- 
yed  a  slight  dressmg.   ' 

The  shrub  serves  two  useful  purposes.  Its  branches 
yield  a  thread  of  which  linen  is  made,  and  in  winter  sup- 
port sheep  and  goats. 

In  manufacturing  thread  from  broom,  the  youngest 
plants  are  cut  in  the  month  of  August,  or  after  harvest, 
and  gathered  together  in  bundles,  which  at  first  are  laid 
in  the  son  to  dry  $  they  are  then  beaten  with  a  piece  of 
XTOod,  washed  in  a  river  or  pond,  and  left  to  steep  in 
the  water  for  about  four  hours.  The  bundles  thus 
prepared  are  taken  to  a  little  distance  from  the  water, 
and  laid  in  a  hollow  place  made  for  them,  where  tliey 
are  covered  with  fern  or  straw,  and  remain  thus  to  steep 
for  eight  or  nine  days  j  during  which  time,  all  that  is 
necessary,  is  to  throw  a  little  water  ouce  a- day  on  the 
heap,  without  uncovering  the  broom.  After  this,  the 
bundles  are  well  washed,  the  green  rind  of  the  plant  or 
epidermis  comes  off,  and  the  fibrous  part  remains  j  each 
bundle  is  then  beaten  with  a  wooden  hammer  upon  a 
stone,  to  detach  all  the  threads,  which  are  at  the  same 
time  carefully  drawn  to  the  extremity  of  the  branches. 
After  this  operation,  the  faggots  are  untied,  and  spread 
upon  stones  or  rocks  till  they  are  dry.  The  twigs  most 
not  be  peeled  till  they  are  perfectly  dry ;  they  are  then 
dressed  with  the  comb,  and  the  threads  are  separated  ac- 
cording to  the  finenesjt,  and  spun  upon  a  wheel. 

The  linen  made  of  this  thread  serves  various  purposes 
in  rural  economy.  The  coarsest  is  employed  in  making 
sacks  and  other  strong  cloths  for  carrying  grain  or 
seeds.  Of  the  finest  is  made  bed,  table,  and  body  li- 
nen. The  peasants  in  several  places  use  no  other,  for 
they  are  unacquainted  with  the  culture  of  hemp  or  flax, 
their  soil  being  too  dry  and  too  barren  for  raising  them. 
The  cloth  made  with  the  thread  of  the  broom  is  very 
useful  ^  it  is  as  soft  as  that  made  of  hemp  ;  and  it  would 
perhaps  look  as  well  as  that  made  of  flax  if  it  was  more 
Carefully  spun.  It  becomes  white  in  proportion  as  it  is 
steeped.  The  price  of  the  finest  thread,  when  it  is  sold, 
which  seldom  happens,  i^  generally  about  a  shilling  a 
pound. 

The  other  use  to  which  this  broom  is  applied,  is  to 
maintain  sheep  and  goats  during  winter.  In  the  moun- 
tains of  Lower  Languedoc  these  animals  have  no  other 
food  from  November  to  April,  except  the  leaves  of  trees 
preserved.  The  branches  of  this  broom  therefore  are  a 
resource  the  more  precious,  that  it  is  the  only  fresh  nou- 
rishment which  at  that  seasoiv  the  flocks  can  procure, 
and  they  prefer  it  at  all  times  to  every  other  plant.  In 
fine  weather  the  sheep  are  led  out  to  feed  o»  the  broom 
where  it  grows ;  but  in  bad  weather  the  shepherds  cut 
the  branches,  and  bring  them  to  the  sheep  folds.  There 
is,  however,  an  inconvenience  attending  the  continued 
use  of  this  food.  rJt  generally  produces  inflammation  in 
the  urinary  passages.  But  this  inconvenience  is  easily 
removed  by  cooling  drink,  or  a  change  of  food,  or  by 
mixing  the  broom  with  something  else. 

It  is  perhaps  needless  to  add,  that  it  diflHers  much 
from  the  broom  that  is  common  everywhere  in  the  north 
of  Europe,  though  thi?  too,  in  many  places,  is  used  for 
^ood  to  cattle.  Both  of  them  produce  flowers  that 
are  very  much  resorted  to  by  bees,  as  they  contain  ar 
^great  quantity  of  hooey  juice.     And  this  should  be 


another  inducement  to  the  cultivation  of  the  Spanish  spartlum 
broom.  |) 

SPARUS,  GiLTHEAD,  a  genus  of  fishes  belonging    Species*. 
to  the  order  of  iltoracici.    See  Ichthyology  Index. 
The  sparus  auratus,  or  gilt  head,  was  well  known  to  the 
Romans,  who  did  not  esteem  them  unless  they  were  fed 
with  Lucrine  oysters,  as  Martial  informs  us, 

Non  omnis  laudem  pretiumque  Avrata  meretur^ 
S^d  qui  solus  erit  concha  Lucrtna  ctbus. 

Libk  xiii.  Ep.  99t 

SPASM,  a  convulsion.  See  Medicine,  N°  278. 
SPATUA,  in  Botantf^^,  sheaih  \  a  species  of  calyx 
which  bursts  lengthwise,  and  protrudes  a  stalk  support- 
ing one  or  more  flowers,  which  commonly  have  no  peri- 
anth ium  or  flower-cup. 

SPATHACEJE  (from  ^atha,  "  a  sheath")*  the 
name  of  the  ninth  order  in  Linnseus^s  Fragments  of  a 
Natural  Method,  consisting  of  plants  whose  flowers  are 
protruded  from  a  spatha  or  sheath.  See  Botany  In- 
dex, 

SPATHELIA,  a  genus  of  plants  belonging  to  the 
class  of  pentandria,  and  to  the  order  of  trigynia.     See 
»  Botany  Index. 

SPAW.     See  Spa. 

SPAWN,  in  Natural  History ^  the  eggs  of  fishes  or 
frogs. 

SPAVENTO.    .SeeScANTO. 
^SPAVlN,  in  the  manege,  a  disease  in  horses,  being 
a  swelling  or  sttfiness,  usually  in  the  ham,  occasioning  a 
lameness.     See  Farriery  Index, 

SPAYING,  or  Spading,  the  operation  of  castra- 
ting the  females  of  several  kinds  of  animals,  as  sows, 
bitches,  &c.  to  prevent  any  further  conception,  and 
promote  their  fattening*  It  is  performed  by  cutting 
them  in  the  mid  flank,  on  the  left  side,  with  a  sharp 
knife  or  lancet,  taking  out  the  ovaries,  and  cutting  them 
off,  and  so  stitching  up  the  wound,  anointing  the  part 
with  tar,  and  keeping  the  animal  warm  for  two  or 
three  days.  The  usual  way  is  to  make  the  incision  a- 
slope,  two  inches  and  half  long  j  that  the  fore-finger 
may  be  put  in  towards  the  back,  to  feel  for  the  ovaries, 
which  are  two  kernels  as  big  as  acorns  on  both  sides  of 
the  uterus,  one  of  which  is  drawn  to  the  wound,  and 
thus  both  taken  out. 

SPEAKER  o/*lA^  House  ofComrnons^  a  member  of 
the  house  elected  by  a  majority  of  votes  thereof  to  act 
as  chairman  or  president  in  putting  questions,  reading 
briefs,  or  bills,  keeping  order,  reprimanding  the  refrac- 
tory,  adjourning  the  house,  &c.  See  Parliament. 

SPEAKING,  the  art  or  act  of  expressing  one's 
thoughts  in  articulate  sounds  or  words.     See  Gram^ 
MAR,  Language,  Reading,  and  Oratory,  Part  iv. 
SpEAKiNo-Trumpet,    See  Trumpet. 
SPEAR-Mint.  See  Mentha,  Botany  Index, 
SpEAR'WorL    See  Ranunculus,  Botany  Index. 
SPECIAL,  something  that  is  particular,  or  has  a 
particular  designation  \  from  the  Latin  species^  in  oppo* 
sition  to  the  general^  from  genus, 

SPECIES,  in  LogiCf  a  relative  term,  expressing  an 
idea  which  is  comprised  under  some  general  one  called 
a  genus.    See  Logic,  N°  68. 

Species,  in  Commerce^  the  several  pieces  of  gold, 
silver,  copper,  &c.     which  having  passed  their  Cull 
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Spcciec    preparation  and  coinage,  are  cerrent  in  public^     See 

B  Money. 
Specific  Species,  in  Algebra,  are  the  letters,  symbols,  marks, 
"^*  ^'  P  or  characters,  %f  hich  represent  the  quantities  in  any  ope- 
ration or  equation.  This  short  and  advantageous  way 
of  notation  was  chiefly  introdnoed  by  Vieta,  about  the 
year  1 590  ^  and  by  means  of  it  he  made  many  discove* 
lies  in  algebra,  not  before  taken  notice  of. 

Species,  in  Optics,  the  image  painted  on  the  retina 
by  the  rays  of  liglit  i*eflected  from  the  several  points  of 
the  surface  of  an  object,  received  by  the  pupil,  and 
collected  in  their  passage  through  the  crystalline,  &c. 

It  has  been  a  matte  •  of  dispute  among  philosophers, 
whether  the  species  of  objects  which  give  the  soul  an  00- 
ca<^iQn  of  seeing,  be  an  eiTusion  of  the  substanoe  of  the 
body  'y  a  mere  impression  which  they  make  on  all  bo- 
dies under  certain  circumstances  ^  or  whether  they  are 
not  Some  more  subtile  body,  such  as  light.  The  moderns 
have  decided  this  point  by  the  invention  of  artificial 
eyes,  in  which  the  species  of  objects  are  received  on  pa- 
per, in  the  same  manner  as  in  the  natural  eye. 

SPECIFIC,  in  Philosophyy  that  which  is  peculiar  to 
any  thing,  and  distinguishes  it  from  all  others. 

Specifics,  in  Medicine.  By  specifics  is  not  meant 
Mich  as  infallibly  and  in  all  patients  produce  salutary 
eflfects.  Such  medicines  are  not  to  be  expected,  be- 
cause the  operations  and  effects  of  remedies  are  not 
formally  inherent  in  them,  but  depend  upon  the  mu- 
tual action  and  reaction  of  the  body  and  medicine  upon 
each  other  ;  hence  the  various  effects  of  the  same  me- 
dicine in  the  same  kind  of  disorders  in  different  pa- 
tients, and  in  the  same  patient  at  different  times.  By 
specific  medicines  we  understand  such  medicines  as  are 
found  to  be  more  uniform  in  their  effects  than  others  in 
any  particular  disorder. 

Specific  Gravity,  is  a  term  much  employed  in  the 
discussions  of  modem  physics.  It  expresses  the  weight 
of  any  particular  kind  of  matter,  as  compared  with  the 
weight  of  the  same  bulk  of  some  other  body  of  which 
the  weight  is  supposed  to  be  familiarly  known,  and  is 
thei*cfore  taken  lor  the  standard  of  comparison.  The 
body  generally  made  use  of  for  this  purpose  is  pure 
water. 

Tl^  specific  gravity  of  bodies  is  a  very  interesting 
question  both  to  the  philosopher  and  to  the  man  of  busi- 
ness. The  philosopher  considers  the  weights  of  bodies 
as  measures  of  the  number  of  material  atoms,  or  the 
quantity  of  matter  which  they  contain.  This  be  does 
On  the  supposition  that  every  atom  of  matter  is  of  the 
same  weight,  whatever  may  be  its  sensible  form.  This 
supposition,  however,  is  made  by  him  with  caution,  and 
he  has  recourse  to  specific  gravity  for  ascertaininj;  its 
truth  in  various  ways.  This  shall  be  considered  by  and 
by.  The  man  of  business  entertains  no  doubt  of  the 
matter,  and  proceeds  on  it  as  a  sure  guide  in  his  most 
interesting  transactions.  We  measure  eommoditics  of 
various  kinds  by  tons,  pounds,  and  ounces,  in  the  same 
manner  as  we  measure  them  by  yards,  feet,  and  inches, 
or  by  bushels,  gallons,  and  pints ;  nay,  we  do  this  with 
ranch  greater  confidence,  and  prefer  this  measurement 
to  all  others,  whenever  we  are  much  interested  to  know, 
the  exact  proportions  of  matter  that  bodies  contain. 
The  weight  of  a  quantity  of  grain  is  allowed  to  inform 
us  much  more  exactly  of  its  real  quantity  of  useful  mat- 
Hr  than  the  most  accurate  measure  of  its  bu)k^  We^see 


many  circunistances  which  can  vary  the  bolk  of  a  qnan-  Sfudb 
tity  of  matter,  and  these  are  frequently  such  as  we  can-  Cmqji 
not  regulaje  or  prevent ;  but  we  know  very  few  indeed 
that  can  make  any  sensible  change  in  thU  weight  with- 
out the  addition  or  abstraction  of  other  matter.  Even 
taking  it  to  the  summit  of  a  high  moaotain,  or  from  the 
equator  to  the  polar  region,  will  make  no  change  in  its 
weight  as  it  is  ascertained  by  the  balance,  because  there 
is  the  same  real  diminution  of  weight  in  the  pounds  and 
ounces  used  in  the  examination. 

Notwithstanding  the  unavoidable  change  which  heat 
and  cold  make  in  the  bulk  of  bodies,  and  the  permanent 
varieties  of  the  same  kind  of  matter  which  are  caiwed 
by  different  circumstances  of  growth,  texture,  8cc.  roost 
kinds  of  matter  have  a  certain  constancy  in  the  density 
of  their  particles,  and  tlierefore  in  the  weight  of  a  given 
bulk.  Thus  the  purity  of  gold,  and  its  degree  of  adul- 
teration, may  be  inferred  from  its  weight,  it  being  purer 
in  proportion  as  It  is  more  dense.  The  density,  there- 
fore, of  different  kinds  of  tangible  matter  becomes  cha- 
racteristic of  the  kind,  and  a  test  of  itK  purity  ^  it  marks 
a  particular  appearance  in  which  matter  exists,  and  maT 
therefore  be  called,  with  propriety.  Specific. 

But  this  density  cannot  be  directly  observed.  It  is 
not  by  comparing  the  distances  between  the  atoms  of 
matter  in  gold  and  in  water  that  we  say  the  first  is  19 
times  denser  than  the  last,  and  that  an  inch  of  gold  con- 
tains 19  times  as  many  nmterial  atoms  as  an  inch  of 
water  \  we  reckon  on  the  equal  gravitation  of  every 
atom  of  matter  whether  of  gold  or  of  water  ;  therefore 
the  weight  of  any  body  becomes  the  indication  of  its 
material  density,  and  the  weight  of  a  given  bulk  be- 
comes specific  of  that  kind  of  matter,  marking  its  kind, 
and  even  ascertaining  its  purity  in  this  form. 

it  is  evident  that,  in  order  to  make  this  compansoo 
of  general  use,  the  standard  must  be  familiarly  known, 
and  mubt  be  very  uniform  in  its  density,   and  the  cost- 
parison  of  bulk  and  density  must  be  easy  and  accurate. 
The  most  obvious  method  would  be  to   form,  with  all 
nicety,  a  piece  of  the  standard  matter  of  some  convenient 
bulk,  and  to  weigh  it  very  exactly,  and  keep  a  note  of 
its  weight :  then,  to  make  the  comparison  of  any  other 
substance,  it  must  he  made  into  a  mass  of  the  same  pre- 
cise  bulk,  and  weighed  with  equal  care  }  and  the  most 
convenient  way  of  expressing  the  specific  gravity  woold 
be  to  consider  the  weight  of  the  standard  as  unity,  and 
then  the  number  expressing  the  specific  gravity  is  tbs 
number  of  times  that  the  weight  of  the  standard  is  con- 
tained in  that  of  the  other  substance.     This  comparison 
is  most  easily  and  accurately  made  in  fluids.     We  have 
only  to  make  a  vessel  of  known  dimensions  equal  to 
that  of  the  standard  which  we  employ,  and  to  weigh  it 
when  empty,  and  then  when  filled  with  the  fluid.     Nsy, 
the  most  diflicult  part  of  the  process,  the   making  a 
vessel  of  the  precise  dimensions  of  the  standard,  may  be 
avoided,  by  using  some  fluid  substance  for  a  standard. 
Any  vessel  will  then  do  ;  and  we  may  ensure  very  great 
iaccuracy  by  using  a  vessel  with  a  slender  neck,  such  ss 
a  phial  or  matrass  j  for  when  this  is  filled  to  a  certain 
mark  in  the  neck,  any  error  in  the  estimation  by  the 
eye  will  bear  a  very  small  proportion  to  the  whole.  The 
weight  of  the  standard  fluid  which  fills  it  to  this  mark 
being  carefully  ascertained,  is  kept  in  reroembranoe. 
The  specific  gravity  of  any  other  fluid  is  had  by  weigh* 
ing  the  contents  of  this  .vessel  when  filled  with  it,  and 

dividing 


S     P     E 


[    557    ] 


pccific  dividing  the  weight  by  the  weight  of  the  stanclard.  The 
rvnty.  quotient  ie  the  specific  gravity  of  the  fluid.  But  in  ail 
'other  cases  this  is  a  very  diracnit  problem  :  it  requires 
very  nice  hands,  and  an  accurate  eye,  to  make  two 
bodies  of  the  sjune  bulk.  An  error  of  one  hundredth 
part  in  the  linear  dimensions  of  a  solid  body  makes  an 
error  of  a  3atli  part  in  its  bulk  ;  and  bodies  of  irregular 
shapes  and  friable  substance,  such  as  the  ores  of  metals, 
cannot  be  brought  into  convenient  and  exact  dimensions 
for  measurement. 

From  all  these  inconveniences  and  difficulties  we  are 
freed  by  the  celebrated  Archimedes,  who,  fram  the  prin- 
ciples of  liydrostatics  discovered  or  established  by  him, 
deduced  the  accurate  and  easy  method  which  is  now 
universally  practised  for  discovering  the  specific  gravity 
and  density  of  bodies.  (See  Archimedes  and  Hy- 
drodynamics). Instead  of  measuring  (he  bulk  of 
the  body  by  that  of  the  displaced  fluid  (which  would 
have  been  impossible  for  Archimedes  to  do  with  any 
thing  like  the  necessary  precision),  we  have  only  to  ob- 
serve the  loss  of  weight  sustained  by  the  solid.  This  can 
be  done  with  great  ease  and  exactness.  Whatever  may 
be  the  bulk  of  the  body,  this  loss  of  weight  is  the 
weiglit  of  an  equal  bulk  of  the  fluid }  and  we  obtain  the 
specific  gravity  of  the  body  by  simply  dividing  its  whole 
weight  by  the  weight  lost :  the  quotient  is  the  specific 
gravity  when  this  fluid  is  taken  for  the  standard,  even 
though  we  should  not  know  the  absolute  weight  of  any 
given  bulk  of  this  standard.  It  also  gives  us  an  easy 
and  accurate  method  of  ascertaining  even  this  fundamen- 
tal point.  Wc  have  only  to  form  any  solid  body  into 
an  exact  cube,  sphere,  or  prism,  of  known  dimensions, 
and  observe  what  weight  it  loses  when  immersed  in  this 
standard  fluid.  This  is  the  weight  of  the  sanoe  bulk  of 
the  standard  to  be  kept  in  remembrance }  and  thus  we 
obtain,  by  the  bye,  a  most  easy  and  accurate  n>ethod 
for  measuring  the  bulk  or  solid  contents  of  any  body, 
however  irregular  its  shape  may  be.  We  have  only  to 
see  bow  much  weight  it  loses  in  the  standard  fluid ;  we 
can  compute  what  quantity  of  the  standard  fluid  will 
have  this  weight.  Thus  should  we  find  that  a  quantity 
of  sand,  or  a  furze  bush,  loses  250  ounces  when  im- 
mersed in  pure  water,  we  learn  by  this  that  the  solid 
measure  of  every  grain  of  the  sand,  or  of  every  twig 
and  prickle  of  the  furze,  when  added  into  one  sum, 
amounts  to  the  fourth  part  of  a  cubic  foot,  or  to  432 
cubic  inches. 

To  all  these  advantajres  of  the  Archimedean  method 
of  ascertaining  the  specific  gravity  of  bodies,  derived 
from  his  hydrostatical  doctrines  and  discoveries,  we  may 
add,  that  the  immediate  standard  of  cotnparison,  namely, 
water,  is,  of  all  the  substances  that  we  know,  the  fitteot 
for  the  purpose  of  an  universal  standard  of  refe^^ence. 
In  its  ordinary  natural  state  it  is  sufficiently  constant  and 
uniform  in  its  weight  for  every  examination  where  the 
utmost  mathematical  accuracy  is  not  wanted  ;  all  its 
variations  arise  from  impurities,  from  which  it  may  at 
at  times  be  separated  by  the  simple  process  of  distilla- 
tion :  and  we  have  everv  reason  to  think  that  when 
pure,  its  density,  when  of  the  same  temperature,  is  in- 
variable. 

Water  is  therefore  nniversally  taken  for  the  unit  of 
that  scale  on  which  we  measure  the  specific  gravity  of 
bodies,  and  its  weight  is  called- 1.  The  specific  gravity 
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any  otAer  body  is  the  real  weigHt  in  pouoils  and  Specific 
•uiioes,  when  of  the  bulk  of  one  pound  or  one  ounce  of  GnvitTk 
water.  It  is  therefore  of. the  first  importance,  in  all  » 
discussions  respecting  the  specific  gravity  of  bodies,  to 
liave  the  precise  weight  of  some  koown  bulk  of  pure 
water.  We  have  taken  some  pains  to  examine  and  com- 
pare the  experiments  on  this  object,  and  shall  endea- 
vour to  ascertain  this  point  with  the  precision  which  it 
deserves.  We  shall  reduce  all  to  the  English  cubic  foot 
and  avoirdupois  ounce  of  the  Exchequer  standard,  on 
account  of  a  very  convenient  circumstance  peculiar  to 
this  unit,  viz.  that  a  cubic  foot  contains  almost  precisely 
a  thousand  ounces  of  pure  water,  so  that  the  specific 
gravity  of  bodies  expresses  the  number  of  such  ounces 
contained  in  a  cubic  foot. 

We  begin  with  a  trial  made  before  the  house  of  com- 
mons in  1696  by  Mr  Everard.  He  weighed  2145.6 
cubic  inches  of  water  by  a  balance,  which  turned  sen- 
sibly with  6  grains,  when  there  were  30  pounds  in  each  . 
scale.  The  weights  employed  were  the  troy  weights, 
in  the  deposit  of  the  Court  of  Exchequer,  which  are  still 
preserved,  and  have  been  most  scrupulously  examined 
and  compared  with  each  other.  The  weight  was  113 1 
ounces  14  pennyweights.  This  wants  just  il  grains  of 
a  thousand  avoirdupois  ounces  for  1728  cubic  inches,  . 
or  a  cubic  foot }  and  it  wuuld  have  amounted  to  tli«l 
weight  had  it  been  a  degree  or  two  colder.  The  tem- 
perature indeed  is  not  mentioned  ;  hut  as  the  trial  was 
made  in  a  comfortable  room,  we  may  presume  the  tern* 
perature  to  have  been  about  ^^^  of  Fahrenheit's  ther- 
mometer. The  dimensions  of  the  vessel  were  as  accu- 
rate as  the  nice  band  of  Mr  Abraham  Sharp,  Mr  Flam- 
stead^s  assistant  at  Greenwich,  could  execute,  and  it  was 
made  by  tbe  Exchequer  standard  of  length. 

This  is  confided  in  by  the  naturalists  of  Europe  as  a 
very  accurate  standard  experiment,  and  it  is  confirmed 
by  many  others  poth  private  and  public.  The  standards  ^ 
of  weight  and  capacity  employed  in  the  experiment  are 
$tiU  in  existence,  and  publicly  known,  by  the  report  of 
the  Royal  Society  to  parliament  in  1742,  and  by  tb« 
report  of  a  committee  of  the  house  of  commons  in  1758. 
This  gives  it  a  superiority  over  all  the  measures  which 
have  come  to  our  knowledge. 

The  first  experiment,  made  with  proper  attention, 
that  we  meet  with,  is  by  the  celebrated  Snellius,  about 
the  year  16 1 5,  and  related  in  h\»  Eratosthenes  Batavus.  , 
He  weighed  a  Khialand  cubic  foot  of  distilled  water, 
and  found  it  62.79  Amsterdam  pounds.  If  tliis  was  tbe 
ordinary  weight  of  the  shops,  containing  7626  English 
troy  grains,  tbe  Englibh  cubic  foot  must  be  62  pounds 
9  ounces,  only  one  ounce  nK>re  than  by  Everard's  expe- 
riment. If  it  was  the  Mint  pound,  tbe  weight  was  6a 
pounds  6  ounces.  The  only  other  trials  which  can  come. 
into  competition  with  Mr  Everard^i»  are  some  made  by 
the  Academy  of  Scienees  at  Paris.  Ficart,  in  1691, 
found  tbe  Paris  cubic  foot  of  water  of  the  fountain 
d'Arcueil  to  weigh  69.588  pounds,  poids  de  Paris.  Du 
Hamel  obtained  the  very  same  result  j  but  Mr  Monge, 
in  1 783,  says  that  filtered  rain-water  of  the  temperature 
12^  (Reaumur)  weighs  69.3792.  Both  these  measoros 
are  considei'ably  below  Mr  £verard\  which  is  62.5, 
tbe  former  giving  62.053,  ^''^  ^^^  latter  61. 868.  M. 
La vois?er  states  the  Paiis  cubic  foot  at  70  pounds,  which 
makes  the^  English  foot  62.47.     ^^^  there  is  an  iueoiL* 
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Specffio  distency  among  them  which  makes  the  comparison  im* 
Gravity,  possible.  Some  changes  were  made  in  1688,  by  royal 
^  ^  "'  authority,  in  the  national  standards,  both  of  weight  and 
length  'f  and  the  academicians  are  exceedingly  puzzled 
to  this  day  in  reconciling  the  differences,  and  cannot 
even  ascertain  with  perfect  assurance  the  lineal  mea> 
Bures  which  were  employed  in  their  most  boasted  geode* 
tical  operations. 

Such  variations  in  the  measurements  made  by  per- 
sons of  reputation  for  judgment  and  accuracy  engaged 
the  writer  of  this  article  some  years  ago  to  attempt 
another.  A  vessel  was  made  of  a  cylindrical  form,  as 
being  more  easily  executed  with  accuracy,  whose  height 
and  diameter  were  6  inches,  taken  from  a  mo&t  accu* 
rate  copy  of  the  Exchequer  standard.  It  was  weighed  * 
in  distilled  water  of  the  temperature  ^^^  several  times 
without  varying  2  grains,  and  it  lost  42895  grains. 
This  tfives  ibr  the  cubic  foot  998.74  ounces,  deficient 
from  Mr  Everard^s  an  ounce  and  a  quarter;  a  differ- 
ence which  may  be  expected,  since  Mr  Everard  used 
the  New  River  water  without  distillation. 

We  hope  that  these  observations  will  not  be  thought 
superfluous  in  a  matter  of  such  continual  reference,  in 
the  most  interesting  questions  both  to  the  philosopher 
and  the  man  of  business  j  and  that  the  determination 

|ich  we  have  given  will  be  considered  as  sufficiently 
ienticated. 
It  us,  therefore,  for  the  future  take  water  for  th« 
standard,  and  suppose  that,  when  of  the  ordinary  tem- 
perature of  summer,  and  in  its  state  of  greatest  natural 
purity,  viz.  in  clean  rain  or  snow,  an  English  cubic 
foot  of  it  weighs  a  thousand  avoirdupois  ounces  of 
437.5  trpy  grains  each.  Divide  the  weight  of  any 
body  by  the  weight  of  an  equal  bulk  of  water,  the  quo- 
tient is  the  specific  gravity  of  that  body ;  and  if  the 
three  first  figures  of  the  decimal  be  accounted  integers, 
the  quotient  is  the  number  of  avoirdupois  ounces  in  a 
cubic  foot  of  the  body.  Thus  the  specific  gravity  of  the 
very  finest  gold  which  the  refiner  can  produce  is  19*365, 
and  a  cubic  foot  of  it  weighs  .19365  ounces. 

But  an  important  remark  must  be  made'  here.  All 
bodies  of  homogeneous  or  unorganised  texture  expand 
by  heat,  and  contract  by  cooling.  The  expansion  and 
contraction  by  the  same  change  of  temperature  is  very 
different  in  different  bodies.  Thus  water,  when  heated 
from  60?  to  100®,  increases  Its  volume  nearly  t^t  of 
its  bnlk,  and  mercury  only  7^,  and  many  substances 
much  less.  Hence  it  follows,  that  an  experiment  de- 
termines the  specific  cravity  only  in  that  very  tempera- 
ture in  which  the  bodies  are  examined.  It  will  there- 
-fore  be  proper  always  to  note  this  temperature  '^  and  it 
•^vill  be  convenient  to  adopt  some  very  useful  tempera- 
ture for  such  trials  in  general :  perhaps  about  60°  of 
Fahrenheit's  thermometer  is  as  convenient  as  any.  It 
may  always  be  procured  in  these  climates  vfithout  in- 
convenience. A  temperature  near  to  freezing  would 
have  some  advantages,  because  water  changes  its  bulk 
very  little  between  the  temperature  32^  and  45°.  But 
this  temperature  cannot  always  be  obtained.  It  will 
much  conduce  to  the  facility  of  the  comparison  to  know 
the  variation  which  heat  produces  on  pure  water.  The 
following  table,  taken  from  the  observations  of  Dr 
Blagden  and  Mr  Gilpin  (Phil.  Trans.  1792)  will  an- 
swer this  purpose. 
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45 

55 
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75 
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95 
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I 00000 
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100242 
100320 

100404 
I 0050 I 
100602 

1.00090 

f. 00094 

1.00086 

1.00068 

1.00038 

1. 00000 

0.99950 

0.99894 

0.99830 

0.99759 

0.99681 

0.99598 

0.99502 

099402 

Those  gentlemen  observed  the  expansion  of  water  (o  be 
very  anomalous  between  32^  and  45°.  This  is  distinctly 
seen  during  the  gradual  cooling  of  water  to  the  point  of 
freezing.  It  contracts  for  a  while,  and  then  suddenly 
expands.  But  we  seldom  have  occasion  to  noeasore 
speciKc  gravities  in  such  tem|)erature. 

The  reader  is  now  sufiiciently  acquainted  with  (be 
principles  of  this  hydrostatical  method  of  determining 
the  specific  gravity  of  bodies,  and  can  judge  of  the  pro- 
priety of  the  forms  which  may  be  proposed  for  the  ex* 
periment. 

The  specific  gravity  of  a  fluid  may  be  determined 
either  by  filling  with  it  a  vessel  with  a  narrow  neck,  or 
by  weighing  a  solid  body  that  is  immersed  in  it.  It  is 
hard  to  say  wbicMs  tlie  best  way.  The  last  is  not  sub- 
ject  to  any  error  in  filling,  because  we  may  suspend  the 
solid  by  a  fine  wire,  which  will  not  displace  any  sensible 
quantity  of  the  fluid  ;  and  if  the  solid  is  but  a  little 
heavier  than  the  fluid,  the  balance  being  loaded  only 
with  the  excess,  will  be  very  sensible  to  the  smallest 
want  of  equilibrium.  But  this  advantage  is  perhaps  com- 
pensated by  an  obstruction  to  the  motion  of  the  solid 
up  or  down  in  the  fluid,  arising  from  viscidity.  When 
the  weight  in  the  opposite  scale  is  yet  too  sroaU,  we 
slowly  add  more,  and  at  last  grain  by  grain,  which  gru- 
dually  brings  the  beam  to  the  level.  When  it  is  exactly 
level,  the  weight  in  the  scale  is  somewhat  too  great  ^  for 
it  not  only  balances  the  preponderance  of  the  solid,  bot 
also  the  viscidity  of  the  fluid.  But  we  may  get  rid  of 
this  error.  Add  a  small  quantity  more  ^  this  will  brine; 
the  beam  over  to  the  other  side.  Now  put  as  much 
into  the  scale  on  the  same  side  with  the  solid  ;  this  nili 
not  restore  the  beam  to  its  level.  We  must  add  moi-e 
till  this  be  accomplished  ;  and  this  addition  is  the  mea- 
sure of  the  viscidity  of  the  fluid,  and  must  be  suhtracted 
from  the  weight  that  was  in  the  other  scale  when  the 
beam  came  Ju'st  to  a  level.  This  eflfect  of  viscidity  is 
not  insensible,  with  nice  apparatus,  even  in  the  purest 
water,  and  in  many  fluids  it  is  very  considerable— and, 
what  is  Worse,  it  is  very  changeable.  It  is  greatly  di* 
niinished  by  beat )  and  this  is  an  additional  reason  for 
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;pecifte  making;  those  trials  in  pretty,  warm  temperatoncs.  But 
•rayity;  for  fluids  of  which  tbe  viscidity  is  considerable,  this 
method  is  by  no  means  proper  \  and  we  mu&t  take  the 
other,  and  weigh  them  in  a  vessel  with  a  narrow  neck. 
Mercury  must  also  be  treated  in  tbis  way,  because  we 
have  no  solid  that  will  sink  in  it  hut  gold  itnd  plutinii. 

It  is  not  so  easy  as  one  would  imagine  to  fill  a  vessel 
precisely  to  the  same  degree  upon  every  trial.  But  if 
we  do  not  operate  on  too  small  quantities,  the  nnavoid- 
uble  error  may  be  made  altogether  insignificant,  by  ha- 
ving tbe  neck  of  the  vessel  very  small*  If  the  vessel  bold 
a  pound  of  water,  and  the  neck  do  not  exceed  a  quarter 
'  of  an  inch  (and  it  will  not  greatly  retard  the  operation 
to  have  it  half  this  size),  the  examinator  must  be  very 
careless  indeed  to  err  one  part  in  twcr  thousand  ^  and 
this  is  perhaps  as  near  as  we  can  come  with  a  balance. 
We  must  always  recollect  that  the  capacity  of  the  vessel 
changes  by  heat,  and  we  must  know  this  variation,  and 
take  it  into  the  account.  But  it  is  affectation  to  regard 
(as  Air  liomberg  would  make  us  believe  that  he  did) 
the  distension  of  (he  vessel  by  the  pressure  of  the  fluid. 
His  experiments  of  this  kind  have  by  no  means  the  cqn- 
sistency  with  each  other  that  should  convince  us  that  he 
did  not  commit  much  greater  errors  than  what  arose 
from  distension. 

In  examining  either  solids  or  fluids,  we  must  be 
careful  to  free  their  surface,  or  that  of  the  vessel  in  which 
the  fluid  is  to  be  weighed,  from  air,  which  frequently 
adheres  to  it  io  a  peculiar  manner,  and,  by  forming  a 
bubble,  increased  the  apparent  bulk  of  the  solid,  or  di- 
minishes the  capacity  of  tbe  vessel.  The  greatest  part 
of  what  appears  on  those  occasions  seems  to  have  ex- 
isted in  the  fluid  in  a  state  of  chemical  union,  and  to 
be  set  at  liberty  by  the  superior  attraction  of  the  fluid 
for  the  contiguous  solid  body.  These  air  bubbles  must 
be  carefully  brushed  off  by  hand.  All  greasy  matters 
must  be  cleared  off  for  tbe  same  reason  :  they  prevent 
the  fluid  from  coming  into  contact. 

We  must  be  no  less  careful  that  no  water  is  imbibed 
by  the  solid,  which  would  increase  its  weight  without 
increasing  its  bulk.  In  some  cases,  however,  a  veiy 
long  maceration  and  imbibition  is  necessary.  Thus,  in 
examining^  tbe  specific  gravity  of  the  fibrous  part  of  ve- 
getables, we  should  err  exceedingly  if  we  imagined  it  as 
small  as  appears  at  first.  We  believe  that  in  most  plants 
it  is  at  least  as  great  as  water,  for  after  long  maceration 
they  sink  in  it. 

It  is  almost  needless  to  say  that  the  nicest  and  most 
sensible  balances  are  necessary  for  tbis  examination.  Ba- 
lances are  even  constructed  on  purpose,  and  fitted  with 
several  pieces  of  apparatus,  which  make  the  examina- 
tion easy  and  neat.  We  have  described  (see  Balance) 
Air  Gravesande^s  as  one  of  the  most  convenient  of  any. 
His  contrivance  for  observing  the  fractions  of  a  grain  is 
extremely  ingenious  and  expeditious,  especially  for  de- 
tecting the  effect  of  viscidity. 

The  hydrometer,  or  areometer,  is  another  instrument 
for  ascertaining  the  specific  gravity  of  fluids.  This  very 
pretty  instrument  is  the  invention  of  a  lady,  as  eminent 
for  intellectual  accomplishments  as  she  was  admired  for 
her  beauty.  Hypatia,  the  learned  daughter  of  the  cele- 
brated mathematician  Theon  of  Alexandria,  became  so 
eminent  for  her  mathematical  knowledge,  that  she  was 
made  public  professor  of  the  science  in  the  first  school 
in  the  world.     She  wrote  »  commentary  on  the  works 


of  Apollonius  and  of  Diophantus,  and  composed  As-  Specific 
troiiomical  Tables ;  all  of  which  are  lost.  These  rare  GniTity. 
accomplishments,  however,  could  not  save  her  from  the  ' 
fury  of  the  fanatics  of  Alexandria,  who  cut  her  in  pieces 
for  having  taken  an  offensive  part  in  a  dispute  between 
the  governor  and  patriarch.-— We  have  described  some 
of  the  most  approved  of  these  instruments  in  the  article 
Hydrometer,  and  shall  in  this  pUce  make  a  few  ob- 
servations  on  the  principles  of  their  construction,  not  as 
they  are  usually  made,  accommodated  to  the  examina- 
tion of  particular  liquors,  but  as  indicators  of  pure  spe- 
cific gravity.  And  we  must  premise,  that  this  would,, 
for  many  reasons,  be  the  best  way  of  constructing  them. 
The  very  ingenious  contrivances  for  accommodating 
them  to  particular  purposes  are  Unavoidably  attended 
with  many  sources  of  error,  both  in  their  adjustment  by 
the  maker  and  in  their  use  ^  and  all  that  is  gained  by  a 
very  expensive  instrument  is  the  saving  the  trouble  of 
inspecting  a  table.  A  simple  scale  of  specific  gravity 
would  expose  to  no  error  in  construction,  because  all 
the  weights  but  one,  or  all  the  points  of  the  scale  hut 
one,  are  to  be  obtained  by  calculation,  which  is  incom- 
parably more  exact  than  any  manual  operation,  and 
the  table  can  always  be  more  exact  than  any  complex 
observation.  But  a  still  greater  advantage  is,  that  the 
instruments  would  by  this  meaqs  be  fitted  for  examin- 
ing  all  liquors  whatever,  whereas  at  present  they  are  al- 
most useless  for  any  but  the  one  for  which  tbey  are  con- 
structed. 

Hydrometers  are  of  two  kinds.  The  most  simple 
and  the  most  delicate  are  just  a  substitute  for  the  hydro- 
statical  balance.  They  consist  of  a  ball  (or  rather  an 
egg  or  pear-shaped  vessel,  which  moves  more  easily  p. 
through  the  fluid)  A  (fig.  i.)  having  a  foot  projecting  cccgccu. 
down  from  it,  terminated  by  another  ball  B,  and  a  slen-  fig.  i. 
der  stalk  or  wire  above,  carrying  a  little  dish  C.  The 
whole  is  made  so  light  as  to  float  in  the  lightest  fluid  we 
are  acquainted  with  ^  such  as  vitriolic  or  muriatic  ether, 
whose  specific  gravity  is  only  0.73.  This  number  should 
be  marked  on  the  dish,  indicating  that  this  is  the  specific 
gravity  of  ^he  fluid  in  which  the  instrument  floats,  sink- 
ing to  the  point  D  of  the  stem.  The  ball  B  is  made 
heavy,  and  the  foot  is  of  some  length,  that  the  instru- 
ment may  have  stability,  and  swim  erect,  even  if  consi- 
derably loaded  above  ^  and,  for  the  same  reason,  it  must 
be  made  very  round,  otherwise  it  will  lean  to  a  side. 
When  put  into  a  heavier  liquor,  its  buoyancy  will  cause 
it  to  float  with  a  part  of  the  ball  above  the  surface. 
Weights  are  now  put  into  the  scale  C,  till  the  instru- 
ment sink  to  D.  The  weight  put  into  the  scale,  added 
to  the  weight  of  the  instrument,  is  the  weight  of  the 
displaced  fluid.  This,  compared  with  the  weight  of  the 
whole  when  the  instrument  is  swimming  in  pure  water, 
gives  the  specific  gravity  of  the  fluid.  All  trouble  of 
calculation  may  be  avoided  by  marking  the  weights 
with  such-  numbers  as  shall  indicate  the  specific  gravity 
at  once.  Thus  having  loaded  the  instrument  so  as  to 
sink  it  to  D  in  pure  water,  call  the  whole  weight  1000  ; 
then  weigh  the  instrument  itself,  and  say,  '*  as  the  weight 
when  swimming  in  water  is  to  its  present  weight,  so  is 
1000  to  a  4th  proportional.^^  This  is  the  specific  gra- 
vity of  tbe  liquor  which  would  float  the  unloaded  in- 
strument. Suppose  this  to  be  730.  The  hydrome- 
ter would  just  float  in  muriatic  ether,  and  this  should 
be  marked  on  the  side.     Now  make  a  set  of  small 
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Specific  tveightSy  an  jl  mark  tbem,  not  by  their  weights  in  grains, 
GraWtj.  but  in  sncb  units  that  270  of  them  shdl  be  eqnal  to  tbo 
weight  which  fits  the  instrument  for  pure  water. 

Suppose  that,  in  order  to  float  this  instrnment  in  a 
certain  brandy,  there  are  required  186  in  these  small 
weights.  This  added  to  730  gives  916  for  the  specific 
gravity,  and  shows  it  to  be  precisely  excise  proof  spi* 
rit*  Nine  weights,  viz.  256,  128,  64,  32,  16,  8,  4, 
2,  I,  will  suffice  for  all  liquors  from  ether  to  the 
strongest  worts.  And  that  the  trouble  in  changing 
the  weights  may  be  greatly  lessened,  let  a  few  circles 
<7,  6,  c,  </,  ^,  be  marked  on  the  top  of  the  ball.  When 
we  see  it  float  unbaded  at  the  circle  C  for  instance,  we 
know  it  will  require  at  least  128  to  sink  it  to  D  on  the 
stem. 

If  the  weights  to  be  added  above  are  considerable, 
it  raises  the  centre  of  gravity  so  much,  that  a  small  want 
of  equilibrium,  by  laying  the  weights  on  one  side,  will 
produce  a  great  inclination  of  the  instrument,  which  is 
unsightly.  In&tead  therefore  of  making  them  loose 
weights,  it  is  proper  to  make  them  round  plates,  with  a 
small  bole  in  the  middle,  to  go  on  a  pin  in  the  middle 
of  the  scale.  This  will  keep  the  instrument  always  up- 
right. But  unless  the  hydrometer  is  of  a  considerable 
size,  it  can  hardly  be  made  so  as  to  extend  from  the 
lightest  to  the  heaviest  fluid  which  we  may  have  occa- 
sion to  examine,  even  though  we  except  mercury.  Some 
of  the  mineral  acids  are  considerably  more  than  twice 
the  weight  of  ether.  When  there  is  such  a  load  at  top, 
the  hydrometer  is  very  apt  to  overset,  and  inclines  with 
the  smallest  want  of  equilibrium.  Great  size  is  incon- 
▼enient  even  to  the  philosopher,  because  it  is  not  always 
in  his  power  to  operate  on  a  quantity  of  fluid  sufficient 
to  float  the  instrument.  Therefore  two,  or  perhaps 
three,  are  necessary  for  general  examination.  One  may 
reach  from  ether  to  watery  another  may  serve  for  all  li- 
quors of  a  specific  gravity  between  one  and  one  and  a 
half  ^  and  the  third,  for  the  mineral  acids,  may  reach 
fron^  this  to  two.  If  each  of  these  be  about  two  solid 
inches  in  capacity,  we  may  easily  and  expeditiously  de- 
termine the  specific  gravity  within  one  ten  thousandth 
part  of  the  truth :  and  this  is  precision  enough  for  most 
purposes  of  science  or  business. 

The  chief  questions  are,  i.  To  ascertain  the  specific 
gravity  of  an  unknown  fluid.  This  needs  no  farther 
explanation*  2.  To  ascertain  the  proportion  of  two 
fluids  which  are  known  to  be  in  a  mixture.  This  is 
done  by  discovering  the  specific  gravity  of  the  mixture 
by  means  of  the  hydrometer,  and  then  deducing  the 
proportion  from  a  comparison  of  this  with  the  specific 
gravities  of  the  ingredients. 

In  this  mode  of  examination  the  bulk  is  always  the 
same  ^  for  the  hydrometer  is  immersed  in  the  different 
fluids  to  the  same  depth.  Now  if  an  inch,  for  example, 
of  this  bulk  is  made  up  of  the  heaviest  fluid,  there  is  an 
inch  wanting  of  the  lightest  ^  and  the  change  made  in 
the  weight  of  the  mixture  is  th'e  difference  between  the 
weight  of  an  inch  of  the  heaviest,  and  of  an  inch  of  the 
lightest  ingredients.  The  number  of  inches  therefore 
of  the  heaviest  fluid  is  proportional  to  the  addition  made 
to  the  weight  of  the  mixture.  Therefore  let  B  and  b 
be  the  bulks  of  the  heaviest  and  lightest  fluids  in  the 
bulk  fi  of  the  mixture^  and  let  D,  (/,  and  i  be  the  den- 
sities, or  the  weights,  or  the  specific  gravities  (for  they 
are  in  one  ratio)  of  the  heavy  fluid,  the  light  fluid,  and 


the  mixture  (their  bulk  being  that  of  tbe  bydrometcr).  ip^^ 
We  have  /l=B-f-&.  The  addition  which  would  have 
been  made  to  the  balk  /I,  if  the  lightest  fluid  were 
changed  entirely  for  the  heaviest,  would  be  D— </>  and 
the  change  which  is  really  made  is  i^^'d*  Therefore 
/I :  ^=: !>---</ : }— </.  For  similar  reasons  we  should  have 
/I:  BsD— -f/:  D— }^  or,  in  words,  **  the  difference  be- 
tween the  specific  gravities  of  the  two  fluids^  is  to  the 
difference  between  the  specific  gravities  of  the  macture 
and  of  the  lightest  fluids  as  the  bulk  of  the  vuhole  to  the 
bulk  of  the  heaviest  amtained  in  the  mixture;**  and  '*  the 
difference  fifths  specific  gravities  fif  the  two  fiuids^  is 
to  the  difference  if  the  specific  gravities  of  the  misture 
and  of  the  heaviest  fluids^  as  the  bulk  of  the  %Dholc  to 
that  of  the  lightest  eontaittedin  the  mixture.**  This  is  tbe 
form  m  which  the  ordinary  business  of  life  requires  tbe 
answer  to  be  expressed,  because  we  generally  reckon 
the  quantity  of  liquors  by  bulk,  in  gallons,  pints,  quarts. 
But  it  would  have  been  equally  easy  to  have  obtained 
tbe  answer  in  pounds  and  ounces  ;  or  it  may  be  had 
from  their  bulk,  since  we  know  their  specific  gravities. 

The  hydrometer  more  commonly  used  is  the  ancient 
one  of  Hypatia,  consisting  of  a  ball  A  (fig.  2.)  made 
steady  by  an  addition  B,  below  it  like  the  former,  but 
having  a  long  stem  CF  above.  It  is  so  loaded  that  it 
sinks  to  the  top  F  of  the  stem  in  the  lightest  of  all  th« 
fluids  which  we  propose  to  measure  with  it,  and  to  sink 
only  to  C  in  the  heaviest.  In  a  fluid  of  intermediate 
specific  gravity  it  will  sink  to  some  point  between  C 
and  F. 

In  this  form  of  the  hydrometer  the  weight  is  always 
the  same,  and  the  immediate  information  given  by  the 
instrument  is  that  of  different  bulks  with  equal  weight. 
Because  the  instrument  sinks  till  the  bulk  of  the  dis- 
placed fluid  equals  it  in  weight,  and  the  additions  to  the 
displaced  fluid  are  all  made  by  the  stem,  it  is  evident 
that  equal  bulks  of  the  stem  indicate  eqnal  additions  of 
volume.  Thus  the  stem  becomes  a  scale  of  bulks  to 
the  same  weight. 

The  only  I'orm  in  which  the  stem  can  be  made  with 
sufficient  accuracy  is  cylindrical  or  prismatical.    Such  a 
stem  may  be  made  in  the  most  accurate  manner  by  wire- 
drawing, that  is,  passing  it  through  a  hole  made  in  a  hard- 
ened steel  plate.     If  such  a  stem  be  divided  into  equal 
parts,  it  becomes  a  scale  of  bulks  in  arithmetical  progres- 
sion.  This  is  the  easiest  and  most  natural  division  of  the 
scaler  but  it  will  not  indicate  densities,  specific  gravities, 
or  weights  of  the  same  bulk  in  arithmetical  progression. 
The  specific  gravity  is  as  tbe  weight  divided  by  the  bulk. 
Now  as  series  of  divisors  (the  bulks),  in  arithmetical  pro- 
gression, applied  to  the  same  dividend  (the  bulk  aod 
weight  of  the  hydrometer  as  it  floats  in  water),  will  not 
give  a  series  of  quotients  (the  specific  gravities)  in  arith- 
metical progression:  they  will  be  in  what  is  called Aarm9- 
nic  progression^  their  differences  continually  diminish- 
ing.   This  will  appear  even  when  physically  considered. 
When  the  hydrometer  sinks  a  tenth  of  an  inch  near  the 
top  of  the  stem,  it  displaces  one  tenth  of  an  inch  of  s 
light  fluid,  compared  with  that  displaced  by  it  when  it 
is  floating  with  all  the  stem  above  the  surface.    In  ordtf 
therefore  that  the  divisions  of  the  stem  may  indicate 
eqnal  changes  of  specific  gravity,  they  most  be  in  a  series 
of  harmonic  progressionals  increasing.     The  point  at 
which  the  instrument  floats  in  pure  water  should  be  mar- 
ked 1000,  and  those  above  it  999,  998, 997,  Stc.^  and 
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tbo8«  below  the  water  mark  must  be  numbered  looi, 
Q^^jty^  xoo2y  1003,  t&c.  Such  a  scale  will  be  a  very  apposite 
picture  of  the  densities  of  fluids,  for  the  density  or  vici- 
nity of  the  divisions  will  be  precisely  similar  to  the  den- 
sity of  the  fluids.  Each  interval  is  a  bulk  of  fluid  of 
the  same  weighL  If  the  whole  instrument  were  drawn 
out  into  wire  of  the  size  of  the  stem,  the  length  from  the 
water  mark  would  be  looo. 

Such  are  the  rules  by  which  the  scale  must  be  divi- 
ded. But  there  must  be  some  points  of  it  determined 
by  experiment,  and  it  will  be  proper  to  take  them  as  re- 
mote from  each  other  as  possible.  For  this  purpose  let 
the  instrument  be  accurately  marked  at  the  point  where 
it  stands,  in  two  fluids,  differing  as  much  in  speciGc  gra* 
vity  as  the  instrument  will  admit.  Let  it  aNo  be  mar* 
ked  where  it  stands  in  water.  Then  determine  with  the 
utmost  precision  the  specific  gravities  of  these  fluids,  and 
put  their  values  at  the  corresponding  points  of  the  scale* 
Then  the  intermediate  points  of  the  scale  must  be  com- 
puted for  the  different  intervening  specific  gravities,  or 
it  must  be  divided  from  a  pattern  scale  of  harmonic  pro- 
gressionals  in  a  way  well  known  to  the  mathematical  in- 
strument-makers. If  the  specific  gravities  have  been  ac- 
curately determined,  the  value  1000  will,  be  found  to 
fall  precisely  in  the  water  mark.  If  we  attempt  the  di- 
vision entirely  by  experiment,  by  making  a  number  of 
fluids  of  different  specific  gravities,  and  marking  the  stem 
as  it  stands  in  them,  we  shall  find  the  divisions  turn  out 
very  anomalous.  This  is  however  the  way  usually  prac- 
tised 'y  and  there  are  few  hydrometers,  evpn  from  the 
best  maker,  that  hold  true  to  a  single  division  or  two. 
Yet  the  method  by  computation  is  not  more  troublesome; 
and  one  scale  of  harmonic  progrefisicnals  will  serve  to 
divide  every  stem  that  offers.  We  may  make  use  of  a 
scale  of  equal  parts  for  the  stem,  with  the  assistance  of 
two  little  tables.  One  of  these  contains  the  specific  gra- 
vities in  harmonic  progression,  corresponding  to  the 
arithmetical  scale  of  bulks  on  the  stem  of  the  hydrome- 
ter ;  the  other  contains  the  divisions  and  fractions  of  a 
division  of  the  scale  of  bulks,  which  rorrespond  to  an 
arithmetical  scale  of  specific  gravities.  We  believe  this 
to  be  the  best  method  of  all.  The  scale  of  equal  parts 
on  the  stem  is  so  eas^ily  made,  and  the  little  table  is  so 
easily  inspected,  that  it  has  every  advantage  of  accuracy 
and  dispatch,  and  il  gives^  by  the  way,  an  amusing  view 
of  the  relation  of  the  bulks  and  densities. 

We  have  hitherto  supposed  a  scale  extending  from  the 
lightest  to  the  heaviest  fluid.  But  unless  it  be  of  a  very 
inconvenient  length,  the  divisions  must  be  very  minute. 
Moreover,  when  the  bulk  of  the  stem  bears  a  great  pro- 
portion to  that  of  the  body,  the  instrument  does  not  swim 
steady  \  it  is  therefore  proper  to  limit  the  range  of  the 
instrument  in  the  same  manner  as  those  of  the  first  kind. 
A  range  from  the  density  of  ftther  to  that  of  water  may 
.  be  very  well  executed  in  an  instrument  of  very  moderate 
size,  and  two  others  will  do  for  all  the  heavier  liquors  ; 
or  an  equal  range  in  any  other  densities  as  may  suit  the 
.usual  occupations  of  the  experimenter. 

To  avoid  the  inconveniences  of  a  hydrometer  with 
a  very  lon/x  and  slender  stem,  or  the  necessity  of  having 
a  series  of  them,  a  third  sort  has  been  contrived,  in 
which  the  principles  of  both  are  combined.  Suppose 
a  hydrometer  with  a  stem,  whose  bulk  is  tV>  ^f  ^^^^ 
of  the  ball,  and  that  it  sinks  in  ether  to  the  top  of  the 
stem  J  it  is  evident  that  in  a  fluid  which  is  y^th  heavier. 
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the  whole  stem  will  emerge ;  for  the  bulk  of  the  displaced  spt'eifo 
fluid  is  now  tV^^  ^^  ^^^  whole  less,  and  tlie  weight  is  the  Gravity, 
same  as  before,  and  therefore  the  specific  gravity  is  T^th 
greater. 

Thus  we  have  obtained  a  hydrometer  which  will  indi- 
cate, by  means  of  divisions  marked  on  the  stem,  all  spe- 
cific gravities  from  0.73  to  0.803  ;  for  0.803  is  V^^tb 
greater  than  0.73.  These  divisions  roust  be  made  iii 
harmonic  progression,  as  'before  directed  for  an  entire 
scale,  placing  0.73  at  the  top  of  the  stem  and  0.803  at 
the  bottom. 

When  it  floats  at  the  lowest  division,  a  weight  may 
be  put  to  the  top  of  the  stem,  which  will  again  .sink  it 
to  the  top.  This  weight  must  evidently  be  0.C73,  or 
t^th  of  the  weight  of  the  fluid  displaced  by  the  unload- 
ed instrument.  The  hydrometer,  thus  loaded,  indicates 
the  same  specific  gravity,  by  the  top  of  the  stem,  that 
the  unloaded  instrument  indicates  by  the  lowest  divi* 
Therefore,  when  loaded,  it  will  indicate  another 


sion. 


series  of  specific  gravities,  from  0.803  to  0.8835 
(so.8o3 -{-0.0803),  and  will  float  in  a  liquor  of  tli« 
specific  gravity  0.8833  with  the  whole  stem  above  the 
surface. 

In  like  manner,  if  we  take  off  this  weight,  and 
put  on  iso.p8o.3,  it  will  sink  the  hydrometer  to  the 
top  of  the  Ktem  ;  and  with  this  new  weight  it  wilt 
indicate  another  series  of  specific  gravities  from  0.8833 
to  0.97163  (=0.8833 -{-0.08833).  And,  in  the  same 
manner,  a  third  weight  =08833  ^^'^  again  sink  it  to 
the  top  of  the  stem,  and  fit  it  for  another  seriea  of  spe- 
cific gravities  up  to  1.068793.  ^^^  ^l'"^'  ^'^^  three 
weights,  we  have  procured  a  hydrometer  fitted  for  all 
liquors  from  ether  to  a  wort  for  a  malt  liquor  of  two  bar- 
rels per  quarter.  Another  weight,  in  the  same  progres- 
sion, will  extend  the  instrument  to  the  strongest  wort 
that  is  brewed. 

This  is  a  very  commodious  form  of  the  instrument, 
and  is  now  in  very  general  use  for  examining  spirituous 
liquors,  worts,  ales,  brines,  and  many  such  articles  of 
commerce.  But  the  divisions  of  the  scale  are  general- 
ly adapted  to  the  questions  which  naturally  occur  in  the 
business.  Thus,  in  the  commerce  of  strong  liquors,  it 
is  usual  to  estimate  the  article  by  the  quantity  of  spirit 
of  a  certain  strength  which  the  liquor  contains. — Thia 
we  have  been  accustomed  to  call  proof  spirit,  and  it  is 
such  that  a  wine  gallon  weighs  7  pounds  1 2  ounces  ^ 
and  it  is  by  this  strength  that  the  excise  duties  are  le- 
vied. Therefore  the  divisions  on  the  scale,  and  the 
weights  which  connect  the  successive  repetitious  of  the 
scale,  are  made  to  express  at  once  the  number  of  gal- 
lons or  parts  of  a  gallon  of  proof  spirits  contained  in  a 
gallon  of  the  liquor.  Such  instruments  save  all  trouble 
of  calculation  to  the  exciseman  or  dealer  j  but  they  li- 
mit the  use  of  a  very  delicate  and  expeuKive  instrument 
to  a  very  narrow  employment.  It  would  be  much  bet- 
ter to  adhere  to  the  expression  either  of  specific  gravity 
or  of  bulk  ',  and  then  a  very  small  table,  which  could  be 
comprised  in  the  smallest  case  for  the  instrument,  might 
render  it  applicable  to  every  kind  of  fluid. 

The  reader  cannot  but  have  observed  that  the  sue?' 
cessive  weights,  by  which  the  short  scale  of  the  instru- 
ment is  extended  to  a  great  range  of  specific  gravities, 
do  not  increase  by  equal  quantities.  Each  difleretice  is 
the  weight  of  the  liquor  displaced  by  the  graduated 
stem  of  the  instrument  when  it  is  sunk  to  the  top  of 
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Speeile  the  scaYe.  it  is  »  deCerfninecI  aKqaot  part  of  tbe  whole 
Gravity,  weight  of  tbe  instrument  so  loadea,  (in  oar  example  it 
^  »  "  '  '  is  always  xVth  of  it).  It  increases  therefore  in  the  same 
proportion  with  tbe  preceding  weight  of  the  loaded 
instrument.  In  short,  both  the  successive  additions,  and» 
the  whole  weights  of  the  loaded:  instrument,  arc  quan- 
tities in  geometrical  progressions  ^  and  in  like  manner, 
the  divisions  on  the  scale,  if  they  correspond  to  eqnal 
differences  of  specific  gravity,  must  also  be  ttneqnal.-** 
This  is  not  sufficiently  attended  to  by  the  o^akeis;  and  ^ 
they  commit  an  error  here,  which  is  very  consfderabhs 
when  the  whole  range  of  the  instrument  is  great.  For 
the  value  of  one  division  of  the  scale,  when  the  lai^est 
weight  i3  on,  is  as  much  greater  than  its  value  when 
the  instrument  is  not  loaded  at  all,  as  tbe  full  badcd 
instrument  is  heavier  than  the  instrument  nnloaded.  No 
manner  whatever  of  dividing  the  scale  will  correspond 
to  equal  differences  of  specific  gravity  through  tha 
whole  range  with  different  weights  j  but  if  the  divi- 
sions are  made  to  indicate  equal  proporitons  of  gravity 
when  the  instrument  is  used  without  a  weight,  tbey 
will  indicate  equal  proportions  throughout.  This  is 
evident  from  what  we  have  been  just  now  saying ;  for 
the  proportion  of  the  specific  gravities  corresponding  to 
any  two  immediately  succeeding  weights  is  always  the 
same. 

The  best  way,  therefore,  of  constructing  the  instru- 
ment, so  that  the  same  divisions  of  the  scale  may  be  ac- 
curate in  all  its  succesisive  repetitions  with  the  different 
weights,  is  to  make  these  divisions  in  geometrical  pro- 
gression. The  corresponding  specific  gravities  will  al- 
so be  in  geometric  proportion.  Tliese  being  all  inserted 
in  a  table,  we  obtain  them  with  no  more  trouble  than 
by  inspecting  the  scale  which  usually  accompanies  the 
hydrometer.  This  table  is  of  the  most  easy  construc- 
tion f  for  the  ratio  of  the  successive  bulks  and  specific 
gravities  being  all  equal,  the  differences  of  the  logarithms 
are  equal. 

This  will  be  illustrated  by  applying  it  to  the  exam- 
ple already  given  of  a  hydrometer  extending  from  0.73 
to  1.068793  with  three  weights.  This  gives  four  re- 
petitions of  the  scale  on  the  stem.  Suppose  this  scale 
divided  into  lo  parts,  we  have  40  s;;'>cific  gravities.*.. 
Let  these  be  indicated  by  the  numbei*s  o,  I,  2,  3,  &c. 
to  40.  The  mark  o  is  affixed  to  the  top  of  the  stem, 
and  the  divisions  downward  are  marked  i,  2,  3,  &c. 
the  lowest  being  10.  These  divisions  are  easily  deter- 
mined. The  stem,  which  we  may  suppose  5  inches 
long,  was  supposed  to  be  7'^^^  ^^  ^^^  capacity  of  the 
hall.  It  may  therefore  be  considered  as  the  extremity 
of  a  rod  of  x  i  times  its  length,  or  $$  inches,  and  we 
must  find  nine  mean  proportionals  between  50  and  ^$ 
inches.  Subtract  each  of  these  from  $^  inches,  and 
the  remainders  are  the  distances  of  the  points  of  divi- 
sion from  o,  tbe  top  of  the  scale.  The  smallest  weight 
is  marked  10,  the  next  20,  and  the  third  30.  If  tbe 
instrument  loaded  with  the  weight  20  sinks  in  some  K- 
quor  to  the  mark  7,  it  indicates  the  specific  gravity  27^ 
that  is,  the  27th  of  40  mean  proportionals  between 
0.73  and  1.068793,  or  0.944242.  To  obtain  all  these 
intermediate  specific  gravities,  we  have  only  to  subtract 
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9.86332299  the  logarithm  of  0.75  from  ihaf  of 
1.068793,  viz.  9.0288937,  and  take  <xoa4i595,  the 
40th  part  of  the  difference.  Multiply  du9  by^  x,  2,  3, 
&c.  and  add  tbe  logarithm  of  0.73  to  eacft  of  the  pro- 
ducts. Tbe  Bums  are  the  logartthnn  of  the  speeific  gm- 
vxties  required.  These  will  be  feund  %»  proceed  m 
equably,  that  they  may  be  interpolated  fen  times  by  a 
simple  table  of  proportional  parts,  wkhoat  the  smallest 
sensible  error.  Therefore  the  stem  may  be  divided  in- 
to a  hundred  parts  very  sensible  to  the  eye  (eaefa  being 
nearly  the  20th  of  an  inch),  and  406  degrees  of  speci&e 
gravity  obtained  within  the  range,  which  is  as  near  ss 
we  can  examine  this  matter  by  any  hydrometer.  Thas 
the  specific  gravities  eorresponding  to  N^  26,  27,  2^ 
29,  are  as  follow : 

isi  i>is:     2d  ux. 

26    0.93529. 

27  0.94424 

28  0.95328 

29    0.96241 

Nay,  the  trouble  of  inspecting  a  table  may  be  avoi^ 
ed,  by  forming  on  a  scale  the  logarithms  of  the  num- 
bers between  7300  and  1068.793,  and  placing  along 
side  of  it  a  scale  of  the  same  length  divided  into  400 
equal  pans,  numbered  from  o  to  400.  Then,  looking 
for  the  mark  shown  by  the  hydrometer  on  this  scale  01 
eqnal  parts,  we  see  opposite  to  it  the  specific  gravity. 

\Te  have  been  thus  particular  in  the  illustration  of 
this  mode  of  construction,  because  it  is  really  a  beauti- 
ful and  commodious  instrument,  which  may  be  of  great 
use  both  to  the  naturalist  and  to  the  man  of  business.^ 
A  table  may  be  comprised  in  20  octavo  pages,  which 
will  contain  the  specific  gravities  of  every  fluid  which 
can  interest  either,  and  answer  every  question  relative 
to  their  admixture  with  as  much  precision  as  the  ob- 
servations can  be  made.  We  therefore  recommend  it 
to  our  readeis,  and  we  recommend  the  very  example 
which  we  have  given  as  one  of  the  most  convenient. 
The  instrument  need  not  exceed  eight  inches  in  length, 
and  may  be  contained  in  a  pocket  case  of  two  inches 
broad  and  as  many  deep,  which  will  also  contain  ths 
scale,  a  thermometer,  and  even  the  table  for  applying  it 
to  all  fluids  which  have  been  examined. 

It  is  unfortunate  that  no  graduated  hydrometer  can 
be  made  so  easily  for  the  examination  of  the  corrosive 
mineral  acids  (a).  These  must  be  made  of  glass,  and 
we  cannot  depend  on  the  accurate  cylindric  form  of  soy 
glass  stem.  But  if  any  such  can  be  procured,  the  coo- 
stmction  is  the  same.  The  divided  scale  may  either  bs 
on  thin  paper  pasted  on  the  inside  ef  the  stem,  or  it  may 
be  printed  on  the  stem  itself  from  a  plate,  with  ink  mads 
of  a  metallic  calx,  which  will  attach  itself  to  the  glxsi 
with  a  very  moderate  heat.  We  would  recommend 
common  white  enamel,  or  arsenical  glass,  as  the  fittest 
material  for  the  whole  instrument  5  and  the  ink  used,  ia 
taking  tbe  impression  of  the  scale,  nray  be  the  same  that 
is  used  for  the  low-priced  printing  on  Delft  ware  poN 
tcry. — First  form  the  scale  on  the  stem.  Then,  having 
measured  the  solid  contents  of  the  graduated  part  as  ex- 
actly as  possible,  and  determined  on  the  general  shape 

of 
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df  tK«  ball  and  eoanterpoisre  below,  calctitate  its  stie,  so 
that  it  may  be  a  little  less  than  ten  times  that  of  tbe 
Mem.  The  glass-blower  can  copy  this  Ttry  neatly,  and 
join  it  to  the  stem.  Then  make  two  brines  or  odier  li- 
quors, whicb  shall  have  specific  gravities  in  tbe  ratio  of 
xo  to  II.  Load  (ihe  instrument  so  that  it  may  sink  to 
O  in  the  lightest.  When  put  into  the  heaviest,  it  frbould 
tise  to  10.  If  it  does  not  rise  so  high,  the  immersed  part 
b  too  small.  Let  tbe  glass-blower  enbu^ge  the  ball  of 
the  coonterpoise  a  littlfe.  Repeat  this  trial  till  it  be  ex- 
act. Nothing  now  remains  but  to  forpi  the  weights  : 
And  here  we  observe,  that  wben  tbe  instroment  is  to 
have  a  very  great  range,  as  for  examining  all  states  of 
the  vitriolic  acid,  it  has  a  tshance  of  being  veiy  tot- 
tering when  loaded  with  the  greatest  weight  on  the 
top  of  90  long  a  scale.  To  avoid  this,  Mr  Quin  and 
others  have  added  some  of  their  weights  below.-— 
But  this  will  not  suit  the  present  construction,  because 
it  will  alter  the  proportion  between  the  bulk«  of  tbe 
stem  and  immersed  part.  Therefore  let  these  weights 
consist  of  cylinders  ef  metal  small  enough  to  go  into 
tJie  stem,  and  let  them  be  soldered  to  the  end  of  long 
wires,  wbich  will  let  them  go  to  the  bottom,  and  leave 
a  small  book  or  ring  at  top.  These  can  lie  alongside 
of  the  instrument  in  its  case.  This  is  iadeed  tbe  best 
construction  Csr  every  hydrometer,  becaose  it  makes  it 
incomparably  more  steady.  The  instrument  is  poised 
by  small  sfhot  or  mercary.  But  it  will  be  mncb  better 
to  do  it  with  Newton's  Visible  metal  (three  parts  of  tin, 
five  parts  of  lead,  and  eight  parts  of  bismuth)  rn  coarse 
filings.  When  tbe  exact  quantity  has  been  put  in,  tbe 
iDStmment  may  be  set  in  a  vessel  of  oil,  and  this  kept 
00  the  fire  till  all  is  completely  mehed.  It  soon  freezes 
again,  and  remains  fast.  If  this  metal  is  not  to  be  had, 
iet  a  few  bits  of  sealing-wax  be  added  to  tbe  mercury 
or  shot,  to  make  up  the  counterpoise.  When  heated, 
it  will  float  a-top,  and  when  it  freezes  again  it  will 
keep  all  fast.  Thus  we  shall  make  a  very  complete  and 
^  cheap  instrument. 

There  is  yet  another  method  of  examintitg  the  spe- 
cific gravities  of  fluids,  first  proposed  by  Dr  Wilson, 
4ate  professor  of  astronomy  in  the  university  of  Glasgow. 
Tins  is  by  a  series  of  sniall  glass  bubbles,  differing  equal- 
ly, or  acooiding  to  some  rule,  from  each  other  in  speci- 
fic gravity,  and  each  marked  with  its  proper  number. 
When  these  are  thrown  into  a  fluid  wh»ch  is  to  be  exa- 
mined, all  those  wbich  are  heavier  than  the  fluid  will  fall 
to  the  bottom.  Then  boildi«ig  the  vessel  in  the  hand, 
«r  near  a  fire  er  candle,  the  fluid  expaods,  and  ^one  of 
the  floating  bubbles  begins  to  sink.  Its  specific  gravity, 
therefore,  was  either  equal  to,  or  a  little  less  than,  that 
of  the  fluid  ;  and  the.  degree  of  tbe  thermometer,  when 
it  began  to  "sink,  will  inform  us  b«w  much  it  was  defi- 
xnent,  if  we  know  the  law  of  expansion  of  the  liquor. 
Sets  of  these  bubbles  fitted  for  the  examination  of  spi- 
rituous Kqoers,  with  a  little  treatise  sbowing  the  manner 
of  using  tbem,  and  calculating  by  the  thennometer,  are 
made  by  Mr  Brown,  an  ingenious  artist  of  Glasgow, 
and  are  ollen  used  by  tbe  dealers  in  spirits,  being  found 
both  accurate  and  expeditious. 

Also,  though  a  bvbble  or  two  should  be  broken,  tbe 
strength  of  spirits  may  easily  be  had  by  means  of  tbe 
reasaiiHler,  unless  two  or  three  in  immediate  socoeMion 
be  wanting :  for  a  liquor  which  answers  to  N°  4.  wi^i 
«iak  N°  2.  by  bating  it  a  few  degprees,  and  tbcotfore 


N^  3.  may  be  spared.    This  is  ii  great  advantage  in  or- 
dinary business.    A  nice  hydroaseter  is  not  only  an  ex-    Gravity, 
pensive  instrument,  but  exoeedingly  delicate,  being  so  *       9      ' 
very  thin.     If  broken  or  even  bruised,  it  is  useless,  and 
can  hardly  be  repaired  except  by  tbe  very  maker. 

As  tbe  only  qaestion  here  is,  to  determsne  how  maiiy 
gallons  tff  excise  proof  eprrits  is  oontatned  in  a  quantity 
of  liqfMT,  tbe  artist  bas  constructed  this  series  of  bobbles 
in  the  simplest  manner  possible,  by  previously  making 
40  or  50  mixtures  of  spirits  «nd  wader,  and  tben  adjust- 
ing the  bubbles  to  these  mixtures.  In  eome  sets  the 
number  on  each  bubble  is  the  number  of  gallons  «f 
proof  spirits  contained  in  100  gallons  of  tbe  liquor.  In 
other  sets  the  number  on  each  bubble  expresses  tbe  gal- 
lons of  water  wbich  will  make  a  liquor  of  this  strength, 
if  added  to  14  gallons  of  alcohol.  Thus,  if  a  liquor  an- 
swers €0  N^  4,  then  4  gallons  of  water  added  to  14 
gallons  of  alcohol  will  make  a  liquor  of  this  strength. 
The  first  is  tbe  best  method^  fsr  we  should  be  mistaken 
in  supposing  that  18  gallons,  wbich  answer  to  N^  4, 
contains  exactly  14  gallons  of  alcohol :  it  contains  more 
than  14,  for  a  reason  to  be  given  by  aad  by. 

By  examining  the  apecihc  gravity  of  boclres,  the  phi- 
losopher has  made  sense  very  curious  dtscoveries.    The 
most  remarkable  4yf  these  is  the  change  wliich  the  densi- 
ty of  bodies  suffers  by  mixture.   It  is  a  most  reasonable 
expectation,  that  when  a  cubic  foot  of  one  substance  is 
mixed  any  how  with  a  cnbic  foot  of  snotiier,  the  bulk 
of  the  mixture  will  be  two  cubic  feet ;  and  that  1 8  gal- 
lons of  water  joined  to  18  gaUons  of  oil  ivill  fill  a  vessel 
of  36  gallons.     Accordingly  this  was  never  doubted  ^ 
and  even  Archimedes,  the  most  scrupulous  of  matbeina- 
ticians,  proceeded  on  this  supposition  in  the  solution  of 
his  famous  problem,  the  discovery  of  the  proportion  of 
silver  and  gold  in  a  nvixture  of  both.   He  does  not  even 
mention  it  as  a  postulate  that  may  be  granted  htm,  so 
much  did  he  conceive  it  to  be  an  axiom.     Yet  a  Uttle 
reflection  seems  snflicient  to  make  it  doubtful  and  to 
require  examination.     A  box  fiHed  with  musket  balls 
will  receive  a  considerable  quantity  of  small  shot,  and 
after  tbis  «  considerable  quantity  of  fine  sand,  and  after 
this  a  considerate  quantity  of  water.     Something  like 
this  might  happen  in  the  admixture  of  bodies  of  porous 
texture.     But  such  substances  as  metals,  glass,  and 
"fluids,  wbere  no  discentinaity  of  parts  can  be  perceived, 
or  was  snspected,  seem  free  from  every  ^chance  of  this 
kind  of  introsuscpption.     Lord  Bacon,  however,  with- 
xmt  being  a  naturalist  or  matheiwitician  ex  professo^  tOf 
ferred  irom  the  mobility  of  Antds  that  tbey  consisted  of 
discrete  particles,  wbich  must  have  pores  interposed, 
whatever  be  their  figure.   And  if  we  ascribe  tbe  differ- 
ent densities,  or  other  sensible  quaiitfes,  to  difference  in 
size  4>r  figure  of  tho^e  particles,  it  must  freqoently-hap- 
pen  that  the  smaller  particles  will  be  lodged  in  tbe  in- 
terstices between  the  larger,  and  thus  contribute  to  tbe 
weight  ef  the  oensible  mass  without  inoreasinff  its  bulk. 
He  tberefore  svspects  that  mixtures  wild  be  m  general 
less  bulky  than  the  sum  of  their  ingredients. 

A'ccordingly,  the  examinirtion  of  this  qaestion  was 
•one  of  tbe  first  employments  «f  the  Royal  Socfiety  of 
London,  and  long  before  its  institution  had  occupied 
tbe  attention  of  the  gentkemen  wbo  afterwards  eompo- 
^sed  it.  Tbe  register  of  tbe  Society's  early  meetings 
contains  many  expetwretfts  on  this  subject,  with  raix- 
tuxes  of  fpAd  and  silver,  of  ether  tnetais,  nod  of  varioos 
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Specifc  fluiclSf  examined  bj  the  hydroAtatical  balance  of  Mr 
Gmvity.  Boyle.  Dr  Hooke  made  a  prodigious  number,  chiefly 
'  on  articles  of  commerce,  which  were  unfortunately  lo»t 
in  the  fire  of  London. 

It  was  soon  found,  however,  that  Lord  Bacon^s  con- 
jecture had  been  well  founded,  and  that  bodies  changed 
their  density  very  sensibly  in  many  cases.  In  general, 
it  was  found  that  bodies  which  had  a  strong  chemical 
affinity  increased  in  density,  and  that  their  admixture 
was  accompanied  with  heat* 

By  this  dbcovery  it  is  manifest  that  Archimedes  had 
not  solved  the  problem  of  detecting  the  quantity  of  sil- 
ver mixed  with  the  gold  in  King  Hiero^s  crown,  and 
that  the  physical  solution  of  it  requires  experiments  made 
on  all  the  kinds  of  matter  that  are  mixed  tocrether. 
We  do  not  find  that  this  has  been  done  to  this  day,  al- 
though we  may  affirm  that  theie  are  few  questions  of 
more  importance.  It  is  a  very  curious  fact  in  chemi- 
stry, and  it  would  be  most  desirable  to  be  able  to  re- 
duce it  to  some  general  laws :  For  instance,  to  ascertain 
what  is  the  proportion  of  two  ingredients  which  pro- 
duces the  greatest  change  of  density.  This  is  impor- 
tant in  the  science  of  physics,  because  it  gives  us  con- 
siderable information  as  to  the  mode  of  action  of  those 
natural  powers  or  forces  by  which  the  particles  of  tan- 
gible matter  are  united.  If  this  introsusception,  con- 
centration, compenetration,  or  by  whatever  name  it  be 
called,  were  a  mere  reception  of  the  particles  of  one 
snbstance  into  the  interstices  of  those  of  another,  it  is 
evident  that  the  greatest  concentration  would  be  ob- 
served when  a  small  quantity  of  the  recipiend  is  mixed 
with,  or  disseminated  through,  a  great  quantity  of  the 
other.  It  is  thus  that  a  small  quantity  of  fine  sand  will 
be  received  into  the  interstices  of  a  quantity  of  small 
shot,  and  will  increase  the  weight  of  the  bagful  without 
increasing  its  bulk.  The  case  is  nowise  difierent  when 
a  piece  of  freestone  has  grown  heavier  by  imbibing  or 
absorbing  a  quantity  of  water.  If  more  than  a  certain 
quantity  of  sand  has  been  added  to  the  small  shot,  it  is 
no  longer  concealed.  In  like  manner,  various  quanti- 
ties of  water  may  combine  with  a  mass  of  clay,  and  in- 
crease its  size  and  weight  alike.  All  this  is  very  con- 
ceivable, occasioning  no  difficulty. 

But  this  is  not  the  case  in  any  of  the  mixtures  we 
are  now  considering.  In  all  these,  the  first  additions  of 
either  of  the  two  substances  produce  but  an  inconsidei^ 
able  change  of  general  density  ^  and  it  is  in  general 
most  remarkable,  whether  it  be  condensation  or  rare- 
faction, when  the  two  ingredients  are  nearly  of  .equal 
bulks.  We  can  illustrate  even  this  difference,  by  re- 
flecting on  the  imbibition  of  water  by  vegetable  solids, 
such  as  timber.  Some  kinds  of  wood  have  their  weight 
much  more  increased  than  their  bulks :  other  kinds  of 
wood  are  more  enlarged  in  bulk  than  in  weight.  The 
>ike  happens  in  grains.  This  is  curioua,  and  shows  in  the 
most  unquestionable  manner  that  the  particles  of  bodies 
are  not  in  contact,  but  are  kept  together  by  forces 
which  act  at  a  distance.  For  this  distance  between 
the  centres  of  the  particles  is  most  evidently  susceptible 
of  variation  $  and  this  variation  is  occasioned  by  the  in- 
troduction of  another  snbstance,  which,  by  acting  on 
the  particles  by  attraction  or  repulsion,  diminishes  or 
increases  their  mutual  actions,  and  makes  new  distances 
necessary  for  bringing  all  things  again  into  equilibrium. 
We  ^fer  the  curious  reaAer  to  the  ingeoiQUs  theory  of 


the  abb6  Boscovich  for  an  excellent  iilustration  of  this  3^^ 
subject  {^TAeor.  PhiL  Nat,  }  de  Solutione  Chemica).      Gnny 
This  question  is  no  less  important  to  the  maji  of  bu- 
Till  we  know  the  condensation  of  those  metals 
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by  mixture,  we  cannot  tell  the  quantity  of  alloy  in  gold 
and  silver  by  means  of  their  specific  gravity  ;  nor  can  we 
tell  the  quantity  of  pure  alcohol  in  any  spirituous  Jiqoor, 
or  that  of  the  valuable  salt  in  any  solution  of  it.  For 
want  of  this  knowledge,  the  dealers  in  gold  and  silver 
are  obliged  to  ha^e  recourse  to  the  tedious  and  difficult 
test  of  the  assay,  which  cannot  be  made  in  all  places  or 
by  all  men.  It  is  therefore  muoh  to  be  wished,  that 
some  persons  would  institute  a  series  of  experiments  in 
the  most  interesting  cases :  for  it  must  be  observed,  that 
this  change  of  density  is  not  always  a  small  matter }  it 
is  sometimes  very  considerable  and  paradoxical.  A  re- 
markable instance  may  be  given  of  it  in  the  mixture  of 
brass  and  tin  for  bells,  great  guns,  optical  speculums, 
&c.  The  specific  giavity  of  cast  bniss  is  nearly  8.006, 
and  that  of  tin  is  nearly  7*363.  If  two  parts  of  brass  be 
mixed  with  one  of  tin,  the  specific  gravity  is  8.917  j 
whereas,  if  each  had  retained  its  former  bulk,  the  sp.graf. 

would  have  been  only  7.793  {  =: IJl-JIlZlLJ  J. 

A  mixture  of  equal  parts  should  have  the  specific  gravi- 
ty 7.684-,  but  it  is  8.441.  A  mixture  ol  two  parts  tin 
witli  one  part  brass,  instead  of  being  7.577  is  8.027. 

In  all  these  cases  there  is  a  great  increase  of  specific 
gravity,  and  consequently  a  great  condensation  of  parts 
or  contraction  of  bulk.  The  first  mixture  of  eight  cu* 
hie  inches  of  brass,  for  instance,  with  four  cubic  inches 
of  tin,  does  not  produce  1 2  cubic  inches  of  bell-metal, 
but  only  10}  nearly,  having  shrunk  y.  It  would  ap- 
pear that  the  distances  of  the  brass  particles  are  most 
affected,  or  perhaps  it  is  the  brass  that  receives  the  tin 
into  its  pores  j  for  we  find  that  the  condensations  ia 
these  mixtures  are  nearly  proportional  to  the  quantities 
of  the  brass  in  the  mixtures.  It  is  remarkable  that  tbii 
mixture  with  the  lightest  of  all  metals  has  made  a  com- 
position more  heavy  and  dense  than  brass  can  be  made 
by  any  hammering. 

The  most  remarkable  instance  occurs  in  mixing  iron 
with  platina.  If  ten  cubic  inches  of  iron  are  mixed  with 
li  of  platina,  the  bulk  of  the  compound  is  only  9} 
inches.  The  iron  therefore  has  not  simply  received  the 
platina  into  its  pores :  its  own  particles  are.  brought 
nearer  together.  There  are  similar  results  in  the  solu- 
tion of  turbith  mineral,  and  of  some  other  salts,  in  wa- 
ter. The  water,  instead  of  rising  in  the  neck  of  the  ves- 
sel, when  a  small  quantity  of  the  sail  has  been  added  to 
it,  sinks  considerably,  and  the  two  ingredients  occopy 
less  room  than  the  water  did  alone. 

The  same  thing  happens  in  the  mixture  of  water  with 
other  fluids  and  different  fluids  with  each  other :  But  we 
are  not  able  to  trace  any  general  role  that  is  observed 
with  absolute  precision.  In  most  cases  of  fluids  the 
greatest  condensation  happens  when  the  bulks  of  the 
ingredients  are  nearly  equal.  Thus,  in  the  mixture  of 
alcohol  and  water,  we  have  the  greatest  condensation 
when  i6t  ounces  of  alcohol  are  mixed  with  20  ounces 
of  water,  and  the  condensation  is  about  -^  of  the  whole 
bulk  of  the  ingredients.  It  is  extremely  various  in  dif- 
ferent substances,  and  no  classification  of  them  can  be 
made  in  this  respect. 

A  diwextatifui  h^B  heco  published  on  this  subject  by 
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^ciic  T^T  Habn  of  Vienna,  intitled  De  EJiatcia  Mixtionis  in 
raTity.  mutundis  Corporum  Vaiuminibus^  in  which  all  the  re- 
markable instances  of  the  variation  of  density  have  been 
collected;  All  that  we  can  do  (as  we  have  no  directing 
principle)  is  to  record  such  insunces  as  are  of  chief  im- 
portance, being  articles  of  commerce.  ^ 

The  first  that  occurs  to  us  is  the  mixtures  of  alcohol 
and  water  in  the  composition  of  spirituous  liquors.  This 
has  been  considered  by  many  with  great  care.  The  most 
scrupulous  examination  of  this,  or  perhaps  of  any  mix- 
ture, has  been  lately  made  by  Dr  Blagden  (now  Sir 
Charles  Blagden)  of  the  Royal  Society,  on  the  requi- 
sition of  the  Board  of  Excise.  He  has  published  an  ac- 
count  of  the  examination  in  the  Philosophical  Transac- 
tions of  London  in  1791  and  1792.  We  shall  give  an 
account  of  it  under  the  article  Spirituous  Li^ttors ; 
and  at  present  only  select  one  column,  in  order  to  show 
tbe  condensation.  The  alcohol  was  almost  the  strongest 
that  can  be  produced,  and  its  specific  gravity,  when  of 
the  temperature  6o^  was  0.825.  The  whole  mixtures 
were  of  the  same  temperature. 

Column  I.  contains  the  pounds,  ounces,  or  other 
measures  by  weight,  of  alcohol  in  the  mixture.  Co; 
lumn  2.  contains  the  pounds  or  ounces  of  water.  Co- 
lumn 3.  is  the  sum  of  the  bulks  of  the  ingredicnU,  the 
bulk  of  a  pound  or  ounce  of  water  being  accounted  i. 
Column  4.  is  tbe  observed  specific  gravity  of  the  mix- 
ture, taken  from  Dr  Blagden*s  dissertation.  Column  5. 
is  the  specific  gravity  which  would  have  been  observed 
if  the  ingredients  had  each  retained  its  own  specific  gra- 
vity. This  we  calculated  by  dividing  the  sum  of  the 
two  numbers  of  the  first  and  second  columns. by  the  cor- 
]*espondiog  nnmber  of  the  third.  Column  6.  is  the  dif- 
ference of  column  4.  and  column  5.  and  exhibits  the 
condensation. 
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It  is  to  he  remarked,  that  the  condensation  is  greatest 
when  i6\  ounces  of  alcohol  have  been  added  to  20  of 
water,  and  the  condensation  is  ^tVtV*  ^^  nearly  ^^th 
of  the  computed  density.  Since  the  specific  gravity  of 
alcohol  is  0.825,  it  is  evident  that  i6j-  ounces  of  alco- 
hol and  20  ounces  of  water  have  equal  bulks.  So  that 
the  condensation  is  greatest  when  the  substances  are- 
mixed  in  equal  volumes  \  and  18  gallons  of  alcohol  mix- 
ed with  18  gallons  of  water  will  produce  not  36  gallons . 
of  spirits,  but  35  only. 

We  may  also  observe,  that  this  is  the  mixture  tb- 
which  our  revenue  laws  refer,  declaring  it  to  be  one  to 
six  or  one  in  seven  under  proof,  and  to  weigh  7  pounds 
13  ounces  per  gallon.  l*his  proportion  was  probably  se- 
lected as  the  most  easily  composed,  viz.  by  mixing  equal 
measures  of  water  and  of  the  strongest  spirit  which  the  > 
known  processes  of  distillation  could  produce.  Its  spe* 
cific  gravity  is  0.939  very  nearly. 

We  must  consider  this  elaborate  examination  of  the* 
mixture  of  water  and  alcohol  as  a  standard  series  of  ex- 
periments, to  which  appeal  may  always  be  made,  whe** 
ther  for  the  purposes  of  science  or  of  trade.    The  rega« 
larity  of  the  progression  is  eo  great,  that  in  tbe  column- 
which  we  have  examined,  viz.  that  for  temperature  60% 
the  greatest  anomaly  does  not  amount  to  one  part  in  six 
thousand.     Tbe  form  of  the  series  is  also  very  judici- 
ously chosen  for  the  purposes  of  science.    It  would  per* 
haps  have  been  more  directly,  stercometrical  had  the  pro-- 
portions  of  the  Ingredients  been  stated  in  bulks,  which 
are  more  immediately  connected  with  density.   But  the 
autlior  has  assigned  a  very  cogent  reason  for  his  choice,, 
viz.  that  the  proportion  of  bulks  varies  by  a  change  of 
temperature,  because  the  water  and  spirits  follow  differ- 
ent laws  in  their  expansion  by  heat.. 

This  is  a  proper  opportunity  for  taking  notice  of  a. 
mistake  which  is  very  generally  made -in  the  conclusions 
drawn  from  experiments  of  this  kind.  Equal  additions 
of  the  spirit  i)r  water  produce  a  series  of  sped iic  gravi-*. 
ties,  which  decrease  or  increase  by  differences  continual- 
ly diminishing.  Hence  it  is  inferred  that  there  is  a  con-, 
traction  of  bulk.     Even  Dr  Lewis,  one  of  our  most  ac*. 

complishedl 


S    P    E 


t    S^    ] 


S    P    E 


Specific  coDBjiiiBhed  nataraltstB,  advmnces  this  positioii,  in  a  dis- 
Griivity.  sertaiion  ott  the  potash  of  Ameraa  \  and  it  considerably 
affects  his  method  for  estimating  the  strength  of  the  pot- 
ash leys.  But  that  it  is  a  mistake,  appears  plainly  from 
this,  that  altbongh  we  add  for  ever  eqaal  quantities  of 
the  spirits,  we  shall  never  produce  a  mixture  whidh  hat 
as  small  a  specific  gravity  as  alcohol.  Therefore  the  se- 
ries of  <  successive  gravities  must  approximate  to  this 
without  end,  like  the  ordinates  of  a  hyperbolic  curve 
referred  to  its  assymptote. 

That  this  may  appear  in  the  most  general  terms,  let 
w  represent  the  weight  of  the  constant  quantity  of  wa- 
ter in  the  mixture,  and  let  a  be  the  weight  of  the  small 
addition  of  spirits.  Also  let  w  represent  the  bulk  of 
this  quantity  of  winter,  and  b  the  bulk  of  the  small  ad- 
dition of  alcohol.    The  weight  of  the  mixture  is  tf;-f-0f 

and  its  bulk  is  ti^-{-^,  and  its  specific  gravity  is      'V,. 

If  we  now  add  a  second  equal  quantity  of  spirits,  the 
weight  will  be  tir-f-20,  and  if  the  spirit  retains  its  den- 
sity unchanged,  the  bulk  will  be  t&-}-2^,  and  the  spect* 

fic  gravity  is     "^    .  :  and  after  any  number  m  of  sach 

equal  additions  of  spirits,  the  specific  gravity  will  be 

— ^r — r*  Divide  the  numerator  of  this  fraction  by  its 
iv-\'mb  ^ 

denominator,  and  the  quotient  or  specific  gravity  will 
be  I  -I : — T*    '^^  consists  of  the  constant  part  1* 

and  the  variable  part  — ^ ^  •     We  need  attend  onW 

*^       tD-\-m  b  ^ 

to  this  part.     If  its  denominator  were  constant,  it  is 

plain  that  the  successive  specific  gravities  would  have 

a— 6 


equal  differences,  each  being  ^ 


r,  because  m  in- 


w^^mb^ 

creases  by  the  continual  addition  of  an  unit,  and  n-^d 
IS  a  constant  quantity.  But  the  denominator  w-^-m  b 
continually  increases,  and  therefore  the  value  of  the  frac-* 

tion ',  continnally  diminishes. 

Therefoi*e  the  gradual  diminution  of  the  increments 
or  decrements  of  specific  -gravity,  by  equal  additions  of 
one  ingredient  to  a  constant  measure  of  the  other,  is  not 
of  itself  an  indication  of  a  change  of  density  of  either 
of  the  ingredients  ^  nor  proves  that  in  every  diluted  mix- 
tures a  greater  proportion  of  one  ingredient  is  absorbed 
or  lodged  in  the  interstices  of  the  other,  as  is  generally 
imagined.  This  must  be  ascertained  by  comparing 
each  specific  gravity  with  the  gravity  expressed  by  1  -f« 

w^i-mb 

This  series  of  specific  gravities  resembles  such  a  nu- 
merical series  as  the  following,  i; ^1.56) 

1.163  ^  i,+6g'y  &c.  the  terms  of  which  also  consist  of 
the  constant  integer  I,  and  the  decimal  fractions  0.156  ^ 

0.163  J  0.169*,  &c.     The  fraction  — ~- — -^  expresses 

this  decimal  part.     Call  this  </,  or  make  d  s  ■  ■  ^        / 
'^    .       .  w-^-mb^ 

This  will  give  us  &  =  — ^     ,    ,.>    Now  a  is  the  weight 
®  fn(^l+d)  ^ 

«f  the  added  ingredient,  and  d  is  the  variable  part  of 


the  specific  gravity  observed  ;  and  thus  we  learn  whe- 
ther bf  the  bulk  of  the  added  ingredient,  suffers  any 
change.  We  shall  have  occasion  by  and  by  to  resonie 
the  consideration  of  this  quest  ion,  ivbicfa  is  of  the  first 
moment  in  the  theory  of  specific  gravities,  and  has  great 
influence  in  many  transactions  of  commerce. 

This  series  df  specific  gravities  is  not  so  well  fitted 
for  commercial  transactions.  In  these  the  ustnl  qoes- 
tion  is,  how  many  gallons  of  alcohol  is  tbere  in  a  cask, 
or  some  number  of  gallons  of  spirit  ?  and  it  is  man 
directly  answered  by  means  of  a  table,  formed  by  mix- 
ing the  ingredients  in  aliquant  parts  of  one  constant 
bulk.  The  following  table,  constructed  from  the  ex- 
periments of  Mr  Brisson  of  the  academy  of  Paris,  and 
published  in  the  Memoirs  for  1769,  is  therefore  in- 
fierted. 
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144 

0.9856 

»3 

3- 

0.9791 

0.9695 

99 

0.9901 

14 

2 

0.9852 

0.9796 

57 

0.9943 

15 

I 

0.9919 

0.9898 

21 

0.9979 

'f5 

0  1  1. 0000 

1. 0000 

r.ooco 

In  this  table  the  whole  quantity  of  spirituous  liquor  Is 
always  the  same.  The  first  column  is  the  number  of 
measures  (gallons,  pints,  inches,  &c.)  of  water  in  the 
mixture  :  and  column  2d  gives  the  measures  of  alcoho). 
Column  3d  is  the  specific  gravity  which  was  observed 
by  Mr  Brissoa.  Column  4th  is  the  specific  gravity 
which  would  have  been  observed  if  the  spirits,  or  wa- 
ter, or  both,  had  retained  their  specific  density  un- 
changed. And  the^  5th  column  marks  the  augmenta- 
tion of  specific  gravity  or  density  in  parts  of  io,oco. 
A  6th  column  is  added,  showing  the  bulk  of  the  16 
cubic  measures  of  the  two  ingredients.  £ach  measoit 
may  be  conceived  as  the  i6th  part  of  io,ooOf  or  625  j 
and  we  may  suppose  them  cubic  inches,  pints,  gallons, 
or  any  solid  measure. 

This  table  scarcely  differs  from  Sir  Charles  Btaj^ 
den\s  *,  and  the  very  small  difference  that  may  be  re- 
served, arises  from  Mr  Brisson^s  having  used  an  ako- 
hol  not  so  completely  rectified.  Its  specific  gravity  h 
9.8371,  whereas  the  Other  was  only  0.8250. 

Here  it  appears  more  distinctly  that  the  condenss' 
tion  is  greatest  when  the  two  ingredients  are  of  equal 
bulk. 

Perhaps  this  series  of  specific  gravities  is  as  declara- 
tive as  the  other,  whether  or  not  there  is  a  change  of 
density  induced   in  either  of  the  ingredients.     Tbe 

whole 
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«Ue  bulk  ht\m§  alvajs  tke  smw,  it  is  f lain  that  the 
^nmkf,  sQCcessiTe  equal  additioM  la  anc  af  the  ingredianU  la  a 
aoocasseTe  eqaal  ab9traetuNi  a£  tka  otbeff.  Tlie  cbaage 
pradaaedy  Iherefore,  ki  the  wtighl  of  the  Tvhole,  is  the 
difibiaace  betnieeo  the  weight  H  the  ingredient  which 
ia  taken  oat  and  the  weight  o£  the  fsqaal  meaaare  af  the 
other  which  supplies  its  plaeew  Thefeiara,  if  peither 
iagsedieiit  chamgea  its  denaitf  by  aiixtoie,  the  weights 
af  the  Buxtuces  wiH  be  io  avtlhaietical  ptagresaioa.  If 
they  are  not^  tiwre  ia  a  yasiatian  o£  deasity  ia  one  os 
hith  the  ingredieats. 

We  see  thiavery  clearly  iftthe  mixtaraa  a£  water  and 
alcohol.  The  first  specific  gravity  differs  from  the  sc** 
caad  by  i  s6f  and  the  last  diflfeis  fvoos  the  preceding  by 
Da  mare  than  81.  Had  neither  of  the  densities-  chaiw 
fiad,  the  common  difference  would  have  been  I02*v 
Wr  abseiTc  also  tbad  the  aaMwntatiaa  of  specific  gra* 
nity,  by  the  soccessire  addition  of  a  measure  of  wa* 
tec,  grows  less  and  lesa  till  1  xmeasures  of  water  ia  mixed 
widi  4  of  alcohol,  when  the  aagmentation^  is  only  58, 
and  then  it  iacreasea  again  la  81.. 

It  also  appears,  that  the  addition  of  one  measure  of 
water  to  a  qoantity  of  alcohol  produces  a  greater  change 
of  density  than  the  mixture  of  one  measure  of  alcohol 
to  a  q^Uaatity  of  water.  Hence  some  conclude,  that  the 
watei  disappears  by  being  lodged  in  tJie  intestines  of 
the  spirit.  But  it  is  more  agreeable  to  the  jnstest  no- 
tions which  we  can  form  of  the  internal  constitution  of 
tangible  bodies,  to  suppose  that  the  particles  of  water 
diminish  the  distances  between  the  particles  of  aloohol, 
by  their  strong'  attrarctiomr.  and  that  tins  diminntioB 
(exccedinirly  minute  in  itself)  becomes  sensible  an  ac- 
Gouat  of  the  great  number  of  particles  whose  distances 
are  thus  diminished.  This  is  merely  a  probability 
founded  on  this,  that  it  would  require  a  much  greater 
diminution  of  distances  if  it  was  the  particles  of  water 
which  had  their  distances  thus  diminislied.  But  the 
greater  probability  ie,  that  the  condensation  takes  place 
ID  both. 

We  have  been  so  particular  in  oar  consideration  of 
this  mixture,  because  the  law  of  variation  of  density  has, ' 


temperaiinre  af  55^  when  diluted  by  tha  suecessivt  ad-    Speeifie 
ditioB  of  parts  of  water  by  weight*  Gntvitf. 

Speciik!  Oiavitv.  ' 


01.  Tit. 


Water. 

O 

4 

8 

12 
16 

20 

24 
28 

3a 

36 
40 

50 
60 


Galaolatcd. 

Cond. 

1^77 

.00 

1.501 

.143 

1-350 

•124 

1.269 

•112^ 

X.219 

•  lOX 

1.184 

.090 

I.159 

.084 

1. 140 

.071 

I.I  25 

.070 

I.II3 

.070 

I.103 

.070 

1.084 

J064 

1.069 

•059 

Otitci>Tc4. 

1.877 
1.644 

M74 
1.381 

1.320 

1,274 

1-243 
X.211 

I.I  95 

1. 1 83 

1.172 

X.148 

1.128 

Hem  is' observed  a  mnch  greater  condensation  than 
m  the  mixture  of  alcohol  and  water.     Bnt  we  cannof 
assign  the  proportion  of  ingredienta,  which  produces  the 
greaCeat  condensation  ^  because  we  cannot,  in  any  case, 
say  what  is  the  proportion  of  the  saline  and  watery  in» 
gredients.     The  strongest  oil  of  vitriol  is  already  a  wa- 
tery solution  }  and  it  is  by  a  considerable  and  uncertain 
detour  that  Mr  Kirwan  has  assigned  the  proportion  of 
612*  and  388  nearly.     If  this  be  the  true  ratio,  it  is  un* 
like  every  ether  sol nt ion  that  we  are  acquainted  with  ^ 
for  in  all  solutions  of  salts,  the  salt  occupies  less  room  in 
ita  liquid  form  than  it  did  when  solid  ^  and  here  it  would 
be  greatly  the  reverse. 

This  solution  is  remarkable  also  for  the  copious  emer- 
gence of  heat,  in  its  dilutions  with  more  watei*.  This 
has  been  ascribed  to  the  great  superiority  of  water  in  ita 
capacity  of  heat  ^  bnt  there  are  facts  which  render  this 
very  doubtfuK  A  vessel  of  water,  and  another  of  oil  of 
vitriol,  being  brought  from  a  cold  room  into  a  warm 
one,  they  both  imbibe  heat,  and  rise  in  their  tempera- 
ture ;  and  the  water  employs  nearly  the  same  time  to 
attain  the  temperature  of  the  room. 


.,...,  .  .1.1        I  - -.     ,  Aquafortis  or  nitrous  acid  is  another  fluid  very  mnch 

la  this  mstancc,  been  ascertained  with  such  precision  by    -  employed  in  commerce  5  so  that  it  is  of  importance  to 
the  elaborate  exammation  of  Sir  Charles  Blagden,  so     ^certain  the  relation  between  its  saline  strength  and  ita 


that  it  may  serve  as  an  example  of  what  happens  in  aU 
most  every  mixture  of  bodies.  It  merits  a  sttll  farther 
discussion,  because  it  is  intimately  connected  with  the 
action  of  tlie  corpuscular  forces^  and  an  exact  knowledge 
of  the  variations  of  distance  between  the  particles  will 
go  far  to  ascertain  the  law  of  action  of  these  forces. 
But  the  limits  of  a  work  like  this  wilh  not  permit  us  to- 
dWell  longer  on  this  subjeot.  We  proceed  tberef<Nre  to 
give  another  useful  table. 

The  vitriolic  or  sulplinric  acid  is  of  extensive  nse  in 
manufactures  under  the  name  of  oil  of  vitriok  Its  va- 
lae  depends  entirely  oa  the  saline  ingredient,  and  the 
water  is  merely  a  vehicle  for  the  acid.  This,  being 
nncfa  denser  than  water,  affects  ita  specific  gravity,  and. 
tbna  gives  us  a  method  oJF  ascertaining  ita  strength. 

The  strongest  oil  of  vitriol  that  can  be  easily  mann» 
faetnred  contains  612^^  grains  of  dry  acid,  united  with 
387^  grains  of  water,  which  cannot  be  separated  from 
It  by  distillation,  making  1000  grains  of  oil.  OF  Vl- 
Ttftioi..     Its  specific  gravity  in  this  state  ia  i«877. 

The  foUowing  table  shows  its  spacific  gnnrity  at  tha 

2. 


strength 

specific  gravity.     We  owe  also  to  Mr  Kirwau  a  table 
for  this  purpose. 

The  most  concentrated  state  into  which  it  can  easily 
be  brooght  is  such,  that  1000  grains  of  it  consists  of 
563  grains  of  water  and  437  of  dry  acid.  In  this  state 
its  specific  gravity  is  1.557.  ^^  ^^^  ^  called  nitrous 
aeid. 


Kitr.Ae.         TTater. . 

10      X      0 

1-557 

1-557 

I 

1.474 

1.474 

6 

'•350 

1-273 

0.077 

II 

1.269 

1.191 

0.078 

16^ 

1.214 

1.147 

0.067 

21 

1.175 

1.120 

0.055 

26 

1.151 

I.IOI 

0.050 

33 

1. 127 

1.087 

0.040 

36 

1.106 

1.077 
1.068 

0.029 

41 

1.086 

0^18 

There  is  not  the  same  onifonnity  in  the  densities  of 
this  acid  in  its  different  statea  of  duatlon*    This  seama. 

oning: 
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aning  to  the  Tarlable  proportion  of  (he  delelerioni  and     ui  the  matt  ini(nictiv«  at  to  thu  circaoMtuice.    A  ^am  || 

vital  air  which  compoK  this  acid.     It  is  more  dense  in     vessel  waa  used,  having  a  (leader  cylindrical  nedc,  and  G 

"^  proporlioD  as  it  conlaios  more  of  the  latter   ingrc-     holdiag  67  ounces  of  pure  water  when  filled  to  a«er-*~ 

dient.  tain  maik.     The  neck  above  this  mark   had  m  scale  ef 

The   proportions  of  the  ■eriform  ingredients  of  the      equal  parts  pasted  on  iL     It  was  filled  to  the  maik  villi 

muriatic  acid  are   so  verj  variable,  and  so  little  onder      water.     Twentf-four  pennj weights  of  salt  were  Uirowa 

our  command,  that  we  cannot  frame  tables  of  its  spe>     into  it  as  speedily  as  possible,  and  the  bulk  of  the  uk 

cific   gravity  which   would  enable   us  to  judge  of  it*      was   measured  by  the  elevation  of  .the  water.      Eveiy 

virrngth.  thing  was  attended  to  which  could  retard  the  immediate 

It  is  a  general  properly  of  these  acidn,  that  they     (ololion,  that  the  error  arising  from  the  solution  of  tbs 

are  mora  eipansible  by  heat  as  they  are  more  concen-     first  particles,  before  the  rest  rould  be  pat  id,  might  be 

trated.  as  smsll  as  poMible ;  and  in  order  that  both  the  abwiliite 

There  is  another  class  of  fluids  which  it  would  be  of     bulk  and  its  variations  might  be  obtained  by  some  koawa 

great  consequence  to  reduce  to  some  rules  with  respect      scale,  24  pennyweights  of  water  were  pat  in.      This  las- 

to  ipeciGc  gmvitj,  namely,  the  solutions  of  salts,  gums,     sed  tbe  suifacc  5S  parts  of  the  scfle.      Now  we  koow 

and  resins.     It  is  interesting  to  (he  philosopher  to  know      exactly  the  bulk  of  24  pennyweights  of  pare  water.    It 

n  what  manner  salts  are  contained  in  these  watery  so-      it  1.37J  cubtc  inches;  and  thus  we  obtyin  every  thing 

een  their      in  absolute   measures :   And  by  comparing  tbe  bulk  sf 

each  salt,  both  at  its  first  immersion  and  after  its  com- 

plele  solution,  we  obtain  its  specific  gravity,  and  tha 

change  made  on  it  in  passing  from  a  solid  to  a  fluid  farss. 

The  following  table  is  an  abstract  of  tboM;  espcrintents. 

:  wbo  manu-      The  first  column  of  numbers  is  the  elcvalion  of  the  for- 

night  ascer-      face  immediately  after  immersion  }  the  second  gives  the 

elevation   when  the   salt  is  completely  dissolved-,  lad 

the  third  and  fourth  columns  ara  the  specific  gravities 

of  the  salts  in  these  two  ttates. 


to  discover  the  rela 
strength  and  density;  and  to  the  man  of  business  it 
would  be  a  most  desirable  thing  (o  have  a  criterion  of 
the  quantity  of  salt  in  any  brine,  or  of  extractable  ma 
ter  in  a  decoction.  It  would  be  equally  desirable 
those  who  are  to  purchase  them  as  to  those  who  man 
fiictore  or  employ  them.  Perhaps  we 
tain  in  this  way  the  value  of  sugar,  depending  on  1 
quantity  of  iweeleoing  matter  which  it  contains  ; 
thing  which  at  present  rests  on  (he  vague  delermii 
tion  of  the  eye  ^r  palate.  It  would  therefore  be  doing 
a  great  service  to  tbe  public,  if  some  intellicent  person 
would  undertake  a  (rain  of  experiments  with  this  view. 
Accuracy  alone  is  required  ;  and  it  may  be  left  to  the 
philoaophera  to  compare  the  facts,  and  draw  the  conse- 
quences respecting  the  internal  arrangement  of  (be  par- 
One  circumstance  in  the  solution  of  salts  is  very  ge- 
neral ;  and  we  are  inclined,  for  serious  reasms,  to  (bink 
it  universal :  this  is  a  diminution  of  bulk,  litis  indeed 
in  some  salts  ia  inconsiderable.  Sedative  salt,  for  in- 
stance, hardly  shows  any  diminution,  ami  might  be  con- 
sidered as  an  exception,  were  it  not  tbe  single  instance. 
This  circumstance,  and  some  cnn  si  derations  connected 
with  our  notionS'of  (his  kind  of  solution,  dispose  us  to 
think  tbat  this  salt  difters  in  contraction  from  ollirra 
only  in  degree,  and  tbat  llirre  is  some,  though  it  wa* 
not  sensible,  in  the  experinirntH  hitherto  made. 

These  experiments,  indeed,  have  not  been  nomerous. 
Those  of  Mr  Achaid  of  Berlin,  and  of  Dr  liichard 
■\Vatson  of  Cambridge,  are  perhaps  the  only  ones  of 
which  wc  have  a  descriptive  narration,  by  which  we  can 
judge  of  the  validity  of  tbe  inferences  dratrn  from  thrm. 
The  subject  is  not  susceptible  of  much  nccoracy  j  for 
salts  in  their  solid  form  are  seldom  free  from  cavitiPS 
and  shivery  interstice*,  which  do  not  admit  the  water 
on  thfir  first  immersion,  and  thereby  appear  of  greater 
bulk  when  we  attempt  to  measure  thrir  iprcific  gravity 
by  weighing  tbcm  in  fluids  which  du  not  dissolve  them, 
such  as  spirits  of  turpentine.  They  alto  attach  (o  (hcm- 
selvcs,  with  considerable  tenacity,  a  quantity  of  atmO' 
spheric  air,  which  merely  adheres,  but  makes  no  part  of 
their  composition.  This  escapes  in  (be  act  of  solution, 
beiuEr  set  at  liberty  by  tbe  stronger  affinity  of  the  water. 
■SjI  gem,  hnwever,  and  a  few  others,  may  be  very  accu- 
rately measured;  and  in  these  instances  tbe  degree  of 
contraction  is-very  constant. 

Tbe  following  experiment)  of  Dr  T\'a(son  ajfpear  to 


T<rtnt<r-riMr  Feasrweichti. 

I. 

II. 

ni. 

IT. 

Water 

Is" 

Glauber's  salt    -        - 

4^ 

36 

1.380 

1.61 1 

Mild  volatile  alkali 

40 

33 

^■45° 

..787 

40 

39 

1.450 

1-487 

Refined  white  sugar  • 

39 

36 

1.487 

1.611 

Coarse  brown  sugar    • 

39 

36 

1.487 

1.611 

White  sugarcandy 

37 

36 

»-567 

1.611 

Ly  mington  Glauber's  *al( 

35 

39 

•<>j7 

2.000 

Tern  foliata  tartari   - 

37 

32 

1.567 

'933 

Rocbelle  salt 

33 

38 

«-7J7 

a.071 

Alum  uot  quite  dissolved 

33 

38 

1-757 

2.061 

Borax  not  one  half  distol 

ved  In  two  days      - 

33 

31 

'■757 

Green  vitriol 

32 

26 

1.S12 

2.230 

White  vitiiol 

30 

34 

••93.^ 

3.416 

Nitre        - 

3° 

21 

1-933 

2.766 

Sal  gem  from  Northwich 

27 

>7 

a-M3 

3-4  ■> 

Bluevilrinl         -      - 

26 

30 

a.250 

2.900 

Pearl  ashes      -         - 

aj 

10 

2.320 

5.800 

Tart,  vitriolatus     - 

23 

11 

2.636 

5.27a 

Green  vitriol  calcined  to 

white       -       -       - 

21 

II 

2.636 

5.37J 

Dry  salt  of  (ar(ar       - 

'3 

a.761 

4.461 

Basket  sea-salt 

»9 

'5 

S-^S^^ 

1856 

M 

4-1^2 

3800 

Turbith  mineral     -     - 

9 

° 

6.444 

The  inspection  ofthis list  naturally eQ<r(T^(ts  two  siatn 
of  (he  esse  as  particularly  intere.lini!  In  the  philosoplwt 
sludyli-g  (he  theorynf  solution.  Thefirst  •>(■(«  i<irhf« 
the  lixivium  approaches  to  saturation.  In  the  verv  point 
of  taturalion  any  addition  of  salt  retains  its  bolk  un- 
changed. In  diluted  brines,  wc  shall  see  tbat  the  de»- 
sitj 
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Bity  oFihe  fluid  salt  is  greater,  and  gradually  diminishes  are  seldom  considered  as  sources  of  original  Informa' 

as  we  add  more  salt.     It  is  an  important  question,  tion ;   and  it  h   thought  sufficient  when  the   know 

Whether  this  diminution  goes  on  continually,  till  the  ledge  already  diffused  is  judiciously  compiled.     But  a 

fluid  density  of  the  salt  is  the  same  with  its  solid  den-  doe  respect  for  the  public,  and  gratitude  for  the  very 

sity  P  or.  Whet hemh ere  is  an  abrupt  passage  from  some  ^honourable  reception  hitherto  given  to  our  labours,  in- 

degree  of  the  one  to  the  fixed  degree  of  the  other,  as  we  duced  us  te  exert  ourselves  with  honest  zeal  to  merit  tho 


Gravity. 


observe  in  the  freezing  of  iron,  the  setting  of  stucco,  and 
some  other  instances  ? 

The  other  interesting  state  is  that  of  extreme  dilution, 
when  the  differences  between  the  successive  density  bear 
a  great  proportion  to  the  densities  themselves,  and  thus 
enable  the  mathematician  to  ascertain  with  some  preci- 
sion the  variations  of  corpuscular  force,  in  consequence  of 
a  variation  of  distance  between  the  particles.  The  sketch 
of  an  investigation  of  this  important  question  given  by 
Boscovich  in  his  Theory  of  Natural  Ptiilosopby,  is  very 
promising,  and  should  incite  the  philosophical  chemist  to 
the  study.  The  first  thing  to  be  done  is  to  compare  the 
law  of  specific  gravity  ;  that  is,  the  relation  betweentbe 
specific  gravity  and  quantity  of  salt  held  in  solution. 

Wishing  to  make  this  work  as  useful  as  possible,  we 
have  searched  for  experiments,  and  trains  of  experi- 
ments, on  the  density  of  the  many  brines  which  make 
important  articles  of  commerce  }  but  we  were  mortified 
by  the  scantiness  of  the  information,  and  disappointed  in 
our  hopes  of  being  able  to  combine  the  detached  observa- 
tions, suited  to  the  immediate  views  of  thei(  authors, 
in  such  a  manner  as  to  deduce  from  them  scales  (as  they 
may  be  called)  of  their  strength.  We  rarely  fbond^these 
detached  observations  attended  with  circomstances  which 
would  connect  them  with  others  j  and  thcie  was  fre- 
quently such  a  discrepancy,  nay  opposition,  in  serieses 
of  experiments  made  for  ascertaining  the  relation  be- 
tween the  density  and  the  strength,  that  we  could  not 
obtain  general  principles  which  enable  us  to  construct 
tables  of  strength  a  priori, 

Mr  Lambert,  one  of  the  first  mathematicians  and 
philosophers  of  Europe,  in  a  dissertation  in  the  Berlin 
Memoirs  (1762),  gives  a  narration  of  experiments  eo 
the  brines  of  common  salt,  from  which  he  deduces  a  very, 
great  condensation,  which  he  attributes  to  an  absorption 
in  the  weak  brines  of  the  salt,  or  a  lodgement  of  its  par- 
ticles in  the  interstices  of  the  particles  of  water.  Mr 
Achard  of  the  same  academy,  in  1 785,  gives  a  very 
great  list  of  experiments  on  the  bulks  of  various  brines, 
made  in  a  different  way,  which  show  no  such  introsus- 
ception  \  and  Dr  Watson  thinks  this  confirmed  by  expe- 
riments which  he  narrates  in  his  Chetnical  Essays.  Wc 
sec  great  reason  for  hesitating  our  assent  to  either  side, 
and  do  not  think  the  experiments  decisive.  W^e  incline 
to  Mr  Lambert*B  opinion  j  for  this  reason,  that  in  the 
successive  dilutions  of  oil  of  vitriol  and  aquafortis  there 
is  a  most  evident  and  remarkable  condensation.  Now 
what  are  these  but  brines,  of  which  we  have  not  been 
able  to  get  the  saline  ingredient  in  a  separate  form  ? 
The  experiments  of  Mr  Achard  and  Dr  Watson  were 
made  in  such  a  way  that  a  single  grain  in  the  measure- 
ment bore  too  great  a  proportion  to  the  whole  change 
of  specific  gravity.  At  the  same  time,  some  of  Dr  Wat- 
son's are  so  simple  in  their  nature  that  it  is  very  difficult 
to  withhold  the  assent. 

In  this  state  of  uncertainty,  in  a  subject  which 
^eems  to  ns  to  be  of  a  public  importance,  we  thought 
it  our  duty  to  undertake  a  train  of  experimenU  to 
which  recourse  may  always  be  had.     Works  like  this 
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continuance  of  public  favour.  We  assure  our  readers 
that  the  experiments  were  made  with  care,  and  on  quan- 
tities sufficiently  large  to  mike  the  unavoidable  irregu- 
larities in  such  cases  quite  insignificant.  The  law  of 
density  was  ascertained  in  each  substance  in  two  ways. 
We  dissolved  different  portions  of  salt  in  the  same  quan- 
tity of  water,  and  examined  thespecificgravityof  thebrino 
by  weighing  it  in  a  vessel  with  a  narrow  neck.  The 
portions  of  salt  were  each  of  them  one-eighth  of  what 
would  make  a  nearly  saturated  solution  of  the  tempera- 
ture ^^,  We  did  not  make  the  brine  stronger,  that 
there  might  be  no  risk  of  a  precipitation  in  form  of 
crystals.  We  considered  the  specific  gravities  as  the 
ordinates  of  a  curve,  of  which  the  abscissae  were  the 
numbers  of  ounces  of  dry  salt  contained  in  a  cubic  foot 
of  the  brine.  Having  thus  obtained  eight  ortfinates  cor- 
responding to  I,  2,  3,  4,  5,  6,  7,  and  8  portions  of  salt, 
the  ordinates  or  specific  gravities  for  every  other  pro- 
portion of  salt  were  had  by  ^e  usual  methods  of  in- 
terposition. 

The  other  method  was,  by  first  making  a  brine  near- 
ly saturated,  in  which  the  proportion  of  salt  and  water 
was  exactly  determined.  We  then  took  out  one  eighth 
of  the  brine,  and  filled  up  the  vessel  with  water,  takint^ 
care  that  the  mixture  should  be  complete ;  for  whicb 
purpose,  besides  agitation,  the  diluted  brine  was  allow- 
ed to- remain  24  boturs  before  weighing.  Taking  out 
one-eighth  of  the  brine  also  takes  out  one-eighth  of  the 
salt  \  so  that  the  proportion  of  salt  and  water  in  the  dilu- 
ted brine  was  known.  It  was  now  weighed,  and  thua 
we  determined  the  specific  gravity  for  a  new  proportioa 
of  salt  and  water.. 

Wc  then  took  out  one-seventh  of  the  brine.  It  fs- 
evident  that  this  takes  out  one-eighth  of  the  original 
quantity  of  salt  \  an  abstraction  equal  to  the  former. 
We  filled  the  vessel  with  water  with  the  same  precau- 
tions 'y  and  in  the  same  manner  we  proceeded  till  there 
remained  only  one-eighth  of  the  original  quantity  of  salt. 

The  specific  gravities  by  these  two  methods  agreed 
extremely  well.  In  the  very  deliquescent  salts  the  first 
method  exhibited  some  small  irregularities,  arising  from- 
the  unequal  quantities  of  water  which  they  had  imbibed 
from  the  atmosphere.  We  therefore  confided  most  in  the 
experiments  made  with  diluted  brines. 

That  the  reader  may  judge  of  the  authority  of  the 
tables  which  we  shall  insert,  we  submit  to  his  inspect 
tion  one  series  of  experiments. 

Two  thousand  one  hundred  and  eighty-eight  grainy 

of  very  pure  and  dry  (but  not  decrepitated)  common 

sail,  prepared  in  large  crystals,  were  dissolved  in  6562 

grains  of  distilled  water  of  the  temperature  55^.     A 

small  matrass  with  a  narrow  neck,  which  held  420q 

grains  of  distilled  water,  was  filled  with  this  brine.  Its 

contents  weighed  5027  grains.     Now  6562  -f-  2188 

:  2188  =  5027  :  1256.75.      Therefore  the  bottle  of 

brine  contained  1256.75  grains   of   salt  dissolved  in 

3770.25  grains  of  water     Its   specific  gravity  is  := 

5027 

'-- — ,  or  I.I 96905  \  and  a  cubic  foot  of_  brine  weighs 

4C  1 196.9 
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1196.9   oonces   «Toirdup(i!i.     A\sq   5027  :  1356.75=  cubic  fitot  are  made  the  ahi^cisaae,    and   the  weights  of  S{ 

.    1 196.9  :  S99.38.     Therefore  it  cubic  foot  of  thii  brioa  the  cubic  foat  of  brine  are  tlic  cones  ponding  ardinatct,   C 

"contains  399.28  ounces  of  peifcctly  (Irf  xult.  llie  cnrve  irill  be  found   to   be  extiemely  ro|;ular,  r-^ 

The  lubaequent  steps  of  tiie  process  are  t^presented  Hmbltng  a  hyperbolic  arch  «hose  ass^tnptote  i 


U  folium 


Silt. 

Brinf. 

W.lor 

WLof 
Cub.  fi. 

^■k  in 
CuU  Ft. 

8).2j«.7J 
■J7> 

'''7i, 

3770.>5 
=i  of  brine. 

[Ifniitins. 
Wji„  to  fill 

it  ag»in. 
2d  Brloc. 
'j  taken  out. 

Watcrndded 

id  Brine, 
i'nkeii  out. 

Kenuni. 
W.ier>dded 

4tb  Brine. 
Taken  out. 

Remain.. 
Water  added 

til,  Brine. 
tJten  out. 

Rem.io.. 
Water  addeii 

Sih  Brine. 
Taken  out. 

Remain.. 
Water  added 

7th  Brine. 
Taken  out. 

Remain*. 
Water  added 

8th  Brine. 

1196.9 
1172.7 
1149.3 
1125.9 
1102.3 
1077.9 
1053.3 
1027.9 

299.28 
37.4'i 

261.87 
37^1 

224.46 
,87.05 
149.64 
112.23 
74.82 
37-41 

43986 
527.4 

7)1099.6 
IJ7.1 

7)4926.0 
703.7 

4222.3 

604.7 

942.5 

6)4827.0 
804.5 

4022.5 
706.5 

785.4 
157.1 

5)4729.0 
94S 

'1% 

618.3 
.J7.1 

4)4630 

'>'57.5 

3472.5 
1054.5 

47..2 
1J7.1 

3)4527 
1509 

30.8 
.405 

3'4.l 
IJ7.I 

2)4423 

2212- 

321 1 
2102 

157.0 

43'3 

J)  angle  of  30°  with  the  nxlt,  Ordinataa  were  tbcn  in- 
tcrpoUud  unalytically  for  every  10  eunces  of  conlais- 
eU  snit,  and  thus  the  table  waa  cunstruclcd.  We  did 
not,  hotvever,  test  it  on  one  scriea  alone  ;  but  nudn 
others,  in  which  oue-fourlb  of  the  salt  was  reitealedlf 
abstracted.  They  agreed,  in  the  case  of  comnion  alt, 
with  grcHt  exactness,  and  in  same  otli«r<  there  mi* 
some  very  inconsiderable  irregularities. 

To  show  the  nutliority  of  the  tables  of  strength  wu 
by  no  nteans  our  only  motive  for  uiving  ftn  esjimple  of 
the  process.     It  may  he  of  use  as  a  pattern 


expei'imenls.  Bui 
see,  in  the  lirst  plat 
af  deasiiy  in  one  < 
Mriesisoflhittna 
thnt  if  the  ingiedii 
propOTlion 
li&ve  been  io  a 
that  their  dilTe 
grow 


besides,  it  is  very  instructive.  W* 
,  that  there  U  a  very  sensible  chsaD» 
both  of  the  ingrecIicytE.  For  the 
re  (as  ive  iutve  formerly  explained), 
t«  retained  their  deusiiies  in  every 
xlure,  the  specific  gravities  would 
^tical  progression  ;  whereas  we  Ma 
u'isli  as  tbe  brinn 
lie  notion  of  this 
Thus  in  the  fim 
""«  377°  grains  of 
If  the  density  of 
)    Irl't  for  the  uit 


continually  din 

lore  dense.     We  can  form  soi 

paring  the  dilFerent  brines, 
brine,  weighing  5027  grains,  there  a 
of  water  in  a  vessel  holding  4200. 
the  walcr  remains  the  same,  ilirre  l 
only  aa  mnch  space  as  would  hold  430  graina  of  nattr. 
In  this  apace  are  lodged  1257  grains  of  salt,  mad  iu 
specific  gravity,  in  its  liquid  form,  is  — ii,  ^  2.8907 

very  nearly.  But  in  tlie  Sth  brine  the  quantity  of  wa- 
ter is  4156,  (he  space  left  for  157  grains  of  salt  is  sb> 
ly  tbe  bulk  of  44  grains  of  water,  and  the  deiisity  at 

the  salt  !s — -=:  3.568,  considerably  greater  than  b*- 

44 
fore.     This  induced  us  to  continue  the  dilution  of  ih* 
brin«  as  follows,  beginning  with  the  Sth  brine. 

'57  a)43'3     8th  brine 

78.  J  2156.5 


78.5 
39-7 


2105.5 

2)4262-0  9th  brine 
2131 


04^33      "'('>  brine 
1116.5 


Thus,  by  repeated  abstraction  of  brine,  so  as  alvTays 
to  take  out  ^th  of  tbe  salt  contained  io  one  coastant 
bulk,  we  have  obtained  a  brine  coQsiuingof  157  grains 
of  eall  united  with  4313 — 157,  ,or  4156  grains  of  wa- 

ter.  Its  Sfoeific  gravil]^  is  ^-^,  —1,0279,  *"<'  *  '^''■ 
bic  foot  of  it  weigh*  1028  ounesa,  and  contains  37,^ 
ounces  of  dry  salt.  la  like  manner  may  tbe  specthc 
gravity,  the  weight  of  a  cubic  foot,  and  the  salt  it  con- 
tains, be  estimated  for  the  intermediate  brines. 

When  these  eight  quantities  of  salt  contained  in  a 


19.8  4318       nth  brine. 

This  last  brine  contains  4198.2  grains  of  water,  Ic*' 
ving  only  the  bulk  of  1.8  grains  of  water  In  centais 
19.8  of  salt,  so  that  the  salt  is  ten  times  denser  I  ban 
water.  This  will  make  the  strength  243  instead  of 
210  indicated  by  the  specific  gravity.  But  we  do  doC 
pretend  to  measnra  the  densities  with  accnracy  in  these 
diluted  brine* Jt  is  evident  front  the  proceM  thstk 
single 
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Single  grant  of  excess  or  defect  in  ttiking  oat  the  brine 
and  replacing  it  with  water  has  a  sensible  proportion  to 
the  whole  variation.  But  we  see  with  sufficient  evi- 
dence, that  from  the  strong  to  the  weak  brines  the 
space  left  for  the  portion  of  salt  is  continually  diminish- 
ing.  In  tRe  first  dilution  5 27  J  grains  of  water  were 
added  to  fill  up  the  vessel ',  but  one-eighth  of  its  contents 
of  pore  water  is  only  525  :  so  that  here  is  a  diminution 
of  two  grains  and  a  half  in  the  space  occupied  by  the  re- 
maining salt.  The  subsequent  additions  are  604.7 ; 
706.5-,  847;  1054.55  1405  J  2102;  2105.55  21025 
21025  instead  of  6005  7005  8405  1050,  14005 
£100  5  2100  5  2100  5  2100.  Nothing  can  more  plain- 
ly show  the  condensation  in  general,  though  we  do  not 
learn  whether  it  happens  in  one  or  both  of  the  ingredi- 
ents 5  nor  do  the  experiments  show  with  sufficient  ac- 
curacy the  progression  of  this  diminution.  The  excesses 
of  the  added  water  being  only  six  or  seven  grains,  we 
cannot  expect  a  nice  repartition.  When  the  brine  is 
taken  out,  the  upper  part  of  the  vessel  remains  lined 
with  a  briny  film  containing  a  portion  of  salt'and  water, 
perhaps  equal  or  superior  to  the  differences.  Had  our 
time  permitted,  we  should  have  examined  this  matter 
with  scrupulous  attention,  using  a  vessel  with  a  still  nar- 
rower neck,  and  in  each  dilution  abstracting  one  half  of 
the  brine.  The  curve,  whose  abscissae  and  ordinates 
represent  the  weight  of  the  contained  salt  and  the 
weight  of  a  constant  bulk  of  the  brine,  exhibits  the  best 
and  most  synoptical  view  of  the  law  of  condensation, 
because  the  position  of  the  tangent  in  any  point,  or  the 

value  of  the  symbol  t-,  always  shows  the  rate  at  which 

.      ? 
the  specific  gravity  increases  or  diminishes.     We  are 

inclined  to  think  that  the  curve  in  all  cases  is  of  the  hy- 
perbolic kind,  and  complete  ;  that  is,  having  the  tan- 
gent perpendicular  to  the  axis  at  the  beginning  of  the 
curve.  The  mathematical  reader  will  easily  guess  the 
physical  notions  which  incline  us  'to  this  opinion  5  and 
will  also  see  that  it  is  hardly  possihie  to  discover  this  ex- 
perimentally, because  the  mistake  of  a  single  grain  in 
the  very  small  ordinates  will  change  the  position  of  the 
t«ngent  many  degrees.  It  was  foi*  this  reason  that  We 
thought  it  useless  to  prosecute  the  dilution  any  farther. 
But  we  think  that  it  may  be  prosecuted  much  farther 
in  Dr  Watson^s  or  Mr  Achard's  method,  viz.  by  dis- 
solving equal  weights  of  salt  in  two  ves!»els,  of  very  dif- 
ferent capacities,  having  tubular  necks,  in  which  the 
change  of  bulk  may  be  Very  accunitely  observed.  We 
can  only  conclude,  that  the  condensation  is  greatest  in 
the  strangest  brines,  and  probably  attains  its  maximum 
when  tlie  quantities  of  true  saline  matter  and  water  arr 
nearly  equal,  as  in  the  case  of  vitriolic  acid,  &c. 

We  consider  these  experioients  as  abundantly  suffi- 
cient for  deciding  the  question,  "Whetherthe  salt  can  be 
received  into  the  pores  of  the  water^  or  the  water  into 
the  pores  of  the  salt,  so  as  to  increase  its  weight  without 
increasing  its  hulk  ?  and  we  must  grant  that  it  may. 
We  do  not  mean  that  it  is  simply  lodged  in  the  pores  as 
sand  is  Iddged  in  the  interstices  of  small  shot  5  but  the 
t*fo  together  occupy  less  room  than  when  separate.  The 
experiments  of  Mr  Achard  were  insufficient  for  adeci- 
aion^  bebavse  made  on  so  small  a  qoiintity  as  600  grains 
rf  wateri  Dr  Watson's  experiments  have,  for  the  roost 
fmri  the  Same  defect.  Some  of  ihtxnf  iiowevcr,  are  of 


groat  value  in  this  question,  and  are  very  ftt  (br  aseer-  iCpecific 
taining  the  specific  gravity  of  dissolved  salts.  In  one  of  Ornriiv. 
them  (not  particularly  narrated)  he  found  that  a  quan« 
tity  of  dissolved  salt  occupied  the  same  bulk  in  two  very 
different  states  of  dilution.  We  cannot  pretend  to  re* 
concile  this  with  our  experiments.  We  have  given  these 
as  they  stood  5  and  we  think  them  conclusive,  because 
they  were  so  numerous  and  so  perfectly  consistent  with 
eacK  other  5  and  their  result  is  so  general,  that  we  have 
not  found  an  exception.  Common  salt  is  by  no  means 
the  most  remarkable  instance  of  condensation.  Vege- 
table alkali,  sal  ammoniac,  and  some  others,  exhibit 
much  condensation. 

We  thought  this  a  proper  opportunity  of  considering 
this  question,  which  is  intimately  connected  with  the 
principles  of  chemical  solution,  and  was  not  perhaps 
considered  in  sufficient  detail  under  the  article  Che- 
mistry. We  learn  from  it  in  general,  that  the  quan- 
tities of  salt  ill  brines  increase  at  somewhat  a  greater 
rate  than  their  specific  gravities.  This  difference  is  in 
many  cases  of  sensible  importance  in  a  commercial  view. 
Thus  an  alkaline  lixivium  for  the  purposes  of  bleaching 
or  soap-making,  whose  specific  gravity  is  1*234,  ^^  ^^' 
ceeds  that  of  water  by  234,  contains  361  onnces  of  salt 
in  a  cubic  foot  5  a  ley  which  exceeds  the  weight  of 
%i|ater  twice  as  much,  or  468  ounces  per  cubic  foot,  con- 
tains 777  ounces  of  salt,  which  es^eeds  the  double  of 
361  by  ^^  ounces,  more  than  seven  per  cent.  Hence 
we  learn,  that  hydrometers  for  discovering  the  strength 
of  brines,  having  equal  divisions  on  a  cylindrical  8tem« 
are  very  erroneous  5  for  even  if  the  increments  of  spe- 
cific gravity  were  proportional  to  the  quantities  of  salt 
in  a  gallon  of  brine,  the  divisions  at  the  bottom  of  the 
stem  ought  to  be  smaller  than  those  above. 

'J'he  construction  of  the  following  table  of  strength* 
from  the  above  narrated  series  of  brines  is  sufficiently 
obvious.  Column  first  is  the  specific  gravity  as  discover- 
ed by  the  balance  or  hydrometer,  and  also  is  the  number 
of  ounces  in  a  cubic  foot  of  the  brine.  Col.  2d  is  the 
ounces  of  the  dry  salt  contained  in  it. 

l^BLE  of  Brines  of  Common  SaiU 


Wei^ln 

Sail 

Weight 

Salt 

Cub.  Ft 

in 

Cub.  Ft. 

ID 

Brill  r. 

Cuh.  Ft. 

Brine. 

Cub.  Ft. 

170 

1. 000 

0 

1  115 

I.C08 

10 

1. 122 

180 

I.OI5 

20 

1.128 

190 

1.022 

30 

I-I34 

200 

1.029 

40 

1. 140 

210. 

1.036 

50 

I.I47 

220 

1.043 

60 

I-M3 

230 

1.050 

70 

'•»59 

240 

1.057 

80 

1.165 

250 

1.064 

90 

1.172 

260 

1.070 

J  00 

1.178 

270 

1.077 

110 

1.184 

280 

1.083 

120 

1.190 

290 

i.opo 

130 

1.197 

300 

r.096 

140 

1.203 

310 

I.I03 

150 

I.2C6 

316 

1.109 

1^0 

1.208 

320 

4C  2 


The 
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Tlie  table  ilifTers  conaideriiljlj'  froiu  Mr  I>«inl»ert'ii. 
The  quantities  ol'salt  cormpondinfc  toany  apedCcgra- 
-'  vity  are  about  tV*  I^*"  ^i*"  ■"  ^i'  l»ble.  But  ibe 
rcHili^r  will  sec  tbat  tliey  curreaponil  with  the  wiiea  of 
exjicriinenta  above  narrated  ;  and  theae  were  but  a  few 
of  many  "liicli  nil  correflponded  ivitbin  an  hundredth 
Tlie  cause  of  the  dilTerence  ceema  to  be,  that 
of  common  salt  contain  magncsian  salti, 
nhich  contain  a  veiy  great  pra)Kirtioa  of  water  necessary 
for  their  crystallization.  The  salt  which  we  a*ed  was 
of  the  purest  kind,  but  such  as  may  be  had  from  every 
salt  wui'k,  t)j  Loi'd  Uundonald's  very  kvj  pioceas,  tIe. 
bv  passing  thrnntjh  it  a  saturated  solution  boiling  hot, 
which  carries  off  with  it  about  four-firths  of  all  the  bit- 
ter salts.  Our  aim  being  to  ascertain  the  quantities  of 
pure  sea-salt,  and  (o  learu  by  the  bye  its  relation  to 
valer  in  respect  of  density,  we  lliouslit  it  necessary  to 
use  the  purest  salt.  We  also  dried  it  for  several  days 
in  a  stuvr,  so  that  it  contained  no  water  not  absolutely 
necessary  for  its  crystHlllzAtion.  An  ounce  of  such  salt 
will  conimuuicate  a  greater  Specific  gravity  to  water 
than  an  ounce  of  a  salt  ibat  'it  le»a  pure,  or  tbat  coo- 

TLe  speciiic  gravity  1.C90  is  that  of  ordinary  pickles, 
nhich  nre  estimated  as  to  alieof(tb  by  floating  an  egg. 

\Ve  cannot  raise  the  specific  gravity  higher  than 
1.206  by  Eimply  dissolving  salt  in  cold  water.  But  it 
will  become  much  dfnsi-r,  and  will  even  attain  the  spe- 
cific gravity  1.340  by  boiling,  then  holding  about  366 
ounces  in  the  cubic  foot  of  hot  brine.  But  it  nill  <lo 
poiiit  by  cooling,  and  when  of  the  temperature  53°  or 
60°,  hardly  exceeds  i.205.  We  obtained  a  brine  by 
bulling  till  tbe  salt  grained  very  rapidly.  When  it 
cooled  to  60°,  its  specific  gravity  was  1.2063  i  '*'"'  " 
vt-ssel  which  held  3J06  grains  of  distilled  water  held 
4229  of  this  brine.  This  waii  evaporated  to  dryness, 
and  there  were  obtained  1344  grains  of  salt.  By  this  was 
computed  the  number  interposed  betneen  310  and  320 
in  tho  table.  We  have,  however,  raised  (be  specific 
gravity  to  1.117,  by  putting  in  no  more  salt  tfaan  was 
necessary  fur  this  density,  and  using  heat.  It  thea 
cooled  down  to  60°  without  quitting  any  salt ;  but  if  a 
ten  griLins  of  salt  be  thrown  into  this  brine,  it  will 
quickly  deposit  a  great  deal  more,  and  its  density  nill 
decrease  to  i.2o6.  We  Bad  this  to  bold  in  all  salts  ; 
and  it  is  a  very  initmciive  fact  in  Ibe  theory  of  crystal- 
lization ;  it  resembles  the  effect  which  a  magnet  pro- 
ducts upon  iron  filings  in  its  neighbourhood.  It  makes 
them  lemporarv  mH){nets,  and  causes  there  to  arrange 
themselves  as  if  they  bad  been  rtally  made  permanent 
magnets.  Just  so  a  cryntal  already  formed  disposes  the 
rest  to  crystallize.  We  imagine  that  this  anulogy  Is 
complete,  and  that  the  forces  are  similar  in  both  cases. 

Tbc  above  table  is  computed  for  the  temperature  $^° ; 
hut  in  other  temperatures  the  strenf^th  will  lie  ditTerent 
on  two  accounts,  viz.  the  expansion  of  the  brine  and  the 
dissolving  power  of  the  water.  Water  expand»  about 
40  parts  in  looo  when  htattd  from  60°  to  212°.  Sn- 
turuU'd  brine  expands  about  48  parts,  or  one  fiftb  more 
than  water)  and  this  excess  of  evpansii'-n  is  neatly  pro- 
portional to  the  quanlily  of  »alt  in  tbe  brine.  If  there- 
fore any  circumstance  ahuuld  oblige  us  to  examine  a 
brine  in  a  temperature  much  above  6o°,allowance  should 
be  made  for  this.  Thus,  should  the  specific  i'i,ivily 
of  brine  of  the  tenipcratuie  130  (which  is  nearly  half 
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way  between  6oMid  2iz)  be  1.140,   we  mtut  increase  %> 
it  by  30  (half  of  40);  and  having  fbuDd  ibc  strength  G" 
340  correspondiog  to  this  corrected  aprciGc  gravity,  we '" 
must  correct  it  again  by  adding  i  to   the  speci6c  gra- 
vity for  eveiy  45  ounces  of  salt. 

But  a  much  greater  and  more  ancertain  correclion  b 

/on  account  of  the  variation  of  tbp  diaitolvlog 
water  by  heal.  I'bis  indeed  is  very  small  in 
the  case  of  aea-salt  in  comparison  with  other  eajts.  We 
presume  that  our  readers  are  apprised  of  this  peculiarity 
of  sen-salt,  that  it  dissolves  neatly  in  equal  quantitiet  ii 
hot  or  in  cold  water.  But  although  water  of  ibe  teoi* 
perature  60  will  not  dissolve  more  than  330  0(  335 
ounces  of  tbe  purest  and  dryeat  sea-salt,  it  will  lake  op 
above  20  ounces  more  by  boiling  on  it.  ^^Iien  tint 
saturated  to  the  utmost,  and  allowed  to  cool,  it  don  not 
quit  any  of  it  till  it  is  far  cooled,  viz.  near  to  60°.  It 
then  deposit*  this  redundant  salt,  and  faoldd  tbe  rest  till 
it  is  just  going  to  freeze,  when  it  lets  it  so  in  tite  inBlaat 
of  freezing.  -JLf  evaporated  in  the  itatn  in  which  it  con- 
tinues to  hold  the  salt,  it  will  yield  nbove  400  ounces 
per  cubic  foot  of  brine,  in  good  crystals,  but  r&tber  over- 
chargrd  with  water.  And  since  in  tbis  state  tbe  cnbie 
foot  of  brine  weighs  about  1 220  ounces  it  follows,  that 
820  ounces  of  water  will,  by  boiling,  dissolve  400  of 
crystallized  salt. 

The  table  shows  how  much  any  brine  must  be  bmtci 
duwn  In  order  tograln.  Having  observed  itsspeci&cgra* 
vity,  find  in  the  table  the  quantity  of  salt  carrespondiog. 
Call  this  .r.  Then,  since  a  boiling  hot  graining  or  satn- 
rated  solution  contains  340  ounces  in  the  cubic  foot  of 

brine,  soy  340  :  1 000  =:  *  : *.    This  is  the  bulk 

34° 
to  which  every  cubic  foot  (valued  at   1000)  must  be 
boiled  donn.     Thus  suppose  the  brine  has  the  specific 
gravity  1109.     It  bolda  160  ounces  per  foot,  and  we 


must  boil  off  -^-^  of  every  cubic  foot  or  gallon. 

These  remarks  are  of  importance  in  the  nrnnafaclDre 
of  common  salt ;  they  enable  us  to  appreciate  the  va- 
lue of  salt  springs,  and  to  know  how  far  it  may  be  pn>> 
dent  to  engage  in  tbe  manufacture.  For  the  doctrine 
of  latent  heat  assures  us,  that  in  order  to  boil  off  a  cer- 
tain quantity  of  water,  a  certain  quantity  of  beat  is  ift. 
diapenaably  necessary.  Alter  the  most  judicious  ap^- 
cation  uf  this  heat,  tbe  consumption  of  fuel  may  be  too 
expensive. 

.  The  specific  gravity  of  sea-water  in  these  cllmatea 
does  not  exceed  1.03,  or  the  cubic  foot  weighs  1030 
ounces,  and  it  contains  about  41  onnces  of  shU.  libe 
brine  pits  tn  England  are  vastly  richer;  bat  in  many 
parts  of  tbe  world  brines  are  boiled  for  salt  which  do 
not  contain  abuve  10  or  20  ounces  in  the  cubii,  foot. 

In  buying  salt  by  weight,  it  is  of  importance  to  knsw 
the  degree  of  humidity.  A  salt  will  appear  pretty  diT 
(if  free  from  magocslan  »<alls)  ihouuh  moistened  with  one 
per  cent,  cf  water  ;  and  it  is  found  that  incipitot  hi'.mi- 
dlly  exposes  it  much  to  farther  deliquescence.  A  much 
smaller  degree  of  humidity  may  be  discovered  by  ibe 
specific  gravity  of  a  brine  made  with  a  fen  onnccs  of 
the  salt.     And  the  inxpcction  of  the  table  iDfomis  ns. 
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ific  that  the  brine  should  be  weak  ^  for  the  differences  of 
iir-  specific  gravity  go  on  dinynishing  in  tlie  stronger  brines ; 
■"*'  300  ounces  of  dry  salt  dissolved  in  897  ounces  of  water 
should  give  the  specific  gravity  1197.  Suppose  it  be 
but  1 190,  the  quantity  of  salt  corresponding  is  only 
290  J  but  when  mixed  with  897  ounces  of  water,  the 
weight  is  11971  although  the  weight  of  the  cubic  foot 
is  only  lipo.  There  is  therefore  more  than  a  cubic 
foot  of  the  brine,  and  there  13  as  much  salt  as  will  make 
more  than  a  cubic  foot  of  the  weight  1190.     There  is 

2Q0X — ^t  o'  2014  ounces,  and  there  is  84-  ounces  of 
-^       1190 

water  attached  to  the  salt. 

The  various  informations  which  we  have  pointed  out 
as  deducible  from  a  knowledge  of  the  specific  gravity  of 
the  brines  of  common  salt,  will  serve  to  suggest  several 
advantages  of  the  knowledge  of  this  circumstance  in 
other  lixivia.  We  shall  not  therefore  resume  them,  but 
simply  give  another  table  or  two  of  such  as  are  most  in- 
teresting. Of  those,  alkaline  leys  are  the  chief,  being 
of  extensive  use  in  bleaching,  soap-making,  glass  mak- 
ing, &c. 

We  therefore  made  a  very  strong  ley  of  the  purest 
vegetable  alkali  that  is  ever  used  in  the  mand factories, 
not  cbinkiiig  it  necessary,  or  even  proper,  to  take  it  in 
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its  state  of  utmost  purity,  as  obtained  from  cnbic  nitre  Specific 
and  the  like.  We  took  salt  of  tartar  from  the  apothe-  GraTity. 
cary,  perfectly  dry,  ol' which  ^1983  grains  were  dissolved 
in  3540  grains  of  distilled  water;  and  after  agitation 
for  .several  days,  ami  then  btandiog  to  deposit  sediment, 
the  clear  ley  was  decanted.  It  was  again  agitated ;  be- 
cause, when  of  this  strength,  it  becomes,  in  a  very  short 
time,  rarer  above  and  denser  at  the  bottom.  A  flask 
containing  4200  grains  of  water  held  6165  of  this  ley 
when  of  the  temperature  55^.  Its  specific  gravity  was 
therefore  1.4678,  and  the  6165  grains  of  ley  contained 
3264  grains  of.salt.  We  examined  its  specific  gravity 
in  different  states  of  dilution,  till  we  came  to  a  brine 
containing  51  grains  of  salt,  and  4189  grains  of  water, 
and  the  contents  of  the  flask  weighed  4240  grains  :  its 
specific  gravity  was  therefore  1.0095.  ^^  ^^^  train  of 
experiments  the  progression  was  roost  regular  and  satis- 
factory \  so  that  when  we  constructed  the  curve  of  spe- 
cific gravities  geometrically,  none  of  the  points  dev/ated 
from  a  most  regular  curve.  It  was  considerably  more 
incurvated  near  its  commencement  than  the  curve  for 
sea-salt,  indicating  a  much  greater  condensation  in  the 
diluted  brines.  We  think  that  the  following  table,  con- 
structed in  the  same  manner  as  that  for  common  salt, 
may  be  depended  on  as  very  exact. 


Weight  of 

Salt 

Weight  or 

Salt 

Weight  of 

SalL 

Weight  of 

Salt 

Cub.  foot 

coat 

Cub.  Fowl 

COIlt. 

Cnh.  Foot. 

coot. 

Cub.  Foot 

contk 

01. 

OS. 

OS. 

OS. 

o& 

OS. 

oc. 

OS. 

1000 

0 

II74 

260 

2329 

520 

147 1 

780 

IO16 

20 

1 187 

280 

1340 

540 

1482 

800 

103 1 

40 

1200 

300 

1 351 

560 

J  493 

820 

1045 

60 

I2I2 

320 

1362 

580 

1504 

840 

IC85 

80 

1224 

340 

'37? 

600 

^5^5 

860 

1071 

100 

1236 

360 

»384 

620 

1526 

880 

1084 

120 

1248 

380 

1395 

640 

^537 

900 

1098 

140 

1259 

400 

1406 

660 

'547 

920 

1II2 

160 

1270 

420 

1417 
1428 

680 

»557 

940 

IJ2C 
II38 

180 

1281 

440 

700 

1567 

960 

200 

'293 

460 

1438 

720 

1577 

980 

1 1 50 

220 

1305 

480 

J  449 

740 

1586 

1000 

I162 

240 

1317 

500 

J  460 

760 

We  see  the  same  augmentation  of  the  density  of  the 
salt  in  the  diluted  brines  here  as  in  the  case  of  common 
salt.  Thus  a  brine,  of  which  the  cubic  foot  weighs 
1482  ounces,  or  which  has  the  specific  giavity  1.482, 
contains  800  ounces  of  dry  alkali  and  682  of  water. 
Therefore,  if  we  suppose  the  density  of  the  water  un- 
changed, there  remains  the  bulk  of  318  ounces  of  water 

to  receive  840  ounces  of  salt:  its  density  is  therefore  — ^^ 

^  2.512  nearly.  But  in  the  brine  whose  weight  per 
loot  is  only  1016  there  are  20  ounces  of  salt,  and  there- 
fore 996  of  water  j  and  there  is  only  four  ounce-mea- 
sures of  water,  that  is,  the  bulk  of  four  ounces  of  water, 
•to  receive  20  ounces  of  salt.     Its  specific  gravity  there- 

20 
fore  is  — ,  =:  5,  almost  twice  as  great  as  in  the  strong 

4         . 
brine.  Accordingly  Mr  Achard  i«  disposed  to  admit  the 


absorption  (as  it  is  carelessly  termed)  in  the  case  of  sal 
tart.  But  it  is  a  general  (we  think  an  universal)  fact 
in  the  solution  of  salts.  It  must  be  carefully  distin- 
guished from  the  first  contraction  of  bulk  which  salts 
undergo  in  passing  from  a  solid  to  a  fluid  form.  The 
contraction  uow  under  consideration  is  analogous  to  the 
contraction  of  oil  of  vitriol  when  diluted  with  water; 
for  oil  of  vitriol  must  be  considered  as  a  very  strong 
brine  which  we  cannot  dephlegmate  by  distillation,  and 
therefore  cannot  obtain  the  dry  saline  ingredient  in  a 
separate  form,  so  as  to  observe  its  solid  density,  and  say 
how  niueh  it  contracts  in  first  becoming  fluid.  The  way 
of  conceiving  the  first  contraction  in  the  act  of  solution 
as  a  lodging  of  the  particles  of  the  one  ingredient  on  the 
interstices  of  the  other,  '*  quWisse  nichcnt^cnaugmentani 
U  poi'ds  sans  aff.cUr  le  volume  de  la  saufnure^'*^  as  £uler 
and  Lambert  express  themselves,  is  impossible  here, 
when  both  are  fluids.  Indeed  it  is  but  a  slovenly  way  of 

thinking 
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SfMcific  thinking  in  either  case,  and  should  be  ayoided,  because 
'^GrsTitj.  inadvertent  persons  are  apt  to  use  as  a  physical  principle 
what  13  merely  a  nrode  of  speech. 

We  learn  tVom  the  table,  that  a  hydrometer  with 
equidistant  divisions  on  a  cylindrical  or  prismatical  stem 
is  still  more  erroneons  than  in  the  brines  of  common 
salt. 

We  learn  from  the  experiments  of  Kirwan,  Lavoisier, 
and  othei*s,  that  dry  salt  of  tartar  contains  about  one- 
fourth  of  its  wf  ight  of  fixed  air.  In  many  applications 
of  this  salt  to  tfae  purposes  of  manufacture,  this  ingredi- 
ent is  of  no  use.  In  some  it  is  hurtful,  and  must  be  ab- 
stracted by  lime.  Soap-maker's  ley  consists  of  the  pure 
alkaline  salt  dissolved  in  water.  It  is  therefore  of  im- 
portance to  ascertain  its  quantity  by  means  of  the  speci- 
fic gravity  of  the  brine.  For  this  purpose  wc  took  a  ley 
of  sal  tart,  whose  spcciRc  gravity  was  1.20417,  con- 
taining 314  ounces  of  mild  alkali  in  a  cubic  foot  of  ley, 
and"  we  rendered  it  nearly  caustic  by  lime.  The  specific 
gravity  was  then  1.1897.  This  is  a  very  unexpected 
result.  Nothing  is  employed  with  more  success  than 
quicklime  for  dcphlegmating  any  watery  fluid.  We 
iihould  rather  have  expected  an  increase  of  specific  gra- 
vity by  the  abstraction  of  some  of  the  water  of  the  men- 
struum, and  perhaps  the  water  of  the  crystallization,  and 
the  aerial  part  of  the  salt.  But  we  must  ascribe  this  to 
tiie  great  density  in  which  the  fixed  air  exists  in  the 
mild  alkali. 

It  is  unnecessary  to  give  similar  tables  for  all  tlie  salts, 
unless  we  were  writing  a  dissertation  on  the  theory  of 
tJieir  solution.  We  shall  only  observe,  that  we  examin- 
ed with  particular  attention  sal  ammoniac,  because  Mr 
Achard,  who  denies  what  is  called  the  absorption  of 
salts,  finds  himself  obliged  to  allow  something  like  it  in 
this  salt.  It  does  not,  however,  differ  from  those  of 
which  we  have  given  an  account  in  detail  in  any  other 
respect  than  this,  that  the  changes  of  fluid  density  are 
much  less  than  in  others  (instead  of  being  greater,  as 
Achard's  experiments  seem  to  indicate)  in  all  brines  of 
moderate  strength.  Bnt  in  the  very  weak  brines  there 
is  indeed  a  remarkable  difference  ;  and  if  we  have  not 
committed  an  error  in  our  examination,  the  addition  of 
one  part  of  sal  ammoniac  to  64  of  water  occupies  less 
room  than  the  water  alone.  We  think  that  we  have  met 
with  this  as  an  accidental  remark  by  some  author,  whose 
work  we  do  not  recollect.  But  we  do  not  choose  to 
rest  so  much  on  our  form  of  the  experiment  in  such  weak 
brines.  The  following  mixtures  will  nbunilantly  serve 
for  constructing  the  table  of  its  strength  :  Sal  ammoniac 
=960  grains  was  dissolved  in  SS^^  giains  of  water, 
making  a  brine  of  4466  grains.  A  phial  which  held 
1600  grains  water  held  1698  of  this  brine.    It  contained 
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1698  X  960  ^  .        -      ,       ^. 

— ^"^7 ^f  o'  365  grskins  of  salt.     The  specific  gr^ 

vity  was  j^,  =1.061,  and  the  cubic  foot  weighed 


1 06 1  ounces.     It  also  contained 


1061  X  !^6s 
J  698       ' 


or  288 


oonces  of  salt.     By  repeated  abstraction  of  brine,  and 
replacing  with  vfater,  we  had  the  following  series ; 


Serier* 


Weight  of  brine. 
After  taking  out  7, 
After  taking  out  •{-, 
Afler  taking  out  ^, 
After  taking  out  ^t 


t 

t 


* 

OlM 

Brine. 

Sp.  Gr.         M 

CaLFtI 

I*^ 

1698 

i.o6x      228 

2d, 

1676 

1.048      171 

3rf. 

^^53 

^'^3S      "4 

4tA, 

1630 

1.019       57 

5'^'. 

i6i6 

i.oio        28} 

6tA, 

1610 

1 .0063       '4i 

V'h 

1605 

1.C038        7J 

ri'i 


This  series  is  extremely  regular,  and  the  progress  of 
density  may  be  confidently  deduced  from  it. 

From  the  whole  of  this  disquisition  on  the  relation  be- 
tween the  specific  gravities  of  brines  and  the  quantities 
of  salt  contained,  we  see  in  general  that  it  may  be  guess- 
ed at,  with  a  degree  of  useful  precision,  from  thedensit? 
or  specific  grav<ty  of  saturated  solutions.  We  thcrefotv 
conclude  with  a  list  of  the  specific  gravities  oi  several 
saturated  solutions,  made  wilh  great  care  by  the  bishop 
of  Landaff.— The  temperature  was  4^®.  The  first  nu- 
merical column  is  the  density  of  saturated  brine,  and  the 
next  is  the  density  of  a  brine  consisting  of  i  2  parts  (br 
weight)  of  water  and  one  of  salt.  From  this  may  be 
inferred  the  quantity  in  the  saturated  solution,  and  from 
this  again  may  be  inferred  the  quantity  corresponding 
to  inferior  densities. 


BoraXf 

I.910 

Cor.  Sublim. 

1037 

Alum, 

^'^33 

Clauk  sah. 

1.054 

Common  salt. 

1.198 

Sal.  cath.  amar. 

1.232 

Sal  ammon. 

1.C72 

Vol.  alk.  mite. 

1.087 

Nitre, 

1.095 

KocI»#:}le  salt, 

1.114 

Blue  vitriol. 

KI50 

G:ieen  vitriol, 

1.157 

White  vitriol, 

1.386 

Pearl  ash, 

J -534 

1.029 

1.059 
I  039 

1.026 

1.050 

1.052 

1.043 

1.045 


SPECTACLES,  in  Diuptrics^  a  machine  consisting 
of  two  lenses  set  in  silver,  hmTi,  &c.  to  assist  the  de- 
fects of  the  organ  of  sight.  Old  people,  and  others  uho 
have  flat  eyes,  nse  convex  spectacles,  which  cause  the 
rays  of  light  to  converge  so  as  to  meet  upon  the  retina: 
whereas  myopes,  or  short-sighted  people,  use  concave 
lenses  for  spectacles,  which  cause  the  rays  tu  diverge, 
and  pi*event  their  meeting  ere  they  reach  the  retina. 
See  Optics. 

Some  cases  of  a  peculiar  nature  have  been  met  wilh 
where  the  sight  receives  no  assistance  from  tlie  use  af 
either  convex  or  concave  glasses.  To  remedy  this,  the 
following  method  was  contrived  and  successful  I  v  adopt- 
tAn  A  man  about  sixty  yeairs  of  age  havtn|r  almost  tv- 
ttrely  lost  his  sight,  could  9«e  nothing*  but  a  kind  of 
thick  m«fttAvi(li  little  black  specks  in  it  which  seemed  M 
fioat  fn  the  air.  He  could  neither  read,  wwHc.  the'strceM, 
nor  distiagiiisb  his  friends  wlio  werre  most  fainilmr  M 
him.  In  this  deplorable  situation  he  procured  soma 
ipeetaol^  with  lal^geringi'f  itiid  barVtng  faken  oat  thi 
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conic  tnbc  of  bJack     to  consult  Uie  witch  at  Endor,  beask'^d  b«r  to  bring    Sptctre. 


ctre. 


fciiclet  glasses,  lie  soHstitnted  for  them 

Spanisli  copper.  Looking  throagh  the  large  end  of  the 
cone  he  could  read  tha  smallest  print  placed  at  its  other 
extremity.  These  tubes  were  of  different  lengths,  and 
the  openings  at  the  end  were  also  of  different  sizes;  the 
smaller  the  ajierture  the  better  could  he  distinguish  the 
smallest  letters;  the  larger  the  aperture  the  more  words 
or  lines  it  comnmnded  ;  and  consequently  the  kss  occa- 
sion was  there  Air  moYing  the  head  and  the  band  in 
reading.  Sometimes  h«  used  one  eye,  sometimes  tbe 
other,  alternately  relieving  each,  for  the  rays  of  the  two 
eyes  could  not  unite  upon  the  same  object  when  thus  se- 
parated by  two  opaque  tubes.  Tbe  thinner  these  tubes, 
the  less  troublesome  are  they.  They  must  be  totally 
blackened  within  so  as  to  prevent  all  shining,  and  they 
should  be  made  to  lengthen,  or  contract,  and  ealarge  or 
reduce  the  aperture  at  pleasure. 

When  he  placed  convex  glasses  in  these  tubes,  the 
letters  indeed  appeared  larger,  but  not  so  clear  and  di- 
stinct as  through  the  empty  tube ;  he  also  found  the 
tubes  more  convenient  when  not  &xed  in  tlie  spectacle 
rings  ;  for  when  they  hung  loosely  they  could  be  raised 
or  lowered  with  the  hand,  and  one  or  both  might  be 
Uf$ed  as  occasion  rf^qoired.  It  is  almost  needless  to  add 
that  the  material  of  the  tubes  is  of  no  importance,  and 
that  tbry  may  be  made  of  iron  or  tin  as  well  as  of  cop- 
per, provided  the  insides  of  tliem  be  sufficiently  black- 
mhfy  jened  *. 

'7PP-  Ocular  SPECTRA,  images  presented  to  the  eye 
after  removing  them  from  a  bright  object,  or  closing 
IVoiMthem.  When  any  one  has  long  and  attentively  looked 
at  a  bright  object,  as  at  tbe  setting  sun,  on  closing  his 
eyes,  or  removing  them,  an  image,  which  resembles  in 
form  the  object  he  was  attending  to,  continues  son>e 
time  to  be  visible.  This  appearance  in  the  eye  we  shall 
call  the  ocular  spectrum  of  that  object. 

These  ocular  spectra  tre  of  four  kinds :  rst^  Such  as 
are  owing  to  a  less  sensibility  of  a  defined  part  of  t lie 
retina,  or  spectra  from  defect  of  sensibility.  2d,  Si»ch 
are  owing  to  a  greater  sensibility  of  a  defined  part  of 
tbe  retina,  or  spectra  from  excess  of  sensibility.  3d,  Soch 
as  resemble  their  object  in  its  colour  as  well  as  form  ; 
which  may  be  termed  direct  ocular  spectra.  4tk,  Such 
as  are  of  a  colour  contrary  to  that  of  their  object,  which 
may  be  termed  reverse  ocular  spectra. 

SPECTRE,  an  apparition,  or  something  supposed  to 
be  preternaturally  visible  to  human  sight,  whether  the 
ghosts  of  dead  men  or  beings  superior  to  man. 

A  belief  that  supernatural  beings  sometimes  roako 
themselves  visible,  and  that  the  dead  sometimes  revisit 
tbe  living,  has  prevailed  among  most  nations,  especially 
in  the  rudest  ages  of  society.     It  was  common  among 
the  Jews,  among  the  Greeks,  and  among  the  Romanes 
as  we  find  from  the  Scriptures,  and  from  the  poems  of 
Homer  and  Virgil.    Celestial  appearances  were  indeed 
so  often  exhibited  to  the  Jews,  that  the  origin  of  their 
belief  is  not  difficult  to  be  explained.— The  Divine  Be<^ 
ing  manifested  himself  to  each  of  the  patriarchs  by  some 
sensible  sign,  generally  by  a  flame  of  fire,  as  he  did  to 
Moses.    Under  this  semblance  also  did  be  appear  to  the 
Israelites  during  their.  abo<le  in  the   desert,  and  after 
they  obtained  a  settlement  in  the  land  of  Canaan.   Nor 
did  they  believe  that  heavenly  beings  alone  assumed  a 
sensible  appearance  ;  They,  believed  that  deceased  men 
also  sometimes  revisited  this  worlds     When  'Saul  weal 


up  tbe  person  whom  he  should  name  unto  her :  .a  proof' 
that  he  considered  his  demand  as  easy  to  be  performedy 
and  therefore  that  he  probably  acted  under  the  io£uence 
of  popular  opinion.  The  same  opinions  had  been  geue^ 
rally  entertained  at  a  much  earlier  period  ;  for  necro- 
mancy and  witchcraft,  the  arts  by  which  the  dead  wera 
supposed  to  be  raised,  had  been  prohibited  while  the  Is- 
raelites were  in  tbe  wilderness,  and  yet  untainted  with 
the  vices  of  die  Canaan ites.  They  must  therefore  bav« 
derived  them  from  Egypt,  the  cradle  of  superstition,  aa 
well  as  of  the  arts  and  sciences. 

Among  the.  Greeks  and  Romans  the  apparition  of 
spectres  was  generally  believed. .  On  innumerable  occa-« 
sions  the  gods  are  said  to  have  discovered  themselves  to 
the  eyea  of  mortaU,  to  have  held  conferences,  and  to 
have  interposed  their  aid.  The  ghosts  of  the  dead,  too» 
are  said  to  have  appeared.  When  iEneas,  amidst  th« 
distraction  and  confusion  of  bis  mind  in  flying  from  the 
destruction  of  Troy,  had  lost  bis  wife  by  tbe  way,  bit 
retui*ned  in  search  of  her.  Her  shade  appeared  to  hint 
(for  she  herself  had  been  slain)  with  the  same  aspect  aa 
before,  but  her  figure  was  larger.  She  endeavoured  ta 
assuage  the  grief  of  her  uidiappy  husband,  by  ascribing, 
her  death  to  the  appointment  of  tbe  gods,  and  by  fore* 
telling  the  illustrioits  honours  which  yet  awaited  him. 
But  when  ^neas  attempted  to  clasp  ber  in  his  arms,  tba 
phantom  immediately  vanislied  into  air.  From  this  story 
we  may  observe,  that  the  ancients  believed  that  the  urn,'* 
bne  or  shades,  retained  nearly  the  same  appearanee  after 
death  as  before  ;  (hat  they  had  so  far  the  i^sembJance  of 
a  body  as  to  be  visible  ;  that  they  could  think  and  speak 
as  formerly,  but  could  not  be  touched.  This  def^crip* 
tion  applies  equally  well  to  those  shades  which  had 
passed  the  river  Styx,  and  taken  up  their  residence  in 
the  infernal  regions.  Such  were  the  shades  of  Dido,  of 
Deiphobus,  and  all  those  which  i£neas  met  with  in  hit 
journey  throngh  the  subterraneous  world* 

It  appears  from  tbe  writings  of  modern  travellers  wlm 
have  visited  rude  and  »ivage  nations,  that  the  belief  of 
spectres  in  no  less  common  among  them.     Mr  Bruce 
tells  us,  that  thcipriest  of  the  Nile  affirmed,  that  he  had 
more;tbaa  once  seen  the  spirit  of  the  river  in  the  form 
of  an  oM  man  with  a  white  beard.     Among  the  Maho'* 
metans  the  doctrine  of  spectres  seems  to  be  reduced  to 
a  regular  systcju,  by  the  accounts  which  they  give  of 
genii.     Whoever  baa  read  the  Arabian  Nights  Enter- 
tainmenta  roust  have  for nished  his  memory  with  a  theiK 
•and  instances  of  this  kind.     Their  opieiocifl  coocerniBg 
genii  seem  to  be  a  corrupted  mixture  of  the  doctrines  of 
the  Jews  and  ancient  Persians.   In  Christian  countries, 
too,  notwithstanding  the  additional  light  which  their  re-* 
ligioo  has  sprrad,  and  the  great  improvement  in  the 
sciences  to  which  it  has  been  subservient,  the  belief  of 
ghosts  and  apparitions  is  very  geaeral,  especially  among 
the  lower  ranks.     They  believe  that  evil  spirits  some- 
times make  their  appearance  io  order  to  terrify  wicked 
men,  especially  those  who  have  committed  murderw-^ 
They  suppose  that  the  spirits  of  dead  men  assume  a  cor- 
poreal appearance,  hover  about  church- yards  and  the 
houses  of  the  deceased,  or  haunt  the  places  where  mur- 
ders have  been  committed.     (See  Ghost).     In  some 
places  it  is  believed  that  beings  have  been  seen  bearing 
a  perfect  resemblance  to  men  alive.     In  the  Highlands 
of  Scotland,  what  is  called  the  second  sight  is  still  be- 

UevedL 
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]!ev'«d  by  many  (we  SacosD  SigAl)i  viz.  tliftt  futote  ir^y  lor  lliat  illustrioui  diipentatioii  whicb  tbeLorJJe-  j^ 

■^  events  kk  foretold  by  certain  individual*  by  mL-ans  of  ids  c&nie  Irum  Hc&veo  to  diffuM  over  ttie  world.   Even  >- 

•pMtral  rejireKntation.  cele&llal  nppcarsnce  recorded  in  Scripture  wu  exhibiltil 

So  general  h»*  the  belief  of  ipcctrra  been,  tbxt  tbis  for  tome  vise  and  important  purpose,  wblcb  moat  beap- 

circumetance  alone  may  be  thouglit  by  some  sufficient  lo  parent  to  every  person  wbo  eoDsidcrs  tbrac  appeanDca 

.  prove  that  it  roust  have  ila  foundation  in  human  nature,  with  atieniion.     But  nlien  the  Scriptures  were  nriltn 

ace.     '\\  lien  nny  doc-  and  published,  and  the  Chrislitui  rcli^on  fully  caiabliik- 

I'td  by  all  nations,  by  cd,  rcveUtion  ceased,  and  miracles  Mod  heavenly  nes- 

id  years  from  one  an-  sages  wen:  no  longer  reqniute.    ^VbKt  credit  then  oogLt 

'       '  we  give  to  those   roarvrlluns  stories  related  in  anciint 
authors  concerning  prodigies  in  the  heavena,  and  the  ap- 
parition of  angeU  both  good  and  had  ? 
:  in  favour  of  the         It  is  not  pretended  that  any  of  lliese  prodigies  and 
il  diilinction,  and      appearances  Were  exhibited  for  purpMies  eijually  grtat 

'riainly  bo  far  ive  and  important  with  those  which  are  described  in  Sciip- 


<t  rest  upon  rational  e 
trine  hss  been  universally  t 
l^nerations  living  several  tin 
other,  and  by  people  in  all  the  dific 
ty,  there  is  certainly  the  strongest  presumpti 
elude  that  such  a  doctrine  lias  its  fonndatioi 
and  in  truth.  In  this  wny  ne  argui 
existence  of  a  God,  concci-ning  man 
the  doctrine  of  a  future  slate  :   and  c< 


.ell. 


if  the 


be  applied  to     ture  :  And  can  we  suppose  that  the  all-wisr 
we  shall  find      the  world  would  permit  bin  angels  to  rendtr  tht-n  sclvci 
I  v(  ry  f^eneral      visible  to  the  eye  of  man  for  no  pur|iu«e  at  ull,  or  foi  1 
''  purpose  which  might  have  been  c<)ually  w^ell  accompllsii- 

cJ  without  their  iotirposilion  ?  A\'ould  tiiis  be  conainlrnt 
with  |iericct  wisdom,  or  would  il  be  consistent  evenniih 
the  excellence  and  superiority  of  understandiug  nliicb 
we  are  taught  lo  ascribe  to  these  elevated  beings  ?  Tbc 
whole  will  of  God  is  revealed  to  ua  in  the  Seripiurc}', 
what  further  use  for  the  visible  interposition  of  angcU! 
It  muy  be  objected.  Are  ihcy  not  all  ministering  sjuritt, 
sent  forth  to  minister  for  them  wbo  shall  be  heinof 
salvatioD  •  ?  We  answir,  that  angels  may  animate  asd'^ 
support  good  men  by  an  invisihte  interposition.  Hot'*' 
while  the  doctrines  of  the  existence  of  God,  of  mora)  the  Apostle  is  not  speaking  of  cek-tttial  spirits,  lit 
distioctioo,  and  of  a  future  stale,  have  been  more  word  BryiAtt  signifies "  a  meuienger  ;"  and  in  Scripture 
thoroughly  confirmed  and  ascrrlained.  The  same  thing  often  relers  to  men.  In  the  passage  whirh  we  are  no« 
may  be  said  of  the  belief  of  spectres.  Hotvever  K^nc-  reviewing  it  certainly  it  applied  with  much  niore  pro- 
rally  it  has  been  adopted  in  the  firnt  stages  of  society,  or  priety  to  men  than  to  angeln  :  for  the  Apost  le  is  Mating 
by  civilized  nations  who  had  made  but  little  prngress  in  a  comparison  between  tAt  prophets,  hy  wrhoni  God,  at 
the  study  of  divine  things,  it  has  been  rejected,  we  may  sundry  tiroes  and  in  divers  manners,  spake  in  lime  ptt 
say  invariably,  wherever  theology  and  philosupliy  have      to  tiie  fathers,  and  liie  S*n,  by  wboiu  be   bath  spotn 


argui 

idolatry,  to  sacrifices,  or  lo  appariiiu 
that  it  is  applied  improperly.  Idolatry 
among  ancient  national  so  waslheollerio^  of: 
so  was  polytheism :  but. they  were  by  no  mean*  univer- 
sal. Should  we  allow,  for  tlie  sake  of  shortening  the 
argument,  that  all  ancient  nations  were  polytheisls  and 
idolaters,  and  presented  oiilalions  lo  their  imaginary 
deities,  all  that  could  he  concluded  from  ihiscoiictssion 
is,  that  they  fell  into  these  mititakea  from  their  igno- 
rance and  from  the  rude  state  of  society,  from  which 
their  imperfect  knowledge  of  theology  and  moral  philo- 
sophy was  never  able  to  rescue  them.  The*e  ermneons 
notionsfled  before  the  brightness  of  theChnatiansyelem; 


gone  hand  iu  band. 

As  all  popular  and  long  established  opinio 


jects  of  curiosity  and  research  for  the  philosophi 
think  the  belief  of  spectres  worthy  of 


these  last  days. 
I  are  oh-  And  if  God  has  given  no  commission  to  tiis  angels  la 
deliver  to  mm  since  the  publication  oftbe  Clirlsiian  re- 
ligion, is  there  any  probability  that  lie  would  give  spy 
commisiion  or  any  licence  to  evil  spirits  ?  It  will  be 
said,  that  this  doctrine  is  clearly  taught  in  the  Nen  Tes- 
tament, in  diete  words,  "  'J'he  devil  goeth  about  is  a 
roaring  lion  seeking  whom  he  may  devour.*^  We  nill 
not  avail  ourselves  of  the  intrrprelatioo  of  some,  wbo 
ssy  that  the  word  devil,  which  in  the  Grvek  languags 
signifies  an  adversary,  or  tlanderer,  refers  here  toMntS 
human  being,  who  was  a  violent  enemy  of  the  Chri- 
All  that  can  be  deduced  from  these  words,  upM 


attention 
I  in  this  light.  It  will  iherefore,  we  hope,  give 
some  satisfaction  to  the  philosophical  reader  to  see  a 
short  account  of  the  soorces  or  principles  from  which 
this  belief  is  derived.  But  as  the  belief  of  spectres  is 
connected  with  other  opinions  which  appear  to  us  high- 
n  'uriona  to  religion  ;  opinions  which  have  been  sup- 
ported by  many  learned  men,  and  which  are  still  be- 
lieved by  some  men  of  literary  education — it  will  also 
be  proper,  in  the  first  place,  to  consider  the  evidence  on 

which  this  belief  rests,  in  which  we  must  consider  both      the  supposition  that  they  refer  to  a  malignant  spirit,  it 
iheii  probability  and  credibility.  merely  that  he  goelb  about  seducing  men  to  vice.     But 

'  In  the  present  investigation  we  mean  to  net  aiide  a1-  it  is  not  by  astiuming  a  hideous  form,  and  pre«enliif 
together  the  celestial  appearances  recorded  in  Scripture,  himself  to  the  midnight  traveller,  that  such  a  purport  it 
lis  being  founded  on  unquestionable  evidence,  and  per-  to  be  accomplished.  A  spirit  muy  probably  havedinct 
le«tly  agreeable  to  those  rules  hy  which  llie  Deity  acts  access  to  our  minds  without  the  iulervention  of  any 
in  Ibe  usual  course  of  his  Providence.  The  Israelites,  thing  corporeal  ;  anil  by  escitiog  our  passions  may 
during  the  existence  of  their  state,  were  immediately  plungo  us  into  vice,  which  is  the  only  object  such  a  be- 
imder  the  anthorily  of  God,  not  ouly  as  the  moral  go-  iog  is  supposed  to  have  io  view.  None  of  the  roaivcl- 
vemor  of  the  norld,  hut  as  the  king  of  Israel.  In  the  lous  stories  which  we  have  heard  conceining  the  appari- 
infancy  of  the  world,  while  men  were  rude  and  onen-  lion  of  evil  spirits  lead  us  to  couclude  that  they  apprar 
lightened,  and  entirely  under  the  inlliicnc;e  of  idolatiy,  lo  entice  men  to  commit  crimes.  'We  never  heard  of 
many  revelationt  were  necessary  to  preserve  in  their  any  evil  spirits  that  required  men  to  steal,  to  p:  rpetnle 
minds  pure  ideas  of  the  nature  of  God,  and  of  the  wot-  robbery  or  murder.  They  only  appeared  to  terrify  iome 
Ebip  doe  to  him.  They  were  necessary  aUolopave  the  crazy  timorous  individualii,  who  have  whims  and  fancies 
1  eosii 
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tre.  eiiQW  of  tlieir  own  to  agitate  their  mincls,  tlioagh  no  pre- 
■•■-^  ternatural  vision  should  ever  appear  to  them.  It  is  not 
consistent,  therefore,  with  the  character  of  God,  and 
what  he  has  revealed  to  us  of  his  will,  to  believe  that 
he  would  commi.ssion  good  angels,  or  permit  evil  angels, 
^o  appear  to  men  since  the  propagation  of  the  gospely 
or  indeed  at  any  former  period  of  the  world,  unless 
some  great  and  mighty  purpose  was  to  be  fulfilled.  It 
is  not  consistent  with  what  we  know  of  the  nature  of 
good  or  bad  angels  to  suppose,  that  though  permission 
were  granted  them  occasionally  to  show  themselves  to 
men,  that  they  would  appear  in  that  way  which  story- 
tellers describe. 

Ft  is  equally  improbable  that  the  spirits  of  the  dead 
who  have  removed  from  this  world  should  again  be  per- 
tnitted  to  visit  it.  At  death  men  undergo  as  great, 
perhaps  a  greater  change,  than  when  they  came  first  in- 
to the  light  of  the  sun.  Is  it  not  therefore  as  impro- 
bable that  a  man  should  return  in  a  visible  corporeal 
form  af\er  ()eath,  as  that,  after  having  arrived  at  man- 
hood, he  should  return  to  the  state  in  which  he  was  be- 
fore his  birth?  Such  changes  as  these  are  evidently 
made  permanent  by  the  invariable  laws  of  nature.  But 
suppose  it  were  possible,  for  what  purpose  should  they 
return  ?  To  describe  to  us  what  is  passing  in  the  other 
world,  to  animate  us  to  virtue,  by  informing  us  of  the 
rewards  which  there  await  the  good:  or  to  alarm  us, 
by  descrfbing  the  pimishmfnt  of  the  wicked.  These 
seem  important  reasons.  But  Divine  Providence  has 
wisely  throivn  a  veil  over  futurity.  We  know  every 
thing  of  the  other  world  from  the  scripture  which  it 
is  proper  for  us  at  present  to  know.  And  as  to  incen- 
tives to  virtue,  we  are  already  blessed  with  a  number 
sufficiently  great  and  powerful  for  moral  beings,  who 
are  to  act  from  rational  motives,  and  not  from  com- 
pulsion. "  He  that  will  not  hear  Moses  and  the  pro- 
phets, will  not  be  persuaded  though  one  rose  from  the 
dead.*' 

There  is  one  strong  objection  against  the  probability 
of  spectres,  which  is  sufficient  to  prove  that  they  are 
not  intelligent  creatures  ^  or  at  least  that  they  possess 
so  small  a  degree  of  intelligence,  that  they  are  unquali- 
fied to  act  with  prudence,  to  propose  any  end  to  them- 
selves, or  use  the  proper  means  to  accomplish^that  end. 
Ghosts  often  appear  in  order  to  discover  some  crime 
that  has  been  committed :  but  they  never  appear  to  a 
magistrate,  or  person  in  authority,  but  to  some  illiterate 
clown,  who  happens  to  live  near  the  place  where  the 
crime  was  perpetrated  ;  to  some  person  who  has  no  con- 
nection with  the  affair  at  all,  and  who  in  general  is  the 
most  improper  in  the  world  for  making  the  discovery. 
For  instance,  in  Glanvi lie's  Saduct'smus  triumphatus  (a 
book  written  in  the  last  century  by  a  chaplain  of  Charles 
II.  in  support  of  the  common  opinions  respecting  witch- 
craft and  apparitions),  we  have  the  following  story: 
James  Haddock,  a  farmer,  was  married  to  Elenor 
Welsh,  by  whom  he  had  a  son.  After  the  death  of 
Haddock,  his  wife  married  one  Davis ;  and  both  agreed 
to  defraud  the  son  by  the  former  marriage  of  a  lease  be- 
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he  was  continually  haunted  by  the  apparition  in  the  Spectre, 
most  hideous  shapes,  which  even  threatened  to  tear  him  ^  m  ■ 
in  pieces,  till  at  last  be  delivered  the  message.  Now, 
had  this  spectre  had  the  least  common  sense,  it  would 
have  appeared  iirst  to  Elenor  Welsh  and  her  husband 
Davis,  and  frightened  them  into  compliance  at  once, 
and  not  have  kept  poor  Taverner  in  such  constant  dis- 
quietude, who  had  no  concern  in  the  matter. 

Another  very  odd  circumstance  respecting  apparitions 
in  general  mu:>t  not  be  omitted,  which,  is,  that  they  have 
no  power  to  speak  till  they  are  addressed.     In  the  27th 
qf  Glanville's  Relations  we  read  of  an  old  woman  that 
appeared  often  to  David  Hunter,  a  neat-herd,  at  the 
house  of  the  bishop  of  Down  and  Conners.     When*- 
ever  she  appeared,  he  found  himself  obliged  to  follow 
her  \  and  for  three  quarters  of  a  year  poor  David  spent 
the  whole  of  almost  every  night  in  scampering  up  and 
down  through  the  woods  after  this  old  woman.     How 
long  this  extraordinary  employment  might  have  conti- 
nued, it  is  impossible  to  guess,  bad  not  David's  violent 
fatigue  made  him  one  night  exclaim,  **  Lord  bless  me  ! 
would  I  were  dead  !-— shall  I  never  be  delivered  from 
this  misery  I"  On  which  the  phantom  replied,  "  Lord 
bless  me  too !  It  was  happy  you  spoke  first,  for  till  then 
I  had  no  power  to  speak,  though  I  have  followed  yon 
so  long."     Then  she  gave  him  a  message  to  her  two 
sons,  though  David  told  her  he  remembered  nothing 
about  her.     David,  it  seems,  neglected  to  deliver  tb« 
message  J  at  which  the  old  beldam  was  so  much  provoked^ 
that  she  returned  and  hit  him  a  hearty  blow  on  the 
shoulder,  which   made  him  cry  out,  and  then  speak  to 
her.     Now  if  she  could  not  speak  till  David  addressed 
her,  why  might  she  not  have  applied  this  oratorial  me- 
dicine the  first  time  she  appeared  to  him  P  It  would 
have  saved  both  herself  and  him  many  a  weary  journey  j 
and  certainly  David  would  much  rather  have  had  even 
half  a  dozen  of  blows  from  her  choppy  fists  than  have 
Wanted  so  many  nights  sleep.     To  complete  the  story, 
we  must  add,  that  when  David's  wife  found  it  impossi- 
ble to  keep  biro  from  following  the  troublesome  visi- 
tor, she  trudged  after  him,  but  never  was  gratified  with 
a  sight  of  the  enchantress.  .  David's  little  dog  too  was 
a  dutiful    attendant   on  his  master  during  his  pilgri- 
mage. 

It  is  remarked  by  Glanville,  that  ghosts  are  generally 
very  eager  to  be  gone.  Indeed  they  are  often  so  much 
so^  that  they  do  not  stay  to  tell  their  errand.  One 
would  be  induced  from  this,  as  well  as  the  circumstan- 
ces already  mentioned,  ta  think  that  they  are  the  stu- 
pidest and  dullest  of  the  dead  that  assume  the  appear- 
ance of  ghosts  \  unless  we  adopt  the  ingenious  solution 
of  Glanville,  **  that  it  is  a  very  bad  and  painful  thing 
for  them  to  force  their  thin  and  tenuious  bodies  into  a 
visible  consistence  *,  that  their  bodies  must  needs  be  ex- 
ceedingly compressed  \  and  that. therefore  they  must  be 
in  haste  to  be  delivered  from  the  unnatural  pressure." 

With  respect  to  the  evidence  in  favour  of  spectres,  if 
examined  ever  so  slightly,  it  will  he  found  very  de- 
fective.    They  only  appear  to  one  person  at  a  time ; 


queathed  to  him  by  his  father.     Upon  this  the  ghost  of    they  are  seen  only  in  the  night;  they  are  visible  only 


Haddock  appeared  to  one  Francis  Taverner  the  servant 
of  Lord  Chichester,  and  desired  him  to  go  to  Elenor 
Welsh,  and  to  inform  her  that  it  was  the  will  of  her 
former  husband  that  their  son  should  enjoy  the  lease. 
Taverner  did  not  at  first  execute  this  commission  \  but 
Vol,  XIX-  Part  IL  .f 


to  ignorant,  illiterate,  and  credulous  persons,  and  never 
present  themselves  before  men  of  education  and  learning. 
That  spectres  only  Appear  to  one  person  at  a  time, 
even  though  there  are  more  in  company,  is  an  objection 
against  the  credibility  of  their  appearance  quite  insur- 
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t  equally  good,  directing  their  eje«  to  the  Mine  spot, 
bhould  not  see  so  large  an  object  an  that  of  a  man  or 
vromaD  at  a  small  diitnnce  equally  well  !  Some  wilt  tell 
us  tbat  a  raiit  U  cast  over  the  eyes  of  the  one,  while  the 
view  of  the  other  ia  free  from  obBtruction.  But  how  is 
this  te  be  proved  ?  and  besides,  what  purpose  would  it 
serve?  Gliosis  have  seldom  any  secrets  to  disclose)  they 
might  be  proclaimed  to  a  multitude  with  as  much  pro- 
priety as  confined  to  one  person.  Shall  \te  be  told,  tbat 
the  sj>eclre  has  the  power  of  becoming  visible  to  some, 
and  of  remaining  invisible  to  others?  This  cannot  be 
allowed  without  adopting  opinions  destructive  to  reveal- 
ed religion  ■,  for  it  ivoald  be  a  miracle  :  and  we  cannot 
be  persuaded,  without  evidence,  that  God  would  em- 
power any  inferior  being  to  conlroul  at  pleasure  the  wise 
Ihits  which  he  has  ordained  for  governing  the  world. 
To  him  who  is  of  a  different  opinion,  we  would  recom- 
mend Farmer  on  Miracles  ;  a  book  in  which  this  ques- 
tion h  fully  examined. 

Spectres  appear  only  in  the  night.  Bot  why  should 
they  shun  the  light  of  the  sun  >  Those  mischievous 
ghosts  Chat  Glanville  mentions  might  indeed  have  some 
reason  to  choose  midnight  for  the  execution  of  their 
pranks,  as  they  would  be  more  easily  detected  in  0|>en 
day.  Such  was  the  roguish  drummer  that  haunted  Mr 
Mompessoi^s  house,  who  beat  his  drum  all  night,  threw 
the  old  gentlewoman's  clothes  about  the  room,  hid  her 
Bible  in  the  xJihes,  plucked  the  clothes  off  tlie  bed,  and 
amuiied  himself  with  tossing  about  Mr  Monpeuon's 
shoes.  But  why  should  a  grave  serious  ghost  appear  at 
midnight !  Might  it  not  deliver  its  message  with  as 
much  ease  and  more  success  in  the  day-time  ?  In  the 
day-time  it  would  not  excite  much  fearj  it  would  be 
listened  to  therefore  with  more  attention  ;  and  did  it 
choose  to  exhibit  itself  before  a  number  of  witnesses,  its 
grievances  would  be  more  speedily  redressed,  because 
more  persons  would  interest  themselves  in  seeing  justice 
done  to  the  injured  ghost. 

Spectres  not  only  choose  the  most  improper  time,  hut 
the  most  improper  persons.  To  render  ihe  testimony  of 
any  penon  credible,  he  must  not  only  be  a  man  of  vera- 
city, but  he  must  have  sufficient  ability  to  judge  of  tlie 
subji^ct  to  which  he  is  to  bear  witness.  It  is  not  on  the 
evidence  of  an  ignorant  illiterate  person,  wbo  has  more 


fancy  and  fear  than  judgment,  that  we  are  U>  rest  our  ) 
belief  of  what  is  supernatural.  It  is  also  worthy  of  it-<- 
mark,  that  we  have  never  heard  of  a  ghost  appearing  U 
any  person  who  did  not  previously  bcrlieve  their  exist. 
encc.  A  man  must  be  prejudiced  ia  favour  of  this  ofi- 
nion,  or  he  will  never  see  a  ghost.  But  sensible  aca 
know,  that  he  who  has  been  accustomed  to  bear  fright, 
ful  stories  of  ghosts  and  apparitiona  gliding  throogii  i 
churchyard,  or  haunting  some  particular  place,  cai 
scarcely  pass  through  a  churchyard,  or  haunted  spN 
without  conjuring  op  in  his  imagination  ibe  hidtoH 
phantoms  which  he  has  been  accustomed  to  associate 
with  such  places.  Is  it  strange,  then,  that  an  ignorut 
man,  with  a  mind  uncultivated  and  uninformed,  wlti 
all  the  prejudices  of  the  nursery  about  him,  should  ita^- 
gine  he  see*  ghosts  in  those  places  where  be  bcli»a 
they  hover,  especially  in  the  dead  boor  of  midnight, 
when,  with  the  slightest  aid  of  the  iinaginatioo,  a  cow 
may  be  turned  into  a  monstrous  pbantom,  and  the  i^ 
flection  of  tbt  beams  of  the  moon  from  a  little  water  k 
converted  into  a  gbost  with  a  wlndlng-shcet  ?  But  >by 
should  apparitions  shun  men  of  understanding  and  lean, 
ing  ?  Why  should  learning  be  formidable  tu  tliem  (a)? 
It  was  not  so  with  the  celestial  messengers  mentioned  in 
the  Scriptures  :  they  appeared  to  the  patriarchs  and  pr»- 
phets  ;  and  the  miracles  there  recorded  were  pcrforineJ 
in  the  most  public  places,  before  tbe  eyes  of  Rabbio, 
of  Scribes,  and  Pharisees.  Indeed  Ibia  circumstaiKe  ii 
sufficient  to  destroy  the  evidence  of  spectres.  Tb^ 
have  never  been  seen  by  any  but  men  of  weak  or  distem- 
pered minds,  or  by  men  who  bave  previously  belitvtd 
in  them. 

Having  now  cousidered  the  evidence  on  which  tk 
belief  of  spectres  rests,  we  will  endeavour  to  give  seat 
account  of  the  foundation  o(  it.  I'o  trace  an  opinioi, 
that  has  prevailed  so  generally  in  the  world  to  itt 
source,  is  a  labour  not  unworthy  of  Ibe  philosoiJin', 
even  though  the  opinion  be  false.  It  is  always  gratify 
ing  to  detect  the  causes  of  error:  it  is  aa  less  useful;  let 
in  order  to  refute  error,  it  is  often  sut&cient  to  point  oat 
the  sources  from  which  it  has  sprung.  To  reach  tbe 
origin  of  the  belief  of  spectres  it  not  more  difficult  tbsB 
to  account  for  idolatry  or  polytheism.  In  the  infant 
slate  of  the  intellectual  powers  every  thing  is  considectd 
as  possessing  life  and  intelligence.  The  child  beats  tk 
stool 


(a)  Tbe  celebrated  historian  De  Tbou  had  a  very  singular  adventure  at  Saumur,  in  tbe  year  1598.  Om 
night,  having  retired  to  rest  very  much  fatigued,  while  he  was  enjoying  a  sound  sleep,  he  felt  a  very  extraoidi> 
nary  weight  upon  bis  feet,  which,  having  made  him  turn  suddenly,  felt  down  and  awakened  him.  At  firat  be 
imagined  that  it  had  been  only  a  dream,  but  hearing  soon  after  some  noise  in  bin  chamber,  be  drew  aside  the  car- 
tains,  and  saw,  by  help  of  tbe  moon,  which  at  that  time  sbone  very  bright,  a  large  white  figure  watlung  up  and 
down,  and  at  the  same  time  observed  upon  a  cbair  some  rags,  which  be  thought  belonged  to  thieves  who  had 
come  to  rob  him.  The  figure  then  approaching  his  bed,  he  had  the  courage  to  ask  it  what  it  was.  "  I  an 
(said  it)  the  Queen  of  Heaven."  Had  such  a  figure  appeared  to  any  credulous  ignorant  man  in  the  dead  of 
Dight,  and  made  such  a  apeecli,  would  he  not  have  trembled  with  fear,  and  have  frightened  the  whale  neighboor- 
hood  with  a  marvellous  description  of  it  ?  But  De  Thou  had  too  much  understanding  to  be  so  imposed  upon. 
Upon  hearing  the  words  which  dropped  from  the  figure,  he  immedialely  concluded  that  it  was  some  mad  wo- 
man, got  up,  called  bis  servants,  and  ordered  them  to  turn  her  out  of  doors  ;  after  nbicb  be  returned  to  bed  and. 
fell  asleep.  Next  morning  be  faund  tbat  be  had  not  been  deceived  in  bis  conjecture,  and  that  having  fragot  to 
shut  bis  door,  this  female  figure  bad  escaped  from  her  keepers,  and  entered  his  apartmenL  The  brave  Scfauo- 
berg,  to  whom  De  Thou  rrlateil  his  adventure  some  days  after,  confessed  tbat  in  such  a  case  he  wonld  not  ban 
shown  so  much  courage.     The  king  also,  who  was  ioformed  of  it  by  Schomberg,  made  the  same  ackagwledgo- 
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B.  8t5ol  over  which  he  has  fallen  with  the  same  passion  that 
v-'  he  would  treat  his  compaDion  :  The  young  girl  talks  to 
her  doll  as  if  it  understood  her :  The  savages  ascribe 
every  change  which  they  observe  on  the  face  of  nature 
to  the  action  of  some  animated  being.  As  knowledge 
advances,  they  single  out  those  beings  which  seem  to 
produce  the  most  striking  effects,  arrange  them  into 
some  kind  of  order,  and  divide  the  government  of  the 
world  among  them.  Unable,  at  the  same  time,  to  con- 
ceive any  notion  of  a  pare  spirit,  they  imagine  those  di- 
vinities are  corporeal  beings.  This  is  the  foundation  of 
idolatry.  The  belief  of  spectres  is  but  another  step. 
That  these  animated  corporeal  beings,  to  whom  they 
address  their  prayers,  and  who  preside  over  the  world, 
should  on  particular  occasions  display  themselves  to  the 
human  eye,  is  what  they  must  be  previously  disposed  to 
expect.  Hence  the  numberless  appearances  of  the  hea- 
then gods,  of  the  Persian  and  Mahometan  genii.  The 
belief  of  ghosts  may  be  easily  deduced  from  the  opi- 
nions entertained  respecting  a  future  state.  These  opi- 
nions are  founded  on  that  essential  doctrine  of  natural 
religion,  that  there  is  another  world  in  which  men  shall 
exist  when  death  has  removed  them  hence.  This  doc- 
trine has  been  universally  received  both  by  savage  and 
civilized  nations ;  but,  as  might  be  expected,  men  have 
formed  very  different  sentiments  concerning  the  nature 
flf  a  future  state,  of  the  situation  and  employments  of 
departed  spirits,  according  to  the  degree  of  knowledge 
which  they  possessed.  But  the  general  opinion  in  an- 
cient and  rude  nations  was,  that  departed  spirits  retain- 
ed the  same  external  appearance,  the  same  passions  and 
principles  as  before.  Nothing  therefore  was  more  na- 
tural than  tbe  opinion,  that  they  might  occasionally  re- 
visit this  world,  from  an  anxious  desire  to  alleviate  the 
suflferings  of  those  beloved  friends  and  relations  whom 
they  had  left  behind  them,  or  to  communicate  from  the 
unseen  world  what  might  be  important  to  their  welfare. 
Upon  such  an  errand  did  Ceriisa  appear  to  ^neas. 
The  apparition  of  the  ghosts  of  murderers  is  easily  ex- 
plained upon  the  same  general  principles.  The  remorse 
and  horror  of  mind  which  the  murderer  feels  are  suppo- 
sed to  haunt  him  in  the  other  world,  and  to  render  his 
situation  there  intolerable  (especially  if  tbe  murder  was 
never  detected  and  punished),  till  he  return  and  give 
information  against  himself.  In  this  way,  then,  we 
think  it  highly  probable  the  belief  of  spectres  has  origi- 
nated. But  many  other  causes  concur  to  confirro  and 
propagate  this  belief.  These  are,  imperfect  vision  uni- 
ted with  fear,  dreams,  opium,  diseases,  drunkenness, 
and  artifice. 

1.  Indistinct  vision  is  one  source  of  apparitions,  espe- 
cially when  tbe  mind  is  under  the  influence  of  fear.  It 
is  well  known,  that  the  sense  of  seeing  conveys  no  idea 
of  distance  till  improved  by  experience  and  observation^ 
and  how  we  come  at  length  to  distinguish  objects  at  a 
distance  from  those  that  are  near,  has  been  explained 
in  another  place  (see  Metaphysics,  N°  30.). 

In  the  daytime  we  seldom  commit  mistakes,  because 
we  know  the  object  at  which  we  look ;  but  at  night. 


when  we  see  objects  obscurely,  and  know  not  what  they  Spactroi 
are,  we  have  no  distinct  idea  either  of  their  distances  or 
of  their  magnitude.  We  may  mistake  a  bush  that  i» 
near  us  for  a  tree  at  a  distance^  or  if  the  imagination  be 
under  the  influence  of  fear,  it  will  easily  convert  it  into 
a  gigantic  figure.  "  It  is  generally  asserted  (says  Buf- 
fon)  that  these  figures  exist  only  in  the  imagination ',  yet 
they  may  have  a  real  existence  in  tbe  eye  ^  for  whenever 
we  have  no  other  mode  of  judging  of  an  unknown  ob« 
ject  but  by  the  angle  it  forms  in  the  eye,  its  magnitude 
will  uniformly  increase  in  proportion  to  its  propinquity. 
If  it  appears,  when  at  the  distance  of  20  or  30  paces, 
to' be  only  a  few  feet  high,  its  height,  when  within  two 
or  three  feet  of  the  eye,  will  be  many  fathoms.  An  ob- 
ject of  this  kind  must  naturally  excite  terror  and  asto- 
nishment in  the  spectator,  till  he  approaches  and  recog- 
nises it  by  actual  feeling  ^  for  the  moment  a  man  knows 
an  object,  tbe  gigantic  appearance  it  assumed  in  the  eye 
instantly  diminishes,  and  its  apparent  magnitude  is  redu- 
ced to  its  real  dimensions.  But  if,  instead  of  approach- 
ing such  an  object,  tbe  spectator  flies  from  it,  he  can 
have  no  other  idea  of  it  but  from  the  image  which  it 
formed  in  his  eye  ;  and,  in  this  case,  he  may  affirm  with 
truth  that  he  saw  an  object  terrible  in  its  aspect,  and 
enormous  in  its  size.  Thus  the  notions  concerning  spec- 
tres are  founded  in  nature,  and  depend  not,  as  some  phi- 
losophers affirm,  upon  tbe  imagination  alone.^^ 

In  addition  to  these  observations  of  Buffon,  we  may 
take  notice,  that  objects  are  always  magnified  in  a  fog ; 
so  that  when  a  fog  happens  in  the  night-time,  objects 
may  be  magnified  to  an  enormous  size.  But,  at  aiiy 
rate,  whether  there  be  a  fog  in  the  night  or  not,  there  is 
such  a  great  analogy  between  darkness  and  a  fog,  that 
if  the  latter  deceive  us  with  respect  to  tbe  size  of  objects, 
the  former  will  also  deceive  us.  The  writer  of  this  ar-^ 
tide  was  passing  the  Frith  of  Fcrth  at  Queensferry,  near 
Edinburgh,  one  morning  which  was  extremely  foggy. 
Though  the  water  be  only  two  miles  broad,  the  boat 
did  not  get  within  sight  of  the  southern  shore  till  it  ap- 
proached very  near  it.  He  then  saw  to  his  great  sur- 
prise a  large  perpendicular  rock,  where  he  knew  the 
shore  was  low  and  almost  flat.  As  the  boat  advanced  a 
little  nearer,  the  rock  seemed  to  split  perpendicularly 
into  portions,  which  separated  at  a  little  distance  from 
one  another.  He  next  saw  these  perpendicular  divisions 
move  'y  and  upon  approaching  a  little  nearer,  found  it 
was  a  number  of  people  standing  on  the  beach,  waiting 
the  arrival  of  tbe  ferry-boat. 

2.  Dreams  are  another  fertile  source  of  apparitions. 
It  is  well  known  to  every  person,  that  while  tbe  mind 
is  under  the  influence  of  a  dream  it  considers  it  as 
much  a  reality  as  it  does  any  particular  action  while 
awake.  Now  if  a  person  of  a  weak  superstitious  mind 
should  have  a  very  lively  dream,  which  interests  his  pas- 
sions, particularly  the  passion  of  fear,  it  may  make  so 
deep  an  impression,  that  he  may  be  firmly  convinced  that 
he  has  actually  seen  with  his  eyes  what  has  only  passed 
before  his  imagination  (see  Apparition)  (b).  Wa 
shall  here  tell  a  story,  by  way  of  illustration,  which  we 
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(b)  When  the  thoughts  are  much  troubled,  and  when  a  person  sleeps  without  the  circumstances  of  going  to  bed, 
or  putting  off  his  clothes,  as  when  he  nods  in  his  chair,  it  is  very  difficult,  as  Hobbes  remarks,  to  distinguish  a 
dream  from  a  reality.  On  the  contrary,  be  that  composes  himself  to  sleep,  in  case  of  any  uncouth  or  absurd  fancy, 
easily  suspects  it  to  have  been  a  dream.-*£ma<^;i,  par.  i.  c.  i. 
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An  Eut 

L  capUin  had  an  hontst  fait bful  servant  named 
John,  for  wfaom  tie  bad  a  great  regard.  John  died,  if 
vit  recollect  right,  on  a  voyage  froin  Eogland  to  the 
East  Indies  during  a  French  irar.  As  tbe  ship  ap- 
proached  the  place  of  its  ileEttnalion  the  captain  had  a 
dream,  in  nbich  John  appeared  to  him,  and  earnestlj 
besought  him  not  to  sail  to  the  port  far  nbich  he  was 
bound,  as  it  nas  in  the  bands  of  ih  I^'fnch.  Tlie  cap- 
tain, though  not  addicted  to  superstition,  thought  it 
prudent  to  folloiv  this  admonition  ;  and  after  iandiog  at 
a  different  port,  he  was  informed  that  the  place  to  nbich 
he  had  intended  to  steer  was,  according  to  the  informa- 
tion of  the  dream,  captured  by  the  French.  On  the 
voyage  ho:ne,  the  captain  had  a  second  dream,  in  nbich 
John  again  appeared  Id  him,  and  gave  him  notice  that 
be  should  soon  ilie,  and  that  the  ship  should  be  taken  in 
the  mouth  of  the  Clianncl  by  the  French.  Next  moin- 
ing  the  cnplain  called  his  fitst  mate,  told  him  his  dream, 
tvliich  be  believed  was  prophetic,  and  delivered  his  pa- 
peri,  (hat  he  might  take  proper  care  of  them  after  his 
decease.  Every  thing  happened  exactly  as  the  dream 
had  foretold  ;  the  captain  dii-d,  and  the  vessel  was  taken 
by  a  French  man  of  war  in  the  mouth  of  the  Channel. 
This  dream,  nonderful  as  it  appears,  is  easily  explained. 
In  the  voyaf;e  out  to  India,  nothing  uas  more  natural 
than  that  the  captain  should  sometimes  be  thinking,  (bat 
amidst  the  various  chances  of  war,  the  port  to  which  be 
was  hound  might  be  taken  ;  perhaps  it  nas  a  place  of 
consequence,  which  the  French  might  he  eager  to  pos- 
sess. The  captain  being  accustomed  to  revolve  these 
thoughts  in  the  day-time,  they  would  naturally  return 
at  night ;  the  regret  which  he  f>^lt  for  the  loss  of  a  faith- 
ful servant  might  mingle  wi(h  bis  apprehensions,  and 
thus  produce  the  dream.  Perhaps  the  advice  was  such 
as  John  would  have  givcp  had  he  been  alive.  It  is 
equally  easy  to  explain  the  cause  of  the  dream  in  the 
passage  home.  The  captain,  we  are  told,  nas  very  ill, 
and  thought  himself  dying,  at  the  very  time  be  had  the 
second  dream,  and  therefore  did  not  expect  to  reach 
England.  This  part  of  the  dream,  then,  was  only  his 
own  thoughts,  delivered  by  his  servant.  As  to  the 
other  pari,  that  his  ship  should  he  taken  in  the  mouth  of 
the  Channel,  it  might  be  thought  unaccountable  how  the 
very  place  should  he  foreseen.  But  we  must  recollect, 
that  the  mouth  of  the  Channel,  being  over  against  the 
coast  of  France,  was  by  far  the  moat  dangerous  place  in 
tbe  whole  passage  ;  and  that,  therefore,  the  captain  had 
more  reason  to  he  afraid  of  losing  his  ship  there  than  in 
any  other  place,  Tbe  use  which  ne  mean  to  make  of 
this  story  is  this  :  Had  the  captain  been  a  man  of  a  weak 
mind,  he  would  certainly  have  considered  the  dream  as 
a  reality,  and  believed  that,  Instead  of  having  dreamed 
of  the  things  on  nhich  his  imagination  had  dwelt,  he 
liad  actually  seen  his  servant  return  from  the  dead,  and 
beard  him  deliver  (be  message.  Bat  on  tbe  other  hand, 
the  captain,  though  he  believed  the  dream  was  prophe- 
tici  mentioned  it  without  any  signs  of  fear ;  and  uo  man 
of  courage  and  reflection  ever  sees  an  apparition.  This 
sight  is  reserved  for  the  neak,  the  timid,  and  the  super- 
stitious.    Of  this  many  instances  might  be  mentioned. 

3.  Spectres  are  also  sometimes  occasioned  by  opium. 
Gassendi  the  philosopher  found  a  number  of  people  go- 
ing' to  put  a  man  to  death  for  having  intercourse  nith 
(be' devil;  a  crime  nhicb  tbe  poor  nretch  readily  ac- 


knowledged. Ganendi  begge«|  of  ()ie  people  t^  thej  ] 
would  permit  him  first  to  examine  tbe  wizard  before  pot-  *" 
ting  him  to  death.  They  did  so;  and  Gksaendi,  npos 
examination,  found  that  the  man  &i-nily  brllcved  hiaudf 
guilty  of  this  impossible  crime.  He  even  oQcred  (o  Gis- 
sendi  to  introduce  biro  to  the  devil.  The  philoupbtt 
agreed;  and  when  midnight  came,  tbe  man  gave  him  a 
pill,  nhich  he'  said  it  was  necessary  to  swallow  bcim 
setting  off.  Gassendi  took  tbe  pill,  but  gave  it  totua 
dog.  Tbe  man  having  swallowed  bia,  fell  into  a  priH 
found  sleep ;  during  which  he  seemed  much  agitated  bf 
dreamt.  The  dog  was  affected  in  a  similar  manner. 
When  the  man  awoke,  he  congratulated  Gassendi  m 
the  favourable  reception  he  had  met  witb  from  hissaUt 
highness.  It  nas  with  difficulty  Gassendi  convlneei 
him  that  the  wbole  nas  a  dream,  tbe  eSect  of  soporific 
medicines,  and  that  be  had  never  stirred  from  one  tf* 
during  the  whole  night. 

4.  That  diseases,  especially  the  night-niare,  tbe  hy- 
pochondria, hysteric  passion,  and  madncaa,  arc  anothN 
source  of  spectres,  we  have  tbe  strongest  reason  toaffira. 
Persons  subject  to  the  night-mare  often  imagine  that 
(hey  see  spectres.  Tbis  is  still  more  the  case  nith  by* 
pochondriac  and  hysteric  persons,  and  those  who  are  ia 
any  degree  deranged  in  their  intellects,  A  fact  whitl 
fell  within  the  observation  of  the  writer  of  tbis  articia 
will  both  prove  and  illustrate  this  assertion.  In  a  vil- 
lage In  one  of  the  midland  counties  of  Scotland,  llveJs 
nidon  distijiguithed  among  her  neigbbours  for  decent 
of  manners,  inlegrity,  and  respect  for  religion.  She  if- 
firmed,  that  for  scvtral  nights  together  she  bad  heanli 
supemalurul  voice  cxclaimingaluud.  Murder!  murdtr'. 
ly  reported   through  tbe  neighbont- 


bood  ;  all  were 
solicitude  for  thi 
supposed  lo  hai 
till  a  discovery  seemed 
ported,  that  a  genilema 
distance,  and  had  been 
lately  arrived  with  a  ct 
lodged  In 


[1,  and  looked  around  then  « 
n  of  the  murder  which  ib^ 
nmitted  ;  and  it  was  not  loog 
tunlly  to  be  made.  Itwasre- 
who  bad  relations  at  no  gnat 
siding  in  ibeWeat  Indies, hiJ 
n  a  considerable  fortune  ;  that  he  \ai 
ibout  three  miles  off;  and  that  be  haj 
altei-nards  been  seen  entering  a  bouae  in  tbe  village 
where  the  widow  lived,  from  which  he  had  never  re- 
turned. It  was  next  affirmed,  that  a  tradesman  paasiif 
the  churchyard  about  twelve  at  midnight  had  scpd  four 
men  carry  a  dead  corpse  into  that  cemetery.  These  thtee 
fact?  being  joined  together  seemed  perfectly  to  agree  sod 
to  confirm  one  another,  and  all  believed  some  horriUe 
murder  had  been  committed.  Tbe  relations  of  (he  gea> 
lleman  thought  they  were  called  upon  to  mak,e  inqair; 
into  (be  truth  of  these  allegations  :  they  accardini;lT 
came  first  to  the  churchyard,  where,  in  companT  wid 
tbe  sexton,  (bey  examined  all  the  graves  with  great 
care,  In  order  to  discover  whelher  any  of  ihem  had 
been  lately  dug,  nr  bad  tbe  appearance  of  coDtainlif 
more  than  one  coffin.  But  this  search  was  to  no  pai- 
pose,  for  no  alteration  had  been  made  upon  tbe  giavefc 
It  was  next  reported  that  tbe  murdered  man  bad  beefl 
buried  in  a  plantalion  about  a  mile  distant  from  tbe  vit- 
lage.  As  the  alarm  was  now  very  general,  a  number  of 
the  inhabitanu  proposed  of  their  own  accord  to  ex^on 
it.  They  accordingly  spread  themselves  over  tbe  noWl,' 
and  searched  It  with  care,  but  no  grave  nor  new  dag 
earth  was  found.  The  writer  of  tbis  article,  who  wi» 
then  a  boy  at  school,  was  along  with  tbem.    The  mat- 


eljre. 
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ter  did  QQt  re«t  bere :  Tb«  p^FM>n  who  wa9  said  to  bny^ 
sestji}  four  m^in  carcy  ^  d^ad  corpse  into  the  chqrcliyaBd 
at  midnight  was  soounooed  to  appear  before  a  meeting 
o£  tbe  justices  o(  tbe  p^ace*  Upon  examinatioo  be  de- 
nied any  knowiedge  of  the  affair,  but  referred  the  court 
to  another  person  from  whom  be  had  received  his  iofor- 
roatloQ.  This  persoo  was  examined,  and  the  result  was 
tl^  same  as  the  former.  In  short,  one  person  had  heard 
it  from  another,  who  had  received  it  from  a  third,  who 
had  heard  it  from  a  fourth  >  but  it  had  received  a  little 
embellishment  from  every  person  who  repeated  it.  It 
turned  out  to  be  the  same  with  Smollet^s  story  of  tbe 
three  black  crowsy  which  som^  body  was  said  to  have 

VQinited* 

tlpon  inquiry  at  tbe  inn  where  the  West  Indian  gen- 
tleman bad  lodged,  no  such  gentleman  had  been  seen 
there.  It  was  found  afterwards. he  had  never  left  the 
West  Indies.  Still,  however,  the  veracity  of  the  widow 
was  not  diifputed  9  and  some  dark  and  secret  transaction 
was  suspected.  Bat  the  whole  affair  was  at  length  ex- 
plained by  discovering  that  she  was  somewhat  deranged 
by  melancholy.  And  the  cries  which  she  liad  at  first 
imagined  she  had  heard  were  afterwards  imitated  by 
some  roguish  person,  who  was  hi^.y  amused.  wilU 
spreading  terror  among  the.  credulous. 

5.  Drunkenness  also  has  tbe.power  of  creating  spectres. 
Its  natural  effect  in.  most  cases  is  to  derange  the  under- 
standing, to  throw  it  off  its  guard,  and  to  give  full  scope 
to.  that  passion  which  has  a  natural  disposition  to  gain 
an,  ascendancy }  and. sometimes  it  excites  passions  which 
scarcely  seem  to  exist  at  any  otiiec  time.  It  makes- 
sopne  men  licentious,  some  fur ious»  some  all  benevolence 
and.  kindness,  some  from  being,  cowards  it  renders  un- 
daunted heroes.  It  seldom,  if  ever^  excites,  fear  y  and., 
therefore  it  may  be.  thought > strange,  that  men  should 
imagine  they,  see  ghosts  when  intoxicated.  But  it  must 
be  remarked,  that  tbe  gbojsts  which  the  drunkard,  sees, 
he  sees  not  with  the  same  alarm  and  terror  as  mea  who 
are  sobeo  He  is  jipt  afraid  of  them.  He  has  the  cou-  . 
rage  to  converse  with  theno,  and  even  to  iight  with 
them,  if  they  give,  him  provocatiooi  A  man  returning 
home  intoxicated,  affirmed  that  he  had  met  'with  the 
devil. >  and  that  after  a  severe  encounter,  he  had  van** 
qnished  him  and  brought,  him  to  the  ground,  to  which 
he.  had  nailed  him  fast  by  driving  bis.  staff  through  liis 
body^  Next  morning  tlie  staff  was.  found  stuck  with 
great  violence  into  a  heap  of  turfs  ! 

6*  Many  apparitions  o£  spectres  have  no.  other  origin 
than  the  artifices  of  the.  waggish  or. self-interested..  Dr 
Plot,  in  his  Natural  History  of  Oxfordshire,  relates  a 
maryellous  story,  whicli  will  illustrate  this  assertion. 
Soon  after  the  murder,  of.  King.  Charles  I.  a  commission 
was.  appointed  to  survey  the  king^a  house,  at  Wood* 
stqck,  with   the   manor,  park,  woods,  and  other   Ae-> 
mesnes,  to  that  manor  belonging;  apd  one.  Collins,  under, 
a  feigned. name,  hired  himself  as  secretary  to  the  com- 
misMoners,  who,  upon  the  13th  of  October  1649,  met^ 
and  took  up  their  residence,  in  the  kingTs  own  rooms^  . 
Hisniajesty^s  bed-chamber,  they  made  their  lutcheo,  the 
council  hall  their  pantry,  andine,pre6encerchaaiher.wa8. 
tboLplaee  where  they  sat. for.  the  dispatcb  of  business. 
Hit  majesty's  dining-room  they  made  their  wood  yard, 
and  stored  it  with  the  wood  of.  the  famous  royaUoak. 
from,  the  High  Park,  which^  that  nothing  might  be- 
leftsjth.thftjiaiiieof  king  abont.it,  thej^hadidug  «p 
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by  the  roots,  and  split  and  bundled  up  int^  faggots. for  spettre. 
their  ficing.  Things  being  thus  pwpared,  they  sat  on  ^ 
the  1 6th  of  the  same  month  for  the  dispatcb  of  business^ 
and  in  the  midst  of  their  first  debate  there  entered  a 
large  black  dog  (as  they  thought),  which  made  a  dread- 
ful howling,  overturned  two  or  three  of  their  chairs^ 
and  then  crept  under  a  bed  and  vanishedk  This  gave 
them  the  greater  surprise,  as  the  doors  weie  kept  con- 
stantly looked,  so  that  no  real  dog  could  get  in  or  out. 
The  next  day  their  surprise  was  increased,  when  sitting 
at  dinner  in  a  lower  room,  they  heard  plainly  the  noise 
of  persons  walking  over  their  beads,  though  they  well 
knew  the  doors  were  ail  locked,  and  there  conld  be  no 
body  there.  Presently  after  they  heard  also  all  the  wood' 
of  the  king's  oak  brought  by  parcels  from-  the  dining- 
room,  and  thrown  \vith  great  violence  int«  the  presence 
chamber  ;  as  also  all  the  chairs,  stools,  tables,  and  other 
furniture,  forcibly  hurried  about  the  room*,  their  papers, 
containing  the  minates  of  their  transactions  were 
torn,  and  the  ink-glass  broken.  W4ien  all  this  noise 
had  ceased,  Giles  Sharp,  tlieir  secretary,  proposed  to 
enter  first  into  these  rooms  j  and  in  presence  of  the  com- 
missioners, from  whom  he  received  the  key,  he  opened 
the  doors,  and  found  the  wood  spread  about  the  room, 
the  chairs  tossed  about  aad  broken^  tbe  papers  torn,  the 
ink-glass  broken  (as  has  been  said,  but  not  the  least 
track  of  any  human  creature,  nor  the  least  reason  to 
suspect  one,  as  the  doors  were  all  fast,  and  the  keys  in 
the  custody  of  the  commissioners.  It  was  therefore  un- 
animously agreed^  that  the  power  who  did  thismischit^f ' 
must  have- entei«d- the  room  at  the  key-hole.  The 
night  fallowing,  Sharp  the  secretary,  with  two  of  the 
commissioners  sei^ants;  as  they  were  in  bed  in  the  same 
room,  which  room  was  contiguous  to  that  where  the 
commissioners  lay,  had  their  bed's  feet  lifted  op  so  much 
higher  than  their  beads,  that  they  expected  to  have 
their  necks  broken,  and  then  they  were  let  f»ll'atonce 
with  so  much  violence  as  shook  the  whole  house,  and'' 
more  than  ever  terrified  the  commissioners.  On  the 
night  of  die  I9tk,  as  all  were  in  bed  in  tbe  same  room- 
for  greater  safety,  and  lights  horning  by  them,  the  can* 
dies  in  an  instant  went  out  with  a  sulphureous  smell,' 
and  that  moment  many  trenches  of  wood  were  burled 
about  the  room,  which  next  morning  were  found  to  be  tbe 
same  their  honours  had  eaten  .on  the  day  before,  which 
were  all  removed  fnmr> the  pantry,-  though  not  a  lock 
was  found  opened  in  the  whole  hoos^.-  The  next  night 
they  fared  still  worsen  the  candles  went  out  as  before, 
the  curtains  of  <  their  honours  -beds-  were  rattled  to  and 
fro  with  great  violence  ;  ^ their  honours  received  many 
cruel  blows  and -bruises,  by  eight-  great  pewter-dishes 
and  a  number  of  wooden  trenchers  being  ihrown  on 
their  beds^  which  being  heaved  off;  were  heard  rolling 
about  the  room,  though  in  the  morning  none  of'  these 
were  to  be  seenA  This  nigbt' likewise  they  were  alarm-ii 
edwith  tbe  tumblinpr  do^n  of<  oaken  bilkts  about  their 
bedS)  and  ether  firightful  noises  5-  but  all  was  clear  in  tlie 
morning,  as 'if  na  such,  thing  happened.  The  next 
night  the  keeper  of  the  king's  house  and  his  deg  lay  in 
tbe  connmissionersToom^' and  then  they  bad  no  distur- 
bance* Bat  on  tbe  night  of  the.  2 2d,  though  tbe  dog 
lay  in  the*  room- as  before,  yet 'tbe  candles  went  out,  a 
number  of  brick-bats  fell  from  thr»  chimney  into  the 
room,  the  dog  howled  piteously,  their  bed-clothes  were 
«U  -^Tiffed  4^ '  and  <  •thetr '  terror  increased.     On  the 
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Spectre.  3^tb  thej  tlioDght  all  the  Mooi  of  the  kins;'*  oak  tru 
'"■*'  "'  violently  tbrotTii  down  by  their  bed  side* }  tbey  counted 
64  billets  ibat  fell,  and  tome  hit  and  shook  the  beds  in 
ifbicb  they  lay  ;  bat  in  the  momiiig  nono  were  fouod 
tbere,  nor  bad  the  door  been  opened  where  the  billet 
wood  vras  kept.  The  next  night  the  candles  were  put 
out,  the  curtains  rattled,  and  a  dreadful  crack  like  thun- 
der was  beard}  and  one  of  the  servants  mnning  in  haste, 
tliinking  his  master  was  killed,  found  three  dozen  of 
trenchers  laid  smoothly  undeT  the  quilt  by  him.  But  all 
this  was  nothing  to  what  succeeded  afterwards  :  The 
19tb,  about  roidoight,  the  candles  went  out,  something 
walked  majeaticaliy  through  the  room,  and  opened  and 
abut  the  nindawB  ;  great  stones  were  thrown  violently 
into  the  room,  some  of  which  fell  on  the  beds,  other* 
on  the  floor  ;  and  at  about  a  quarter  after  one  a  noise 
was  beard  as  of  forty  cannon  discharged  together, 
and  again  repeated  at  about  eight  minntes  distance. 
This  alarmed  aad  raised  all  the  neighhoorbood,  who 
coming  into  their  honours  room,  gathered  up  the  great 
■tones,  fourscore  in  number,  and  laid  them  by  in  the 
corner  of  a  field,  where,  in  Dr  Plot's  time,  who  reports 
this  story,  they  were  to  be  seen.  This  noise,  like  the 
discharge  of  cannon,  was  heard  through  all  the  country 
for  16  miles  round.  During  these  noises,  which  were 
beard  in  both  rooms  together,  the  commissioners  and 
their  servants  gave  one  another  over  for  lost,  and  cried 
out  for  help;  and  Giles  Sharp,  snatching  up  a  sword, 
bad  well  nigh  killed  one  of  their  honours,  mistaking 
him  for  the  spirit,  as  he  came  in  his  shirt  from  his  own 
room  to  theirs.  While  they  were  together,  the  noise 
was  continued,  and  part  of  the  tiling  of  the  house  was 
•tript  off,  and  all  the  windows  of  an  upper  room  were 
taken  away  with  it.  On  the  30th  at  midnight  some- 
thing walked  into  the  chamber  treading  like  a  bear;  it 
walked  many  times  about,  tben  thiew  the  warming-pan 
violently  on  the  floor ;  at  the  same  time  a  large  quanti- 
ty of  broken  glass,  accompanied  with  great  atones  and 
horses  bones,  came  pouring  into  the  room  with  uncom- 
mon force.  These  were  all  found  in  the  morning  to  the 
astonishment  and  terror  of  the  commissioners,  wbo  were 
^et  determined  to  go  on  with  their  business.  But  on 
the  first  of  November  the  most  dreadful  scene  of  all  en- 
sued :  Candles  in  every  part  of  the  room  were  lighted 
up,  and  a  great  fire  made ;  at  midnight,  the  candles 
all  yet  burning,  a  noise  like  the  bursting  of  a  cannon 
was  heard  in  the  room,  aod  the  burning  billets  were 
tossed  about  by  it  even  into  their  honuuri  beds  ;  who 
called  Giles  and  bis  companions  to  their  relief,  other- 
wise the  house  bad  been  burnt  to  the  ground  •,  about 
an  hour  after  the  candles  wtnt  out  as  usual,  the  crack 
as  if  many  cannon  was  beard,  and  many  pailfuls  of 
green  stinking  water  were  thrown  upon  their  honours 
beds ;  great  stones  were  also  thrown  in  as  before,  the 
l>ed  curtains  and  bedsteads  torn  and  broken,  the  win< 
dows  shattered,  and  the  whole  neighbourbood  alarmed 
with  the  moat  dreadful  noises  ;  nay,  the  very  rabbit- 
stealers  that  were  abroad  that  night  in  the  warren  were 
so  terrified,  that  they  fied  for  fear  and  left  their  ferrets 
behind  them.  One  of  their  honours  this  night  spoke, 
and,  in  lAe  narae  of  God,  asked  what  it  was,  and  why 
it  disturbed  them  so  ?  No  answer  was  given  to  this ;  but 
the  noise  ceased  for  a  while,  when  the  spirit  came  again  ■, 
and,  as  they  all  agteeA,  brought  with  ii  seven  devils  worse 
than  itself'.  One  of  ibe  servants  now  lighted  a  large  . 
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candle,  and  act  it  in  the  door-way  between  Ae  two  Sp 
chambers,  to  see  what  passed ;  and  «■  be  wmlcbed  it,  ^— 
he  plainly  aaw  a  boof  striking  the  candle  and  candle- 
stick into  the  middle  of  the  room,  aod  afterwards  ma- 
king three  scrapes  over  the  stuff,  scraped  it  out.  Up- 
on thin  the  same  person  was  *o  bold  as  to  draw  a  sword; 
but  he  bad  tcarce  got  it  out  when  be  felt  another  in- 
visible band  holding  it  too,  and  pulling-  it  from  him  ) 
and  at  length  prevailing,  struck  him  so  violently  on  the 
bead  with  the  pummel,  that  be  fell  down  for  dead  with 
the  blow.  At  this  instant  was  heard  another  bunt  like 
the  discharge  of  the  broadside  of  a  ship  of  war,  and  at 
about  a  minute  or  two's  distance  each  no  lesa  tban  19 
more  such ;  these  shook  the  house  so  violently,  that  they 
expected  every  moment  it  would  fall  upon  their  heads. 
The  neighbours,  on  this,  as  has  been  said,  being  all 
alarmed,  flocked  to  the  house  in  great  nnmbera,  and  all 
joined  in  prayer  and  psalm  singing;  daring  which  tbe 
noise  still  continued  in  the  other  rooms,  ai>d  the  dis- 
charge of  cannons  was  heard  as  from  witbout,  though 
no  visible  agent  was  seen  to  discbai^  tbem.  But 
what  was  the  most  alarming  of  all,  and  pat  an  end  to 
their  proceedings  effectuallvi  happened  the  next  day  as 
they  were  all  at  dinner,  when  a  paper,  in  which  they 
bad  signed  a  mutual  agreement  to  reserve  •  part  of  the 
premises  ont  of  tbe  general  survey,  and  afterwards  to 
share  it  equally  amongst  themselves,  (which  paper  they 
bad  hid  for  the  present  under  the  earth  in  a  pot  in  one 
comer  of  tbe  room,  and  in  which  an  orange-tree  grew], 
was  consumed  in  a  wonderful  manner,  by  tbe  cartb's 
taking  fire  with  which  the  pot  was  filled,  and  burning 
violently  with  a  blue  fume,  and  an  intolerable  stench ; 
BO  that  they  were  all  driven  ont  of  the  honse,  to  which 
tbey  could  never  again  be  prevailed  upon  to  return. 

This  wonderful  contrivance  was  all  tbe  invention  ef 
tbe  memorable  Joseph  Collins  of  Oxford,  otherwise 
called  Funny  Joe,  who  having  hired  himself  as  seere- 
tary,  under  the  name  of  Giles  Sharp,  by  knowing  the 
private  traps  belonging  to  tbe  bouse,  and  the  help  of 
pulvii fulminant  and  other  chemical  preparations,  and 
letting  bis  fellow-servants  into  tbe  scheme,  carried  on 
the  deceit  witbout  discovery  to  the  very  last ;  insomnch 
that  the  Dr  Plot,  in  bis  Natural  History,  relates  the 
whole  for  fact,  and  concludes  in  this  grave  manner, 
"  That  though  tricks  have  been  often  played  in  affairs 
of  this  hind,  niaoy  of  the  things  above  related  arc  not 
reconcileabte  with  juggling ;  such  as  the  loud  noises,  bc> 
yond  the  power  of  man  to  make  without  such  iustm- 
mcnts  as  were  not  there  ;  the  tearing  and  breaking  the 
beds  ;  the  throwing  about  tbe  fire  ;  the  hoof  Lrcading 
out  the  candle  ;  and  the  itriving  for  tbe  sword,  and  the 
blow  tbe  man  received  from  the  pummel  of  it.^' 

SpEcTRX  if  the  Broken,  a  singular  phenomenon  ob- 
served on  tbe  top  of  the  Broken,  one  of  the  Harts 
mountains  in  Haoover,  of  which  M.  Haae  bas  given 
the  following  account.  "  After  having  been  here  (says 
he)  far  the  thirtieth  time,  and  having  procured  ioforniB- 
tion  respecting  the  above-mentioned  atmospheric  phe- 
nomenon, 1  was  at  length,  on  tbe  2^d  of  May  1797,  so 
fortunate  as  to  have  the  pleasure  of  seeing  it ;  and  per-  ' 
baps  my  description  may  afford  satisfaction  to  others  wIm 
visit  the  Broken  through  cnriosity.  The  sun  rose  about 
four  o'clock,  and,  tbe  atmosphere  being  quite  serene  to- 
wards the  east,  his  rays  could  pass  without  any  obslruo- 
tioQ  over  the  Ueinricbshobe.     In  the  souUi-neat,  bow-  " 
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«v«r,  towanls  AchtermanDshohe,  a  brisk  west  wind  car- 
ried before  it  tbin  transparent  vapours,  which  were  not 
^°^  yet  condensed  into  thick  heavy  clouds. 
"■^  '•  About  a  quarter  past  four  I  went  towards  the  inn, 
and  looked  round  to  see  whether  the  atmosphere  would 
permit  me  to  have  a  free  prospect  to  the  south-west  ^ 
when  I  observed,  at  a  very  great  distance  towards  Ach- 
termannshohe,  a  human  figure  of  a  monstrous  siz.e.  A 
violent  gust  of  wind  having  almost  carried  away  my 
bat,  I  clapped  my  band  to  it  by  moving  my  arm  to- 
wards my  bead,  and  the  colossal  figure  did  the  same. 

**  The  pleasure  which  I  felt  on  tliis  discovery  can 
hardly  be  described  ^  for  I  had  already  walked  many  a 
weary  step  in  the  hopes  of  seeing  this  shadowy  image, 
without  being  able  to  gratify  my  curiosity.  I  imme- 
diately made  another  movement  by  bending  my  body, 
and  the  colossal  figure  before  me  repeated  it.  I  was 
desirous  of  doing  the  same  thing  once  more«-but  my 
colossus  bad  vanished.  I  remained  in  the  same  position, 
waiting  to  see  whether  it  would  return  ^  and  in  a  few 
minutes  it  agp.in  made  its  appearance  on  the  Achter- 
mannsh5be.  I  paid  my  respects  to  it  a  second  time, 
and  it  did  the  same  to  me.  I  then  called  the  landlord 
of  the  Broken  j  and  having  both  taken  the  same  posi- 
tion which  I  had  taken  alone,  we  looked  towards  the 
Achtermannshohe,  but  saw  nothing.  We  had  not, 
however,  stood  long,  when  two  such  colossal  figures 
ware  formed  over  the  above  eminence,  which  repeated 
our  compliments  by  bending  their  bodies  as  we  did  ^ 
afler  which  they  vanished.  We  retained  our  position  ^ 
kept  our  eyes  fixed  on  the  same  spot,  and  in  a  little  the 
two  figures  again  stood  before  us,  and  were  joined  by  a 
third.  Every  movement  that  we  made  by  bending  our 
bodies  these  figures  imitated— but  with  this  difierence, 
that  the  phenomenon  was  sometimes  weak  and  faint, 
sometimes  strong  and  well  defined.  Having  thus  had 
ah  opportunity  of  discovering  the  whole  secret  of  this 
phenomenon,  I  can  give  the  following  information  to 
such  of  my  readers  as  may  be  desirous  of  seeing  it  them- 
selves. When  the  rising  sun,  lind  according  to  analogy 
the  case  will  be  the  same  at  the  setting  sun,  throws  his 
rays  over  the  Broken  upon  the  body  of  a  man  standing 
opposite  to  fine  light  clouds  floating  around  or  hover- 
ing past  him,  he  needs  only  fix  his  eyes  stedfastjy  upon 
them,  and,  in  all  probability,  he  will  see  the  singular 
spectacle  of  his  own  shadow  extending  to  the  length  of 
five  or  six  hundred  feet,  at  the  distance  of  about  two 
miles  before  him.** 

SPECUL ARIS  Lapis,  composed  of  large  plates  of^ 
extreme  thinness.  (See  Talc,  Mineralogy  Index). 
The  white  variety  with  large  and  broad  leaves,  com- 
monly called  isinglass  and  Muscovy  gloss,  is  imported 
in  great  quantities  ^  the  miniature-painters  cover  their 
pictures  with  it  j  the  lantern-makers  sometimes  use  it 
instead  of  horn  ^  and  minute  objects  are  usually  pre- 
served between  two  plates  of  it,  for  examination  by  the 
microscope. 

SPECULATIVE,  something  relating  to  the  the- 
ory of  some  art  or  science,  in  contradistinction  to  prac- 
tical. 

SPECULUM  for  reflecting  telescojies,  is  made  of 
a  kind  of  white  copper  consisting  of  32  parts  fine  red 
copper,  one  of  brass,  15.  of  grain-tin,  and  three  of 
white  arsenic.  The  process  given  by.  the  late  J.  £d- 
Wfu:d3|  who  was  rewarded  by  the  Bpard  of  Longitude 


for  disclosing  it  to  the  public,   was  published  in  the  Specuhua. 
Nautical  Almanack  for  1787,  and  is  as  follows  :  Melt '       v       ' 
the  copper  in  a  large  crucible,  employing  some  black 
flux,  composed  of  two  parts  of  tartar  and  one  of  nitre : 
when  meked,  add  to  it  the  brass  and  the  silver.     Let 
the  pure  tin  be  melted  in  another  crucible,  also  with 
some  black  flux.     Take  them  both  from  the  fire,  and 
pour  the  melted  tin  into  the  fused  mass  in  the  large  ^'■^•w*'*'* 
crucible.       Stir   the   whole   well    with  a  dry   spatula  ^•"^T"^ 
of  birch,  and  pour  oflf  the  fused  metal  immediately  in-^*  |,^ 
to  a  large  quantity  of  cold  water.     The  sudden  chill  of 
the  water  will  cause  the  fluid  metal  to  divide  into  an: 
infinite  number  of  small  particles,  which  will  cool  in- 
stantly. 

If  the  copper  he  completely  saturated,  the  fracture- 
of  one  piece  of  this  mixed  metal  will  appear  bright,- 
and  of  a  glossy  look,  resembling  the  face  of  pure  quick- 
silver. But  if  it  is  of  a  brown  reddish  colour,  it  waots^ 
a  little  more  tin.  To  ascertain  the  required  proportion, 
melt  a  small  quantity,  known  by  weight,  of  the  mixed' 
metal,  with  a  known  very  small  part  of  tin  j  and,  if 
necessary,  repeat  the  trial  with  different  doses,  till. the 
fracture  of  the  new  mixture  looks  as  already  described. 
Having  now  ascertained  the  necessary  addition  of  tin 
that  is  required,  proceed  to  the  last  melting  of  the 
whole  metal,  together  with  the  additional  proportional' 
dose  of  tin  *,  fuse  the  whole,  observing  the  same  cau- 
tions as  before )  and  you  will  find  that  the  mixture  will 
melt  with  a  much  less  heat  than  that  for  the  first  fusion* 
Have  ready  as  many  ounces  of  white  arsenic  in  coarse 
powder  as  there  are  pounds  in  the  weight  of  the  me- 
tal ;  wrap  up  the  arsenic  in  a  small  paper,  and  put  it, 
with  a  pair  of  tongs,  into  the  crucible;  stir  it  well 
with  the  spatula,  retaining  the  breath  to  avoid  the  ar- 
senical fumes  or  vapours  (which  however  are  not  found 
to  be  hurtful  to  the  lungs)  till  they  disappear ;  take  the 
crucible  off  the  fire,  cleat  away  the  dross  from  the  top 
of  the  metal,  pour  in  about  one  ounce  of  powdered  ro-  - 
sin,  with  as  much  nitre,  in  order  to  give  the  metal  a 
clean  surface,  and  pour  out  the  metal  into  the  moulded 
flasks. 

The  speculum  should  be  moulded  with  the  con- 
cave surface  downwards,  and  many  small  holes  should 
he  made  through  the  sand  upwards,  to  discharge  the 
air.  The  moulding  sand  from  Highgate  near  London, 
used  by  the  founders,  is  as  good  as  any  for  casting 
these  metallic  mirrors.  The  cast  metal  should  be  taken 
out  from  the  sand  of  the  flasks  whilst  it  is  hot,  or  else 
it  may  happen  to  crack  if  left  to  cool  within.    See  Tc-  - 
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But  in  addition  to  what  has  now  been  said,  we  must  : 
notice  some  other  information  relative  to  the  grinding, 
polishing,  and  other  important  circumstances  connected  ' 
with  the  method  of  preparing  the  most  perfect  speculum 
for  telescopes.     The  metal  being  taken  out  of  the  flask, 
as  already  noticed,  and  this  should  be  done  as  soon  as  it 
has  become  solid,  and  while  it' is  yet  red  hot,  care  must 
be  taken  to  keep  the  face  downwards  to  prevent  it  from 
sinking.     Holding  it  in  that  position  by  the  git,  foroe  - 
out  the  sand  from  the  hole  in  the  middle  of  the  mirror 
with  a  piece  of  wood  or  iron,  and  place  the  speculum  is 
an  iroa  pot,  with  a  lai^  quantity  of  hot  ashes  or  small 
coals,  so  as  to  bury  the  speculum  in  them  a  suflicient 
depth.     If  the  sand  is  not  forced  out  of  the  hole  in  the 
manner  above  directed,  the  jnetali  by  sinking  as  it  cools, .. 

will  . 
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-*  tight,  BB  to  MUse  it  lo  crack  berore  it  bpcomes  cniirelj 
colli.  And  if  tb«  metal  be  not  taken  out  of  the  g>nit, 
and  put  in  *  pot  with  hot  Bahri  or  cnnli  tn  anneal  it,  the 
moisture  from  tbe  land  wilUlwa^a  break  tin  metal.  I>et 
the  speculum  remain  in  the  ashet  till  the  whole  ix  be- 
Cftme  quite  cold.  Tbe  git  majr  be  easily  liiken  off  hy 
marking  it  round  with  a  common  fine  half  round  file, 
and  Kiving  it  then  a  gentle  blow.  Tbe  metal  it  then  to 
be  rough  ftround  and  figurtd. 

Bat  before  we  proceed  to  describe  that  proccs-i, 
it  may  be  proper  to  pvc  an  account  of  anotbrr  com- 
position for  the  speculum  of  a  rtrflecting  teleacope, 
which  has  been  employed  with  great  lucceaa,  by  Rochon 
director  of  tbe  marine  observatory  at  Brei«l.  Of  tliia 
composition  tbe  principal  ingredient  is  platina  ;  which, 
in  grains,  must  bo  puribed  in  a  strong  fire  by  means  of 
nitre  and  the  salt  of  glaas,  or  that  flox  which  m  the 
£ngliih  glasB-bonses  it  called  by  the  norkmen  snnrhjer. 
To  tbe  plattna,  when  puiibed,  add  tbe  eighth  part 
ot  thft.  metal  employed  in  the  compositTon  of  common 
specula;  for  tin  witbunt  red  copper  would  not  produce 
a  good  effect.  This  mixture  is  then  to  be  exposed  lo 
the  most  violent  heat,  which  muat  br  still  excited  by 
the  Dijgen  gas  that  disengages  itself  from  nitre  when 
thrown  into  the  fire.  One  meltinfr  would  be  insufG- 
cieot :  five  or  six  are  requisite  to  bring  the  mixture  lo 
ptrfeclinn.  It  is  necessary  that  the  metal  should  be  in 
a  state  of  complete  fusion  at  the  moment  when  it  is 
poured  into  ihe  mould.  By  this  process  I  have  been 
enabled  (says  the  author)  to  construct  a  telescope  with 
pUlina,  which  magnitifs  the  diameters  of  objects  five 
hundred  times,  with  a  degree  of  clearness  and  distinct- 
nees  requisite  for  the  nicest  observations.  The  large  spe- 
culum of  plalina  weighs  fourteen  pounds:  it  is  eight 
inches  in  diameter,  and  its  focus  is  six  feet.  Thouch 
tbe  high  price  of  plalina  will,  in  all  prnbabilily,  for 
ever  prevent  it  from  coming  into  general  use  for  the 
speculums  of  tniescopes,  ne  thought  it  propei 
this  discovery,  and  shall  now  proceed 
the  speculum. 

For  accomplishing  lliis  object,  a  very  complicated 
process  is  recommended  in  Smith's  Optics,  and  one  not 
much  more  simple,  by  Mr  Mudge  in  the  67th  volume 
of  the  Fkilosopkical  Traninciionn ;  but  according  to 
Mr  Edwards,  whose  speculums  are  conressedly  ihe  best, 
neither  of  these  is  reccssary.  Besides  a  common  grinil- 
■tone,  all  the  tools  that  he  made  use  of  are  a  roogh 
grinder,  which  series  also  as  a  polnher,  and  a  bed  of 
hones.  When  the  speculum  was  cold,  be  ground  ils 
surface   bright    on    a  common    grindstone,    previously      vered 


brought  to  Ihe  form  of  the  gage  j  and  then  took  it  1 
the  rough  grinder. 

The  tool  is  composed  of  a  mixture  of  lead  and  tin, 
or  of  pewter,  and  is  made  of  an  elliptical  form,  of  such 
dimensions,  that  the  shortest  diameter  of  the  ellipse  is 
equal  to  the  diameter  of  the  mirror  or  speculum,  and 
tite  !ongest_ diameter  is  to  ihe  shortest  in  the  proportion 
of  ten  to  nine.  This  rough  grinder  may  be  fixed  upon 
a  block  of  wood,  in  order  In  raine  il  higher  from  the 
bench  ;  and  as  the  metal  is  ground  upon  it  with  fine 
emery,  Mr  MnJge,  with  whom,  in  this  particular,  Mr 
Edwards  agrees,  directs  a  hole  or  pit  to  be  made  in 
the  miildle  of  it  as  a  lodgemeiit  for  the  emery,  and  dctp 
gtoovei  to  be  cut  out  across  its  surface  with  a  graver 
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hack  of  the  metal  wilb  soft  cement,  the  jtpeculiun '~ 
can  ho  whirled  round  upon  this  grinder  so  rapidly,  tlist 
a  common  labnarer  has  been  known  to  give  a  piece  of 
melal,  four  inches  in  diameter,  so  good  >  fact  and  figure 
HE  (0  fit  it  for  the  hones  in  the  apace  of  two  hours,  Tbe 
emtry,  bovreverfina,  will  breakup  the  fUelai  very  much; 
but  that  is  remedied  by  tbe  subsequent  process  ot  hon- 
ing and  pDlUhing. 

When  the  metal  is  brought  to  »  true  figure,  it  mint 
be  taken  lo  a  convex  tool,  formed  of  some  atoDea  (torn 
a  pliice  railed  F.dgcdon  in  Shropshire,  alluated  belweca 
Ludlow  and  Bi>linp>s  Castle.  The  common  blue  hones, 
used  by  many  opIielanH  for  this  purpose,  will  scarcely 
iQurh  the  metal  of  Mr  Kdwards's  speculums;  but  wbei* 
they  must  be  employed  for  want  of  the  others,  as  little 
water  should  be  u^cd  as  possible  when  the  metal  is  pot 
upon  ihcm  ;  bccnuse  it  is  fnund  by  experience  that  they 
cut  belter  when  but  barely  wet,  than  whin  drenrbel 
with  water.  The  stones,  however,  from  Edgedon  are 
greatly  preferable ;  for  iKey  cut  the  metal  more  ea-ily, 
and  having  a  very  fine  grain,  ibey  bring  it  to  a  smooth 
f>ce.  These  stones  are  directed  hy  Mr  Mudge  to  be 
cemented  in  smsll  pieces  upon  a  thick  round  piece  of 
marble,  or  of  metal  made  of  tin  and  lead  like  the  fonnei 
composition,  in  such  a  manner,  that  tbe  lines  between 
the  stones  may  run  alralghl  from  one  side  to  the  othrr; 
so  that  placing  ihe  teeth  of  a  very  fine  saw  in  eaih  of 
these  divisions,  Ihey  may  be  cirared  from  one  end  to 
the  other  of  the  cement  which  rises  between  the  stones 
As  soon  as  the  bones  are  cemented  down,  this  toot 
muit  be  fixed  in  ihe  lathe,  and  turned  aa  exactly  inte 
lo  the  gage  as  possible.  It  should  be  of  »  circular  fi- 
gure, and  but  very  little  larger  than  the  metal  intended 
to  be  figured  upon  it.  If  it  be  made  considerably  lar- 
ger, it  will  grind  the  melal  into  a  larger  sphere  and  ■ 
bad  figure  ;  and  if  it  he  made  exactly  of  the  same  size, 
il  will  work  the  metal  Indeed  into  a  figure  truly  sphe- 
rical, but  will  be  apt  to  shorten  ils  focus,  unless  the  nie- 
ihe  grinding  of  tal  and  tool  be  worked  alternately  upwards.  On  these 
accounts  MrEdwards  recommends  it  to  be  made  about 
one  twentieth  part  longer  in  diameter  than  tbe  specntum, 
because  he  has  found  thai  it  does  not  then  alter  its  fo- 
ens  ',  and  he  earnestly  dissuades  the  use  of  much  wairr 
on  the  hone  pavement  at  the  time  of  using  it,  otherwise, 
he  <ays,  that  the  metal  in  different  parts  of  it  will  be  of 
diiTtrent  degrees  of  brightness. 

The   metal  being  brought   to  a  very   fine   face  and 

fi^^ure  by  the  bed  of  stones,  is  ready  to  receive  ■  polish, 

to  it  by  the  elliptical  rough  grinder 

With  ■ 


vered  with  pile 
this  pitch,  Mr 


Ifilb  respect  to  the 


Afudge  and  Mr  Edwards  give  very  dif- 
Whilst  the  former  says  that  it  should 
be  neither  too  hard  nor  too  soft,  the  latter  affirms  that 
the  harder  the  pitch  is,  the  better  figure  it  will  give 
to  the  metal.  Pitch  may  be  easily  made  of  a  sufficient 
hardness  by  adding  a  proper  quantity  of  rosin  ;  and 
when  il  is  hardened  In  this  way,  it  is  not  so  brittle  as 
pitch  alone,  which  is  hardened  by  boiling.  Mr  Ed- 
wards advises  to  make  the  mixture  just  so  hard  as  lo 
receive,  when  colli,  an  impression  from  a  moderate  pres- 
sure of  ihe  nail  of  one's  finger.  When  the  elliptical 
tool  is  to  be  covered  with  this  mixture,  it  must  be  made 
pretty  warm,  and  in  that  state  have  the  mixture  pourrd 
upon  it  when  beginning  to  cool  in  tbe  cracible.  Our 
author 
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ilttw.  author  reconmends  this  coating  to  be  made  everywhere 
— ->>  of  about  the  thickness  of  half  a  croirn  j  and  to  give  it 
the  proper  fonn,  it  must,  when  somewhat  cool,  be 
pressed  upon  the  face  of  the  mirror,  which  has  first 
been  dipped  in  cold  water,  or  covered  over  with  verj 
fine  writing  paper.  If  it  be  not  found  to  have  taken  the 
exact  figure  from  the  first  pressure,  the  surface  of  the 
pitch  must  be  gentl  j  warmed,  and  the  operation  repeat- 
ed as  before.  All  the  superfluous  pitch  is  now  to  be 
taken  away  from  the  edge  of  the  polisher  with  a  pen 
knife,  and  a  bole  to  be  made  in  the  middle,  accurately 
round,  with  a  conical  piece  of  wood.  Tbis  hole  should 
go  quite  through  the  tool,  and  should  be  made  of  the 
same  size^  or  somewhat  less  than  the  hole  in  the  middle 
of  the  speculum*  Mr  Edwards  says,  that  he  has  always 
found  that  small  mirrors,  though  without  any  hole  in 
the  middloy  polish  much  betteri  and  take  a  more  cor- 
vect  figurt*,  for  the  polisher^s  liaving  a  hole  in  the  mid* 
die  of  It. 

The  polisher  being  thus  formed,  it  must  be  very 
gently  wanned  at  the  fire,  and  divided  into  several 
•quares  by  the  edge  of  a  knife.  These,  by  receiving  the 
snail  portion  of  metal  that  works  oflF  in  polishing,  will 
cause  the  figuro  of  the  speculum  to  he  more  correct 
than  if  no  such  equsres  had  been  made.  Mr  Mudge 
directs  tlie  polisher  to  be  strowed  over  with  very  fine 
ttiy  ;  but  Mr  Edwards  prefers  Colcothar  of  vitriol. 
*utty  (says  he)  gives  to  metals  a  white  lustre,  or,  as 
workmen  call  it,  a  silver  hue  ;  but  good  colcothar  of 
vitriol  will  polish  with  a  very  fine  and  high  black  lustre, 
•o  as  to  give  the  metal  finished  with  it  the  complexion 
of  polished  steel.  Tu  know  if  the  colcothar  of  vitriol  is 
tfood,  pot  some  of  it  into  your  mouth,  and  if  you  find 
tt  dissolves  away  it  is  good ;  but  if  you  find  it  hard,  and 
crunch  betweeu  your  teeth,  then  it  is  bad,  and  not  well 
burned.  Good  colcothar  of  vitriol  is  of  a  deep  red|  or 
of  a  deep  purple  colour,  and  is  soft  and  oily  when  rub-- 
bed  between  the  fingers ;  had  colcothar  of  vitri(»l  is  of  a 
light  red  colour,  and  feels  banth  and  gritty.  The  col- 
cothar of  vitriol  should  be  levigated  between  two  sur- 
faces of  polished  steel,  and  wrought  with  a  little  water ; 
when  it  is  worked  dry^  you  may  add  a  little  more  wa- 
ter, to  carry  it  lower  down  .to  what  degree  you  please. 
When  the  colcothar  of  vitriol  has  been  wrought  dry 
three  or  four  times,  it  will  acquire  a  black  colour,  and 
will  be  low  enough,  or  sufficiently  fine,  to  give  an  ex- 
quisite lustre.  Tbis  levigated  colcothar  of  vitriol  must 
be  put  into  a  small  phial,  and  kept  with  some  water  up- 
on it.  When  it  is  to  be  used,  every  part  of  the  pitch- 
polisher  most  be  first  brushed  over  with  a  fiue  camePs 
hair  brush,  which  has  been  dipped  in  puro  water,  and 
rnbbed  gently  over  a  piece  of  dry  clean  soap.  The 
washed  colcothar  of  vitriol  is  then  to  be  put  upon  the 
polisher  ^  and  Mr  Edwards  directs  a  large  quantity  of  it 
to  be  put  on  at  once,  so  as  to  saturate  the  pitch,  and 
form  a  fine  coating.  If  a  second  or  third  application  of 
this  powder  be  found  necessary,  it  roust  be  used  very 
sparingly,  or  the  polish  will  be  destroyed  which  has 
been  alroady  attained.  When  the  metal  is  nearly  po- 
lished, there  will  always  appear  sonie  black  mud  upon 
its  surface,  as  well  as  upon  the  tool.  Part  of  t(iis  must 
be  wiped  away  with  some  very  soft  wash  leather  ;  bot 
•f  the  whole  of  it  be  taken  away,  the  polishing  will  not 
be  so  well  completed. 

With  respect  to  the  paraMiefigurg  to  be  given  to 
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the  mirror,  Mr  Edwards  assnres  us,  that  a  tery  little  spcciiJiuB 
experience  in  these  matters  will  enable  any  one  to  give         | 
it  with  certainty,  by  polishing  the  speculum  in  the  com- 
mon manner,  only  with  cross  strokes  in  every  direction, 
upon  an  elliptical  tool  of  the  proper  dimensions. 

Speculum,  a  looking-glass  or  mirror,  capable  of  re^^ 
fleeting  the  rays  of  the  son. 

Speculum,  in  Surgery^  an  instrumeat  for  dilating  a 
wound,  or  the  like,  in  order  to  examine  it  attentively^ 
See  Surgery. 

SPEECH,  in  general,  the  art  or  act  of  expressing  a 
person^s  thoughts  by  means  of  articulate  sounds^  winch 
we  call  words*  See  Language,  GaAMMAR«  BeaV- 
ING,  and  Oratory,  Part  IV. 

SPEEDy  JoHK,  an  Englidh  historian,  was  born  at 
FaringtoB,  in  Cheshire,  ift  the  year  154a.  He  was  bjr 
profession  a  taylor,  and  Ereeman  of  the  company  of  mer- 
chant taylors  in  the  city  of  London.  In  1606,  he  pub- 
lished his  Theatre  of  Great  Britain,  which  was  after-* 
wards  reprinted  in  folio,  under  the  title  of  the  Theatre 
nf  the  Empire  of  Great  Britain.  His  genealogies  of 
Scripture  were  first  bound  up  with  the  Bible  in  16x19 
when  the  first  edition  of  the  present  translation  was 
printed.  In  16x4  appeared  his  History  of  Great  Bri- 
taiHf  which  has  been  translated  into  Latin  f  and  in 
1 616  he  published  his  Ooud  of  Wttneseee^  in  octavo. 
Ho  lived  in  marriage  57  years  with  his  wife,  by  whom 
he  bad  twelve  sons  and  six  daughters  j  and  died  in 
1629.  He  was  interred  in  the  church  of  St  Giles's, 
Cripplegate,  London,  where  a  monument  was  erected 
to  bis  memory. 

SPEEDWELL.    See  Veronica,  Botany  Index^ 

SPELL,  a  charm  consisting  of  some  words  of  oc- 
cult power,  generally  attended  with  some  ceremony.-^ 
In  order  to  explain  it,  we  will  produce  a  few  examples. 
On  St  Agnes's  night,  21st  of  January,  take  a  row  of 
pins,  and  pull  out  every  one,  one  after  another,  saying 
a  Pater-noster  on  sticking  a  pin  in  your  sleeve,  and  yon 
will  dream  of  him  or  her  you  shall  marrjr. 

Another  method  to  see  a  future  spouse  in  a  dream.  GHae*h 
The  party  inquiring  roust  lie  in  a  diflferent  county  from  Prttvmet 
that  in  which  he  commonly  resides,  and  on  going  to  ^^'^'''''1^' 
bed  must  knit  the  left  garter  about  the  right-legged 
stocking,  letting  the  other  garter  and  stocking  alone  \ 
aud  as  he  rehearses  the  following  verses,  at  every  com^ 
ma,  knit  a  knot : 

This  knot  I  knit. 

To  know  the  thing  I  know  not  yet } 

That  I  may  see 

The  man  (woman)  that  shall  my  husband  (wife)  be  y 

How  be  goes,  and  what  he  wears. 

And  what  he  does  all  days  and  years. 

Accordingly,  in  a  dream,  he  will  appear  with  the  io& 
signia  of  his  trade  or  profession. 

Another,  performed  bv  charming  the  moon,  thus : 
At  the  first  appearance  of  the  new  moon,  immediately 
after  the  new  yearns  day,  (though  some  say  aay  other 
new  moon  is  as  good),  go  out  in  the  eveningy  and  stand 
over  the  spars  of -a  gate  or  stilci  and,  loddng  on  tba 
moon,  repeat  the  following  lines  : 

All  hail  to  the  moon !  all  hail  to  tbte ! 

I  prithee,  good  moon,  reveal  to  me 

This  night  who  my  husband  (wife)  inlist  bte. 

4JE 
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'      SPFXTilNG,  in  Grammar,  that  pirt  of  orthouraphy 
nbich  tenches  the  true  manner  of  rcMtlfing  irords  into 

their  syllables. 

All  words  are  cither  Biinple  or  compound,  as  life, 
flisuse  ;  done,  vnrfone ;  nnd  tha  rules  for  dividini;  each 
roust  be  Kuch  as  are  di^rived  from  the  analogy  of  lan- 
guage in  general,  or  from  ihe  eslabllslied  custom  of 
■peaking;  nhich,  for  the  English  language,  are  re- 
duced to  the  following  rules :  1.  A  consonant  hetweeo 
tTTO  vowels  must  be  jnined  niih  llie  Utter  in  spelling, 
as  na-turr,  ve-ri-lif,  gc-rte-roas ;  except,  however,  the 
letter  J",  which  is  joined  to  the  first,  as  in  Jtnx-en,  ox- 
m,  &c.  and  compound  words,  as  in  iip-oit,  tin-tised,  &c. 
3.  A  double  consonant  mnst  be  divided,  as  in  Irt-fer, 
man-ver,  &c.  3.  Those  consonants  which  can  begin 
a  vrord,  roust  not  lie  parted  in  spelling,  as  in  de-fravtt, 
re-prove,  rli-stinct ;  however,  this  rule  is  found  some- 
times to  fail  ;  for  lboui;h  gn  hegins  a  word,  as  gnaw, 
gnat,  &c.  yet  it  roust  he  divided  in  spelling,  as  io  ro^- 
ni-xajice,  ma-Ugni-ly,  &c,  4.  Those  consonants  which 
cannot  begin  a  word  must  !>e  divided,  as  Id  in  seldom.  It 
in  mul-li-ttide,  mp  in  temper,  rrf  in  ar-dent ;  but  in  final 
■yllables  there  are  exceptions,  as  (/  in  ti-t(e,  dt  in  han- 
dle, &c.  5.  When  two  vowels  come  together,  and  ore 
bolli  of  them  distinctly  sounded,  tliey  must  lie  separated 
in  spelling,  as  in  ro-e-vnl,  mu-tu-al.  Sue.  6.  The  gnim- 
roatical  terminations  or  endings  must  be  separated  in 
(pelling,  as  ed  in  wing-ed,  edsl  in  de-li-vcr-edsl,  ing 
in  keor-i-ng,  once  in  dt-li-ver-ance,  &t.  7,  Compound 
words  most  he  resolved  into  their  simple  or  component 
words,  as  vp-on,  in-li,  ne-ver-tke-less,  rrot-vitlA-tiand- 
ing,  &c. 

SPblLlUAN,  Sir  Hevrt,  an  eminent  English  an- 
tiquarian, WHS  descended  from  an  ancient  family,  and 
born  at  Cengnam,  ne»r  Lynn  in  Norfolk,  about  the 
Tear  I56i<  He  was  knighted  by  King  James  I.  who 
had  a  particnlur  esteem  for  him  on  account  of  his  kno»n 
capacity  Tor  husines-i  ;  and  he  employril  him  several 
tiroes  in  Ireland  on  public  alTairB.  When  he  was 
about  50  years  of  age,  he  went  tu  retide  in  Iiondon  ; 
where  falling  into  a  study  to  which  his  own  genius  had 
alr-nys  inclined  him,  he  collected  all  such  books  nnd 
MSS.  as  concerned  the  subject  of  antiqoiiies.  either  fo- 
reign or  domestic.  In  l6]6,  he  published  the  fii-st  part 
of  his  H'dl-knoirn  Glossary,  which  he  never  carritd  be- 
vonil  ihe  letter  L  ;  licc;inse,  as  some  buve  suggested,  he 
had  said  tilings  under  "  Magii 
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Ujion  his 
is  sun  Sir  John  Spelman,  a  gen- 
tleman wlio  had  abilities  to  have  cnmpleted  his  father's 
design,  if  death  had  not  prevented  liim.  Hie  second 
part  WHS  aflerfmrds  published  by  Sir  Williaro  Ducdale  ; 
but  with  all  the  marks  of  a  scanty  unfinished  perform- 
ance. The  next  work  he  entered  up<in  was  an. edition 
•f  the  English  Councils,  of  ivhich  he  published  the  lirst 
volume  about  two  years  before  his  dtatb,  leaving  lb« 
aecnnd  volume,  as  well  of  this  as  of  hit  Glossary,  to  be 
published  by  Sir  William  Du^iiale.  Sir  Htnry  wrote 
several  other  things,  all  rektioL'  to  ancii^nt  lutvs  and 
cusioros,  and  died  in  1641.     His  Posthumoas  Works 


published  in  folio,  i6pS,  under  the  inspection  of  • 
Mr  Gibson,  afterwards  bishop  of  liondon. 

SPELTER,  in  Metallurgy,  the  same  with  Zinc.  J 
8PENCE,  JosEFR,  an  eminent  writer,  was  friloirof 
New  College,  Oxford,  where  he  took  the  degree  of  A.M. 
in  1737.  About  that  time  be  became  firat  known  as  aa 
BDtlior,  bv  an  Etsoy  on  Pope's  Odyssey,  in  irhick  som 
particular  beaulict  and  blemishes  of  that  imrk  ere  cat- 
tidered ;  a  work  of  great  merit,  and  which  for  sookI 
criticism  and  candid  di^iquisition  is  «Innost  without  ■ 
parallel.  He  was  elected  pmfcssnr  of  poetry  by  tW 
university  in  172S,  and  held  that  office  ten  years,  wbidi 
is  as  long  as  the  statutes  will  allow.  His  History  af 
Stephen  Dock  was  first  published  in  i  73 1  ;  but  it  wu 
afttrwards  much  altered,  and  prefixed  Id  an  edition  of 
Duck's  poems. 

About  this  time  he  travelled  into  Italy  mm  tutor  Io 
the  earl  of  Lincoln,  aftriwards  duke  of  Neivcosilf. — 
In  1736  he  republished  Gorboduc,  at  Mr  Pope's  de- 
sire, with  a  preface  giving  an  account  of  the  aotlior,  the 
earl  of  Dorset.  He  quilled  his  fellowship  in  1741,  up- 
on being  preEent(d  by  the  Society  of  New  College  M 
the  rectory  of  Great  Harwood  in  Buck tn|;hanv.h ire- 
He  never  resided  in  his  living;  but  paid  it  an  amrnal 
visit,  distributing  large  sums  of  money  amonfr  the  poor, 
and  providing  for  many  of  ibeir  children.  The  saiH 
year  he  was  made  prnfessnr  of  modern  bititory  at  Ox- 
ford. In  1747  he  published  Polymtlis  ;  or  an  iiiqairy 
concerning  the  agreement 'between  the  works  of  tbt 
Koman  poets  and  the  remains  of  ancient  artists,  bci^ 
an  attempt  to  illustrate  ihem  mutually  from  each  other. 
This  work  was  treated  by  Gray  with  a  contempt  which 
it  did  not  dtierve.  He  rai»s  objections  because  tlie  ao- 
thor  did  not  illustrate  his  subject  from  Grrek  writeii', 
that  I*,  because  he  failed  to  execute  what  he  never  nn- 
dertook.  He  was  installed  prebendary  of  the  sevealli 
stall  at  Durham  the  24lh  May  1754.  He  published 
the  same  year,  "  An  Account  of  the  Life,  Character, 
and  Poems,  nf  Mr  Blacklock,  sluilent  of  philosophy  at 
Edinburgh  5"  which  was  afterwards  prefixed  to  bis 
Poems.  The  prose  pieces  which  he  printed  in  the  M»> 
sfum  he  collected  and  published,  together  with  eoim 
others,  in  a  pamphlet  called  Moralilies,  by  Sir  Hairy 
Beaumont.  Under  the  same  name  he  published  *'  Crils, 
or  a  Dialogue  on  Beauty,"  nnd  "  A  particular  AccoDDt 
of  tile  rmpcror  of  China's  Gardens  nenr  Pekin,  in  a  Icl- 
trr  from  K.  Atlirct,  a  French  mi'stonaiy  now  employed 
by  that  emperor  to  p»iiit  the  aparlnienis  in  those  gar- 
dens, to  bis  friend  nl  Paris."  Bohb  these  tieatisrs  an 
printed  in  Dodslev's  I'u'jilivc  pieces,  as  is  also  "  A  Let- 
ter from  a  Swiss  Officer  to  his  friend  at  Koiue  ;"  nbich 
Mr  Spence  first  published  in  the  Museum.  In  t7i8 
he  published  "  A  Parall.  I,  in  the  Manner  of  Plutarch, 
between  it  most  celehiated  man  of  Florence  and  out 
scarce  ever  litaril  of  in  Dnglanil."  'l*bis  was  al^  ia- 
serted  In  the  fugitive  pieres.  The  same  vear  be  madt 
a  journey  into  Scotland,  which  be  described  in  an  afieo 
tiunale  I'elter  to  Mr  Sbenslnnc,  published  in  Hall's  Col- 
lection of  Letters,  1778.  In  1764  he  was  very  well 
descrihrd  by  Mr  James  Ridley,  in  his  admirable  Tain 
of  the  Gvnii,  under  the  name  of  PAesoi  £fneps  {hk 
name  read  backward>),  dervise  of  the  groves.  A  letter 
from  Mr  Spence  to  ihat  ingenious  moralist,  under  lb* 
tame  signature,  is  preserved  io  the  3d  volume  gf  "  Let- 
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ters  of  Eminent  Persons."  In  1 768  hes  puML>hcd  "  Re- 
marks and  Di:$srrtations  on  Virgi),  with  some  other 
classical  observations,  by  the  late  Mr  Holdsworth.'^ 
On  the  20th  of  August  the  same  year  he  was  unfortu^ 
nately  drowned  in  a  canal  in  his  garden  at  Byfleet  in 
Surrey.  He  was  found  flat  u|X}n  his  face  at  the  edge  of 
the  canal,  where  the  waler  was  so  shallow  as  not  even 
tu  cover  his  head.  The  accident,  it  was  supjiosed,  for 
he  was  quite  alone^  was  owing  to  a  fit. 

The  duke  of  Newcastle  possesses  some  manuscript  vo« 
lumes  of  anecdotes  collected  by  Mr  Spence,  from  which 
Dr  Johnson  was  permitted  to  insert  many  extracts  la 
bis  liives  of  the  Poets. 

SPENCER,  Dr  Johk,  an  eminent  divine,  was  bom 
in  Kent  in  1630,  and  educated  at  Cambridge.  He  was 
fHiosen  fellow  of  his  college,  and  took  a  doctor^s  degree 
in  1663.  In  1667  he  was  chosen  master  of  Corpus 
Ciiristi  College,  and  preferred  to  the  deanery  of  Ely  in 
1677.  He  died  on  the  20th  of  May  1695.  His  works 
are,  i.  The  Righteous  Ruler  ^  a  Sermon  on  Proverbs 
xxix.  2.  preached  June  28.  1660.  2.  A  Di^^course  con- 
cerning Prodigies,  wherein  the  vanity  of  presages  by 
them  is  reprehended,  and  their  true  and  proper  ends  as- 
serted and  vindicated.  To  this  excellent  work  was  af- 
terwards added,  A  Discourse  concerning  vulgar  prophe- 
cies, wherein  the  vanity  of  receiving  them  as  the  certain 
indications  of  any  future  event  is  exposed  ;  and  some 
marks  of  distinction  between  true  and  pretended  pro- 
|diets  are  laid  down.  3.  A  Latin  dissertation  concern- 
ing Urim  and  Thummim.  4.  His  famous  treatise  De 
legibus  HehrcBorum  ritualibut  et  curum  rattottibus^  The 
intention  of  this  book,  as  he  informs  iih  him'^elf,  was  to 
vindicate  the  Deity  from  the  imputation  of  acting  from 
arbitrary  and  fantastical  motives.  It  has  been  highly 
jtnd  justly  esteemed  both  for  the  elegance  of  style  and 
tiie  uncommon  erudition  and  sound  sense  which  it  dis- 
plays. It  has,  however,  ^that  part  of  it  particularly 
which  endeavours  to  deduce  some  of  tlie  Jewish  cere- 
monies from  the  practices  of  their  heathen  neighbours), 
alarmed  many  persons,  as  if  such  a  doctrine,  if  it  could 
be  proved,  would  'derogate  from  the  Divine  wisdom, 
and  undermine  revelation.  But  this  is  so  far  from  being 
the  case,  that  Dr  Spencer's  attempt,  whether  success- 
ful or  not,  deserves  the  gratitude  of  Christians,  because 
it  has  a  tendency  to  throw  light  on  an  important  and 
difficult  subject. 

SPENSER,  Edmund,  the  poet,  was  born  in  London 
in  the  year  1553,  and  descended  from  an  ancient  fami- 
ly of  the  Spensers  in  Northamptonshire.  All  we  know 
concerning  his  education  is,  that  he  was  admitted  a 
sizer  of  Pembroke  ball  in  Cambridge,  and  matriculated 
\\\  J  569.  At  this  time  began  his  intimacy  with  Mr 
Gabriel  Harvey,  a  man  of  genius  and  a  poet.  In  1576, 
having  completed  his  degrees  in  arts,  he  left  the  univer- 
sity, as  is  conjectured,  ^r  want  of  subsistence,  and  re- 
tired to  the  north  of  England.  Here  he  had  the  mis- 
fortune to  become  enamoured  of  his  Rosalind,  wlio,  after 
flattering  his  passion  for  a  time,  at  length  prefened 


his  happier  rival.  Spenser  continued  in  the  country  till  Spen«cr, 
the  year  1578,  when  at  the  persuasion  of  his  friend  Mr  Sjxt'^iiIu. 
Harvey  he  removed  to  liondon,  where  that  gentleman 
introduced  him  to  Mr  Sidney  (afterwards  Sir  Piiilip 
Sidney).  Concerning  his  first  introduction  to  Sir  Phi- 
lip, there  is  indeed  a  diflerent  story,  which  was  first 
told  by  the  writer  of  his  life,  prefixed  to  his  works  in 
2670,'aDd  transcribed  by  Hughes,  Cibber,  and  several 
others  \  which,  nevertheless,  is  certainly  not  true.  Th* 
purport  of  it  is,  that  Spenser,  being  unknown  to  ibis 
Mecaenas  of  the  age,  went  to  Leicetiter-hnuse,  and  sent 
in  the  9th  canto  of  the  first  book  of  the  Fairy  Queen-; 
that,  on  reading  part  of  it.  Sir  Philip  ordered  his  stew- 
ard to  give  the  bearer  50I. ;  on  reading  a  little  farther 
50I.  more  \  then  20ol.  \  bidding  him  to  make  haste  and 
pay  the  money,  lest  he  should  give  the  poet  his  whola 
estate.  The  story  tells  prettily  enough  \  but  it  is  very 
certain,  that  the  Fairy  Queen  was  begun  lung  after  \\\t 
aquaintance  with  Sir  Philip.  By  this  universal  patron 
of  genius,  however,  he  was  presented  to  Queen  Eliza- 
beth, who  honoured  him  with  the  place  of  poet-laureat. 
About  this  time  he  finished  his  Shepherd^s  Calendar^ 
which  was  first  printed  in  ]579>  and  in  the  following 
year,  being  recommended  by  his  patron  to  the  earl  of 
Leicester,  he  went  to  Ireland  as  secretary  to  the  lord 
Grey  of  Wilton,  then  appointed  lord-lieutenant  of  thai 
kingdom*  Lord  Grey  was  recalled  in  J 582,  and  with 
him  Spenser  returned  to  London,  where  he  continued 
till  after  the  death  of  Sir  Philip  Sidney  in  1386  \  a  loss 
which  he  bewailed  to  the  end  of  his  life.  The  follow- 
ing year,  our  poet,  having  obtained  a  royal  grant  of 
3000  acres  of  forfeited  lands  in  the  county  of  Cmk  in 
Ireland,  set  out  for  that  kingclum,  took  possession  of. 
his  estate,  and  fixed  his  residence  in  the  castle  of  KiU 
colman,  which  had  belonged  to  the  earl  of  Dtsmond. 
In  this  retirement  he  resumed  his  great  work  of  tho 
Fairy  Queen;  and  continued  m  Ireland  till,  being  vi- 
sited by  his  old  friend  Sir  Walter  Haleigh  in  1589,  h« 
came  over  with  him  to  England,  but  returned  to  Ire- 
land the  year  following,  where  he  fell  in  love  with  a 
country  girl,  and  married  her.  Scon  after  his  marriage, 
he  paid  another  visit  to  bis  native  country,  where  w« 
also  find  him  in  1596.  In  the  following  year  he  re- 
turned once  more  to  Kilcolman  \  but  on  the  rebellion  of 
Lord  Tyrone,  who  ravaged  the  whole  county  of  Cork, 
he  was  obliged  to  fly  for  safety  with  his  family  to 
England,  where,  in  the  year  1599,  lie  died  in  extreme 
poverty  (a).  He  was  buried  in  Westminster  Abbey, 
according  to  his  request,  near  Chaucer.  A  monument 
was  erected  to  his  memory  by  Ann  countess  of  DorseL 
W'e  know  but  little  of  his  character  as  a  man ;  as  a 
poet,  considering  the  age  in  which  he  lived,  he  deserves 
our  utmost  veneration.  He  wrote  various  pieces  be- 
sides those  above  mentioned.  His  whole  works,  with 
his  life  by  Hughes,  were  published  in  six  volumes  i2mo, 
in  171  ?  and  ^750. 

SPERGULA,  Spurret,  a  gen  us  of  plants  belong- 
ing to  the  class  of  decandriu  ^  and  in  the  natural  system 
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(a)  This  is  Camden^s  account,  and  it  has  been  generally  believed  \  but  Mr  Malone,  the  last  editor  of 
Shakespeare^  works,  by  examining  the  patent  roll,  33  Eliz.  p.  3.  has  discovered,  that  in  February  1690-1 
Spenser  obtained  from  Cjneen  Elizabeth  an  annuity  or  pension  of  jcL  during  Jiis  life  ^  a  sun  eq^iiivalent  to'26ol« 
at  present. 
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Sper^.nilm  MT«ngcel  under  tbe  23(1  order,  Caryophyllr^.    Be*  Bo- 

n        TANY  Jndtx. 
B)itT«acgtl      SPERM,  the  «eed  whereof  bd  inlmal  is  fomed.    Bee 

•        Phtsiologt. 

SPKRMACETI,  a  whitiah,  i>dcIuoi»,  flaky  Hub- 
otancc,  prepared  from  oil,  but  chiefly  froin  the  bratm  of 
»  anecieR  of  whale  called  phyteter  macrvcepAalu*. 

The  method  of  preparing  spermaceti  it  kept  a  vecret; 
bat  the  proceM  i*  laid  to  be  this  :  Tbe  brains  being 
taken  out  of  the  animal,  are  then,  as  some  say,  melted 
over  a  gentle  fire,  poarcd  iuto  moolds,  and  when  cold 
melted  again;  and  this  proceu  is  continaed  till  they  an 
parified.  Others  say,  that  after  being  presHrd  and  drain- 
ed tbey  are  more  thurooghly  purified  by  steeping  them 
in  a  ley  of  alkaline  salt  and  quicklime.  The  brains  are 
then  washed,  and  cut  into  tbin  flake*  or  slices  with 
wooden  knives.  One  Gah  is  said  to  slford  some  tons  of 
brains.  Good  tjiermacrti  is  glossy  and  iieniitrauapnrcnl, 
Jo  fine  nliite  flakes;  soft  and  unctnous  hi  tbe  (ouch,  yet 
dry  and  friable ;  in  tasie,  somewhat  like  hotter,  sod  of 
a  faint  smell  like  that  of  tallow.  Some  adolterate  it 
with  was  ;  but  the  deceit  is  discove^d,  either  by  tbe 
smell  of  the  wax  or  by  the  dulness  of  tbe  colour.  Some 
also  M^I  a  preparation  of  oil  taken  from  the  tall  of  the 
whale  instead  of  that  from  the  brain;  but  this  kind 
turns  yellow  as  soon  as  exposed  to  the  air.  Indeed  it 
is  apt  in  general  to  grow  yellowinh,  and  to  contrast  a 
rancid  fishy  iimell  if  not  carefully  ticcured  from  the  air. 
The  more  perfectly  tt  has  been  purified  at  first,  the 
less  susceptible  it  is  of  these  alterations  ;  and  aftir  it 
has  been  changed,  it  may  be  rendered  white  and  sweet 
again  by  steeping  it  afrenh  in  a  ley  of  alkaline  salt  and 
quicklime.  It  melts  in  a  small  degree  of  heat,  and 
congeals  again  as  it  cools. 

Spermaceti  is  of  nse  in  medicine.  Quinry  sars  it  is 
a  noblt:  remedy  in  the  asthma,  &c.  though  chiefly  u*ed 
in  bruises,  inward  hurts,  and  after  deliTery.  For  inter- 
nal use,  it  may  be  diuot*ed  in  aqueous  liqoors  into  the 
form  of  an  emulsion,  by  trituration  with   almonds,  the 

J'oke  or  white  of  an  egg,  and  more  elegantly  hj  muci- 
ages  ;  or  made  into  a  Tohoch,  by  mixing  two  drams  of 
it  with  a  snit»blc  quantity  of  yolk  of  egg,  llien  adding 
half  an  ounce  of  fresh  drawn  oil  of  almonds,  and  an 
ounce  of  balsamic  sjwu^  Spermaceti  is  not  capable  of 
being  dissolved  by  caustic  alkalies,  and  of  forming  soaps, 
like  other  oily  matters  :  bot  it  is  altogether  solnbie  in 
oils,  and  unites  by  liquefaction  with  wax  and  resin* } 
and  in  these  forms  is  applied  externally.  But  it  is  cer- 
tain, its  greatest  property,  and  that  which  roake<  it  so 
much  in  vogue  in  many  places,  is  its  sofirnlng  the  skin. 
Whence  it  comes  to  be  nsed  hy  the  ladles  in  pastes, 
washes,  &e. 

Spermaceti  candles  are  of 'modero  manofactare :  ihcy 
are  made  smooth,  with  a  fine  gloss,  free  irom  ring*  and 
•car*,  snperior  to  ^e  finest  wax  candles  in  colour  and 
tostre :  and,  when  genuine,  leave  no  spot  or  stain  on  the 
finest  silk,  cloth,  or  lineo. 

A  method  has  been  lately  proposed  by  Dr  Smith 
Gibbes  of  Bristol,  to  convert  animal  muscle  into  a  sob- 
■taoce  much  resembling  spermaceti.  The  process  is  re* 
markably  simple  :  Nothing  more  is  necessary  than  to 
take  a  dead  caraase  ami  expose  it  to  a  stream  of  running 
water:  it  will  in  a  short  time  be  changed  to  a  mass  of 
fettymatlar.   Tt^nwret^eoSiMBive  sumII,  a  q^oaatity 
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of  nitrous  acid  may  then  lie  ponreJ  upon  !(,  nliicb  nait-g^^ 
tng  with  the  fetid  matter,  the  fat  is  arparaicd  in  a  poic 
state.     This  acid  indeed  turns  it  yHlow,  but  it  msy  be  ^ 
rendered  while  and  pure  by  the  action  of  the  o»ygcoa-    ^ 
ted  muriatic  acid.    Mr  Gibbes  breoglit  abont  tbe  sane 
change  in  a  much  shnrter  lime,     lie  took  three  lean 
pieces  of  mutton  and  poured  on  tfaena  the  three  mincTBl 
acids,  and  be  perceived  that  at  the    ead    of  tbtec   days 
each  was  much  altered  ;  that  in  the   nitrous  acid  was 
moch  softened,  and   on  separating  the  acid  from  it,  be 
fouod  it  tn  be  exactly  the  same  with  that  which  be  bad 
before  got  from  tbe  water ;  that  in   the  mariatic  actd 
was  not  in  that  lime  so  much  altered}  tbe  Titriolic  add 
had  tumrd  the  other  black. 

SPERMACOCE,  Btnroir-wooD,  a  gncm  of  plant* 
belonging  to  the  class  of  tetrandria ;  and  in  the  nalnral 
system  arranired  under  the  47th  order,  Sleiiat*.  Sea 
BoTakt   Index. 

SPERMATIC,  in  Aiuitomy,  loineAing  belong^ag  la 
the  sperm  or  seed. 

SPEUSIPPUS,  an  Atbewao  philtNopber,  tbe  ne- 
phew and  successor  of  l^ita.  Centrary  to  the  practtcesf 
Plato,  Speu^ippm  required  from  hii  pupila  a  stated  fn- 
tuily.  He  piitced  statues  of  the  Graces  in  the  sclieel 
whirh  Plato  had  builL  On  acconnt  of  faia  infirm  ttate 
of  health,  he  was  cnmmnnly  carried  to  and  from  the  an- 
deiu}  in  a  vehicle.  On  his  way  thither  he  one  day  mrt 
Dicgencs,  and  saluted  him;  the  surly  philoao^KT  ■«• 
foseiTto  rtium  tlic  salute,  and  told  him,  that  anch  a  fee- 
ble nretch  ought  to  be  ashamed  to  liv«  ;  lo  whtck 
Spriisippns  replied,  that  he  lived  not  in  his  limba,  bot 
in  his  mind.  At  length,  being  wholly  incapacitated,  by 
a  paralytic  stroke,  fur  the  duties  of  the  chair,  lie  renga- 
ed  it  to  Xenocrates.  He  is  said  lo  have  be«n  oi'  a  via- 
lent  temper,  fond  of  pleasure,  and  exceedingly  avari- 
cious. SpcBsippus  wrote  many  philooophical  works 
which  aie  now  lout,  bnt  which  Aristotle  thought  saS- 
cicnlly  valuable  to  purchase  at  the  expente  of  three 
talents.  From  the  few  fragments  which  remain  of  bis 
pbilosophv,  it  appears  that  he  adhered  very  strictly  ta 
the  doctrine  of  his  master. 

SFEY,  a  river  of  Scotlaod,  rising  from  a  lake  of  tbe 
*ame  name  in  Badenoch,  end,  after  a  serpentine  cMint 
of  76  miles,  passes  by  Rothes  castle,  and  fiiDa  into  tb« 
German  sea  at  Gamoch  nearElgio.  Hr  Penriant  tells 
us,  that  the  Spey  is  a  dangeroos  neigbbonr  to  Caalb 
Gordon,  overflowing  frequently  in  a  dreadfal  manner, 
as  appears  hy  its  ravage*  far  beyond  its  banks.  Tba 
bed  of  tbe  river  is  wide  and  fnll  of  gravel,  and  tbe  cbaa- 
nel  very  shilling.  In  1 746  the  duke  nf  Camhertaed 
passed  this  river  at  Belly  ehnrch  near  Castle  Oordaa, 
when  the  channel  was  so  deep  as  to  take  an  officer,  from 
wbom  Mr  Pennant  had  the  account,  and  wbo  was  sis 
feet  four  inches  high,  np  to  the  breast.  The  faaofc*  are 
here  very  high  and  steep ;  so  that  had  not  tbe  rebels 
been  infatnated  in  such  a  manner  as  to  neglect  o^oai- 
tion,  the  passage  must  have  been  attended  with  conn- 
derable  loss.  On  this  Hver  there  is  a  mat  aaloMM- 
fishery ;  abaat  1 700  barrels  full  are  cao^t  in  the  eea- 
•on,  and  tbe  i^ore  was  formerly  rented  for  abaot  1 300I. 
per  annum  1  now  it  is  probably  doubled, 

SPHACELUS,  in  liurgcTy  aad  Medkime,  an  abse- 
Inle  and  perfect  corraptioo  or  deat  h  of  the  piuta. 

SPELGHANTHUS,  a  genu  of  plants  bdonging  ta. 
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the  c1t98  of  fjngenesiA,  and  to  the  order  of  polygamia 
segregata ;  and  in  tho  natural  system  arrangtrd  under 
the  49th  order,  Composittt.     See  Botany  hidex. 

SPHAGNUM,  Bog-moss,  a  genus  of  plants  be-> 
longing  to  the  class  of  cryptogamia  and  order  of  masci. 
See  BoTAKT  Index. 

Os  SPHENOIDES,  the  seventh  bone  of  the  crani- 
um or  skull.     See  Anatomy,  N^  ii. 
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SPHERE,  is  a  solid  contained  under  one  uniform 
round  surface,  every  point  of  which  is  equally  distant 
from  a  certain  point  in  the  middle  called  its  centres  and 
is  formed  by  the  revolution  of  a  semicircle  about  its  di- 
ameter.    See  G£OM£TRY. 

Projection  of  the  Sphere.    See  Projection. 

Sphere,  in  Astronomy^  that  concave  orb  or  expanse 
which  invests  our  globe,  and  in  which  the  heavenly  bo- 
dies appear  to  be  fixed,  and  at  an  equal  distance  from 
the  eye. 

Tlie  better  to  determine  the  places  of  the  heavenly 
bodies  in  the  sphere,  several  circles  are  supposed  to  be 
described  on  the  surface  thereof,  hence  called  the  circles 
of  the  sphere:  of  these  some  are  called  great  circles^  as 
the  equinoctial,  ecliptic,  meridian,  &c.  and  others  emali 
circles^  as  the  tropics,  parallels,  &c.  See  GEOGRAPHY } 
and  Astronomy,  passim. 

Armillary  Sphere.    See  Geography. 

Sphere  of  Activity  rf  a  Body^  is  that  determinate 
space  or  extent  to  which,  and  no  farther,  the  effluvia 
continually  emitted  from  that  body  reach  $  and  where 
they  operate  according  to  their  nature. 

SPHERES,  in  Optics^  the  same  with  metalline  mir- 
rors, for  telescopes  or  other  purposes.     See  Mirror. 

SPHEROID,  in  Geometry^  a  solid  approaching  to 
the  figure  of  a  sphere.  It  is  generated  by  the  entire 
revolution  of  a  8emi-«*liip3is  about  its  axis.  When  the 
revolution  is  oiade  round  the  largest  axis,  the  spheroid 
iSicalled  prolate;  and  when  round  the  shortest,  oblate. 
This  last  is  the  figure  of  the  earth,  and  probably  of  all 
the  planets. 

SrHEX,  Ichneumon  Wasp,  or  Savage;  a  genus  of 
insects  belonging  to  the  order  of  kymenapterm.  See 
Entomology  index. 

SPHINCTER,  in  Anatomy^  a  term  applied  to  a 
kind  of  circular  muscles,  or  muscles  in  form  of  rings, 
which  serve  to  close  and  draw  up  several  orifices  of  the 
body,  and  prevent  the  excretion  of  the  contents. 

SPHINX,  in  fabulous  hi'itory,  a  monster  which  had 
the  head  and  breastaof  a  woman,  the  body  of  a  dog,  the 
tail  of  a  serpent,  the  wings  of  a  bird^  the  paws  of  a  lion, 
and  a  human  voice.    It  sprang  from  the  union  of  Orthoa. 
with  the  Chimsera,  or  of  Typhon  with  Echidna.     The 
Sphinx    had    been   sent    into    the    neighbourhood   of 
Thebes  by  Juno,  who.  wished  to  punish  the  family  of 
Cadmus,  which  she  persecuted  with  immortal  hatred^ , 
and  it  laid  this  part  of  Boeotia  under  continual  alarms, . 
by  proposing  enigmas,  and  devouring,  the  inhabitants,  if; 
unable  to  explain  them.    In  the  midst  of  their  conster- 
nation the  Thebans  were  told  by  the  oracle,  that  the 
sphinx  would  destroy  herself  as  soon  as  one  of  the  en- 
igmas she  proposed  was  explained.     In  this  enigma  she 
wished  to  know  what  animal  walked  on  four  legs  in  the 
morning,  two  at  noon,  and  three  in  the  evening.     Upon 
this  Creon  king  of  Thebes  promised  his  crown  and  his 
sister  Jocafta  in  marriage  to  him  who  cooRdeliTcr  bin 


country  from  the  monster  by  a  successful  explanation    Sj)biM,> 
of  the  enigma.     It  was  at  last  happily  explained  by  Sl|Ng«lia». 
Oedipus,  who  observed,  that  man  walked  on  his  hands        • 
and  feet  when  youog,  or  in  the  morning  of  life ;  at  the 
noon  of  life  he  walked  erect  j  and  in  the  evening  of  his 
days  he  supported  his  infirmities  upon  a  stick.     (Fid. 
Oedipus).  The  sphinx  no  sooner  heard  this  explanation 
tlian  she  dashed  her  head  against  a  rock,  and  immedi-. 
ately  expired.     Some  mythologists  wish  to  unriddle  the 
fabulous  traditions  about  the  sphinx  by  the  supposition 
that  one  of  the  daughters  of  Cadmus,  or  Laius,  infest- 
ed the  country  of  Thebes  by  her  continual  depreda« 
tions,  because  she  had  been  refused  a  part  of  her  father^ 
possessions.     The  lion^s  paw  expressed,  as  they  observe,, 
her  cruelty,    the  body  of  the  dog  her  lasciviousoess^ 
her  enigmas  the  snares  she  laid  for  strangers  and  tra*  • 
vellers,  and  her  wings  the  dispatch  she  used  in  her.ex-p- 
pedi  tions. 

Among  the  Egyptians  the  sphinx  wao  the  symbol  i 
of  religion,  by  reason  of  the  obscurity  of  its  mysteries  |^ 
and  on  the  same  account  the  Romans  placed  a  sphinx 
in  the  pronaos  or  porch  of  their  temples.     Sphinxes 
were  used  by  the  Egyptians  to  show  the  beginning  of 
the  water^s  rising  in  the  Nile :  with  this  view,  as  it  had 
the  head  of  a  woman  and  body  of  a  lion,  it  signified 
that  the  Nile  began  to  swell  in  the  months  of  July  and 
August,  when  tue  sun  passes  through  the  signs  of  Leo 
and  Virgo.     There  are  several  of  these  still  to  be  seen ; . 
one  in  particular,  near  the  pyramids,  much  spoken  oft' 
by  the  ancients ;  being  of  a  prodigious  size,  and  cut  out 
of  the  rock ;  the  head  and  neck  appear  only  at  present, 
the  rest  of  the  body  being  hid  in  the  sand,   ihis,  accord- 
ing to  Thevenot,  is  26  feet  high,  and  15  ^t  from  the 
ear  to  the  chin :  but  Pliny  assures  ns,  the  head  was-nov* 
less  than  102  feet  in  circumference,  and  62  feet  higfti 
from  the  belly,  and  that  the  body  was  143  feet  long, 
and  was  thought  to  be  the  sepulchre  of  King  Amasis. 

The  learned  Mr  Bryant  *  observes  that  the  ^P^'^^^\/fS^!^ 
seems  to  have  been  originally  a  vast,  rock  of  different ^'"fiij^^^*' 
strata ;  which,\from  a  shapeless  mass,  the  Egyptians  fa-  |i.  53a* , 
shinned  into  an  object  of  beauts  and  veneration.     The 
Egyptians. used  this  figure  in  their  building ;  from  them ; 
the  Greeks  derived  it,  and  afterwards  improved  it  into  . 
an  elegant  ornament.     It  is  also  frequently  used.iamo^. 
dem  arcbitectttrcw 

It  is  proper  to  observe,  that  the  sphtnx  of  the  Egyp-  f  VoL:ia»e. 
tians  is  said  in  the  Asiatic  Researches -f-  to  fiave  been  p.  334*, 
found  in  India.     Colonel  Pearse-  was  told  by  Murari 
Pandit,  a  man  of  learning  among  the  Hindoos,  that  the 
sphinx,  there  called*  «m^A,  is  ta  appear  at  the  end  of  the 
worlds  and  as  soon  as  he  is  bom  will  prey  on  an  ele-  ■ 
phant :  he  is  therefore  figored  seizing  an  elephant  in  his  . 
claws ;  and  the  elephant  is  made  small,  to  show  that  the  - 
singh^  even  a  mcmient  after  his  birth,  will  he  very  large  • 
in  proportion*  to  it.     But  in  opposition  to  this  account 
given  by  Murari  Pandit,  the  late  Sir  William  Jones,  the  • 
learned  and  illnstrions  president  of  the  Aiiiatic  Society, . 
was  assured  by> several  Rrahmans,  .that  the  figure  taken  < 
for  a  sphinx  was  a  representation  of  a.  I  ion  seizing  a.^ 
young  elephant..  This  point  therefore  requires  farther  - 
investigation. 

Sphinx,  HiwK'Moth^  a  genus  of  insects  belonging 
to  the  order  of  lepidoptera.     See  Entomology  Index*  ^ 

SPIGELIA,  Worm- grass,  a  gtnus  of  plants  be-^ 
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^^elm   l^i^g^i^g  ^o  ^^^  class  of  pentandria  j  and  in  the  natural 


system  arranged  under  the  47th  order,  Steilatit,     See 
Botany  and  Materia  Medica  Index, 

SPICE,  any  kind  of  aromatic  drug  that  has  hot  and 
.fiungent  qualities  \  such  are  pepper,  nutmeg,  ginger, 
cinnamon,  cloves,  &.c. 

SpiCE'Islandsj  in  the  East  Indies.  See  Banda, 
MoLuccA'lslands^  and  Ceylon. 

SPJDEK.     See  Aranea,  Entomology  Index. 

SPIDERVVORT.   See  Phalangiuh,  1    Botany 

SPiGNEL.     See  Athamanta,  ^     Index. 

SPIKE,  or  Oil  of  Spike^  a  name  given  to  an  essen- 
tial oil  distilled  irom  lavender,  and  much  used  by  the 
varninh-makers  and  the  painters  in  enamel. 

SPIKENARD.    See  Nardus,  Botany  Index. 

SPILANTHUS,  a  genua  of  plants  belonging  to  the 
class  of  syngenesis.     See  Botany  Index, 

SPINA  CERVINA,  an  old  name  for  rhamuus  cathar- 
ticus.     See  Bhamnus,  Botany  Index. 

Spjsa  f^entosa,  in  Surgery j  that  species  of  corruption 
of  the  bones  which  takes  its  rise  in  the  internal  parts, 
and  by  degrees  enlarges  the  bone,  and  raises  it  into  a 
tumor.     See  SuRGERY. 

SPINACIA,  Spinage,  a  genus  of  plants  belonging 
to  the  class  of  dicBcia  ^  and  in  the  natural  system  arran- 
ged under  the  I2th  order,  HoloracoB.  See  Botany 
Index;  and  for  an  account  of  the  method  of  cultivating 
tpinage  in  the  garden,  see  Gardening. 

SPINAGE,  or  Spinach.     See  Spinacia. 

SPINi^,  in  Botany^  thorns,  rigid  prickles  :  a  species 
of  arma,  growing  on  various  parts  of  certain  plants  for 
their  defence  ;  spi/ia  ramorum  arcvnt  pccora.  On  the 
branches  we  find  examples  in  the  pyrus  prunus,  citrus, 
.liippophaes,  gmelina,  rhaninus,  lycium,  &.c. ;  on  the 
leaves,  in  the  aloe,  a^rave,  yucca,  ilex,  hippomane,  thio- 
phrasta,  carlina,  &c.  ^  on  the  calyx,  in  the  carduus 
cnicus,  centaurea,  moluccelta,  galeopsis,  &c. ;  on  the 
fruit,  in  the  trapa,  tribulus,  mureXy  spinacia,  agrinio- 
nia,  datum,  &c. 

SPINAL  MARROW.     See  Anatomy  Lidix. 

SPINALIS,  in  i^7io/o;7/y, the  name uf  several  muscles, 
inc.  of  the  spine. 

SPINDLE,  in  Geometry^  a  solid  body  generated  by 
the  revolution  of  some  curve  line  about  it!»  base  or  double 
ordinate }  in  opposition  to  a  conoid,  which  is  generated 
by  the  rotation  of  tbe  curve  about  its  axis  or  absciss, 
perpendicular  to  its  ordinate.  The  spindle  is  denomina- 
led  circular,  elliptic,  hyperbolic,  or  parabolic,  according 
to  the  fi^i>ure  of  its  generating  curve. 

SPINDLE-TREE.  See  Euonymus,  Botany  Z«</f*. 

SPINE,  Spina  Dorsi.  See  Anatomy,  N°  30. 

Spine.     See  Spin^. 

SPINET,  or  Spinnet,  a  musical  instrument  ranked 
in  the  second  or  third  place  among  harmonious  instru- 
ments. It  consists  of  a  chest  or  belly  made  of  the  most 
porous  and  resinous  wood  to  be  found,  and  a  table  of 
fir  glued  on  slips  of  wood  called  summers^  which  bear 
OR  the  sides.  On  the  table  are  raised  two  little  promi- 
nences or  bridges,  wherein  are  placed  so  many  pins  as 
there  are  chords  or  strings  to  the  instrument.  It  is 
played  on  by  two  ranges  of  continued  keys,  the  former 
range  being  the  order  of  the  diatonic  scale,  and  that  be- 
hind the  order  of  the  artificial  notes  or  semitones.  The 
keys  are  so  many  flat  pieces  of  wood,  \.hich,  touched 
.And  pressed  down  at  tbe  end,  mal^e  tlie  other  raise  a 
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jack  which  strikes  and  sounds  the  string  by  means  of    spisi 
the  end  of  a  crow's  quill,  wherewith  it  is  armed.     Tbe       | 
30  first  strings  arc  of  brass,  the  other  more  delicate  ones  ^^-^ 
of  steel  or  iron-wire  \  they  are  all  stretched   over  the 
two  bridges  already  mentioned.     The  Hgure  of  the  spi- 
net is  a  long  square  or  parallelogram  9  some   c^tll  it  an 
harp  couched^  and  the  harp  an  inverted  spinet.   See  ilie 
article  Harp. 

This  instrun\ent  is  generally  tuned  by  the  car,  which 
method  of  the  practical  musicians  is  founded  on  a  sup- 
position that  the  ear  is  a  perfect  judge  of  an  octave  and 
a  fifth.  The  general  rule  is  to  begin  at  a  certain  note, 
as  C,  taken  towards  the  middle  of  the  instrument,  and 
tuning  all  the  octaves  up  and  down,  and  also  the  fifths, 
reckoning  seven  semitones  to  each  fifth,  by  which  means 
the  whole  is  tuned.  Sometimes  to  the  common  or  fun- 
damental play  of  the  spinet  is  added  another  similar  one 
in  unison,  and  a  third  in  octave  to  the  first,  to  make  the 
harmony  the  fuller ;  they  are  either  played  separately 
or  together  by  means  of  a  stop :  these  are  called  doubie 
or  trip/e  spinets  ;  sometimes  a  play  of  violins  is  added, 
by  means  of  a  bow,  or  a  few  wheels  parallel  to  the  key', 
which  press  the  strings  and  make  tbe  sounds  last  as  long 
as  the  musician  pleases,  and  heighteu  and  soften  tbcni 
more  or  less,  as  they  are  more  or  less  pressed.  Tba 
harpsichord  is  a  kind  of  spinet,  only  with  another  dis- 
position of  the  keys  (see  the  article  Harpsi chord). 
The  instrument  takes  its  name  from  the  small  quill  ciicis 
which  touch  the  strings,  resembling  sptme  or  thorns.  | 

SPINIFEX,  a  genus  of  plants  belonging  to. the  class 
of pfdyframia.     See  Botany  Indej-. 

SPINNING,  in  Commerce,  the  act  or  art  of  redc- 
cing  ailk,  flax,  hemp,  wool,  hair  or  other  matters,  iufo 
thread.     Spinning  is  either  performed  on  the  wheel,  or 
with  a  distafi*  and  spindle,  or  with  other  machines  pro- 
per for   the    several  kinds  of  working.      Hemp,  fiax, 
nettle-thread,  and  other  like  vegetable  matters,  are  to 
be  wetted  in  spinning:  silks,  wooU,  &c.  are  spun  drT, 
and  do  not  need  water  \  yet  there  is  a  way  of  spinning 
or  neling  silk  as  it  comes  oil'  the  caves  or   bnlU,  when 
hilt   and  even  boiling  water  is.  to  be  used   (see  Silk). 
The  vast  variety,  and  the  importance  of  those  branches 
of  our  manufactures,  which  aie  produced  from  cotton, 
wool,  and  Hhx,  spun  into  yarn,  together  with  the  ibeap- 
ness  of  provisions,  and  the  low  price  of  labour  in  many 
foreign  countries,  which  arc  our  rivals  in  trade,  have  00- 
casioned  many  attempts  at  home  to  render  spinning  mora 
easy,  cheap,   and  expeditious  \  for  which   see  CottoH' 
Spinning  and  Cottoh  Mills. 

To  give  an  intelligible  and  accurate  description  cf  a 
cotton  mill  would  be  abundant  employment  for  a  vo- 
lume. Our  limits  admit  of  nothing  like  this  j  but  at 
we  are  certain  that  many  of, our  readers  have  viewed  a 
cotton  mill  with  wonder,  but  not  with  intelligence,  or 
with  leisure  to  trace  the  steps  by  which  the  wkmA  from 
the  bag  ultimately  assumes  the  form  of  a  very  fine  thread. 
Bewildered  by  such  a  complication  of  machinei'y,  all  in 
rapid  motion,  very  few,  we  imagine,  are  able  to  lecollect 
with  distinctness  and  intelligence  the  essential  part  of 
the  progress  by  which  the  form  of  the  cotton  is  so  won- 
derfully clianged.  Such  readers  will  not  think  a  pags 
or  two  misemployed,  if  tluy  are  ther(.*by  able  to  ucdtr- 
stand  this  particular,  to  which  all  the  rest  of  the  process 
is  subservient. 

We  pass  over  the  operation  of  carding,  by  which  sM 
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the  clots  and  ineqaaltties  of  the  cotton  wool  are  remo- 
vc^cl,  a'nd  the  whole  is  reduced  to  an  uniform  thin  fleece, 
about  20  inches  broad*  This  is  gradually  detached 
from  the  finishing  card,  and,  if  allowed  to  bang  down 
from  it,  would  pile  up  on  the  floor  as  long  as  the  mill 
continues  to  work ;  but  it  is  guided  off  from  the  card, 
very  tenderly,  in  a  horizontal  direction,  by  laying  its 
detached  end  over  a  roller,  which  is  slowly  turned  round 
by  the  machine.  Another  roller  lies  above  the  fleece, 
pressing  it  down  by  its  weight.  By  this  pressure,  a 
gentle,  hold  is  taken  of  the  fleece,  and  therefore  the  slow 
motion  of  the  rollers  draws  it  gently  from  tlie  card  at 
the  same  rate  as  it  is  disengaged  by  the  comb  \  but  be- 
tween the  card  and  the  rollers  a  set  of  smooth  pins  are 
placed  in  two  rows,  leading  from  the  card  to  the  rollers, 
and  gradually  approaching  each  other  as  we  approach 
the  rollers.  By  these  pins  tlie  broad  fleece  is  hemmed 
in  on  both  sides,  and  graduallycontracted  to  a  thick  roll ; 
and  in  this  state  passes  between  the  rollers,  and  is  com- 
pressed in  a  pretty  firm  flat  riband,  about  two  inches 
broad,  which  falls  off  from  the  rollers,  and  piles  up  in 
deep  tinplate  cans  set  below  to  receive  it. 

It  is  upon  this  stripe  or  riband  of  cotton  wool  that 
the  operation  of  spinning  begins.  The  general  effect 
of  the  spinning  process  is  to  draw  out  this  massive  roU, 
and  to  twist  it  as  it  is  drawn  out.  But  this  is  not  to 
be  done  by  the  fingers,  pulling  out  as  many  cotton  fibres 
at  once  as  are  necessary  for  composing  a  thread  of  the 
intended  fineness,  and  continuing  this  manipulatioti  regu- 
Urly  across  the  whole  end  of  the  riband,  and  thus,  as  it 
were,  nibbling  the  whole  of  it  away.  The  fingers  must 
be  directed,  for  this  purpose,  by  an  attentive  eye.  But 
in  performing  this  by  machinery,  theXvhoIe  riband  must 
be  drawn  out  together,  and  twisted  as  it  is  drawn.  This 
requires  great  art,  and  very  delicate  management.  It 
cannot  be  done  at  once  5  that  is,  the  cotton  roll  cannot 
first  be  stretched  or  drawn  out  to  the  length  that  is  »U 
timately  produced  froni  a  tenth  of  an  inch  of  the  roll, 
and  then  be  twisted.  There  is  not  cohesion  enough  for 
this  purpose  ;  we  should  only  break  off  a  bit  of  the  roll, 
and  could  make  no  farther  use  of  it.  The  fibres  of  cot- 
ton are  very  little  implicated  among  each  other  in  the 
roll,  because  the  operation  of  carding  has  laid  them  aU 
moHt  parallel  in  the  roll  ^  and  though  compressed  a  little 
by  its  contraction  from  a  fleece  of  20  inches  to  a  riband 
of  only  two,  and  afterwards  compressed  between  the 
discharging  rollers  of  the  carding  machine,  yet  they  co- 
here so  si  lightly,  that  a  few  fibres  may  be  drawn  out 
without,  bringing  many  others  along  with  them.  JTbr 
these  reasons,  the  whole  thickncHs  and  breadth  of  two  or 
three  inches  of  the  riband  is  stretched  to  a  very  minute 
quantity,  and  then  a  very  sliglu  degree  of  twist  is  given 
it,  viz.  about  three  turns  in  the  inch ;  so  that  it  shall 
now  compose  an  extremely  soft  and  spungy  cylinder, 
which  cannot  be  called  a  thread  or  corfl,  because  it  has 
scarcely  any  firmness,  and  is  merely  rounder  and  much 
slenderer  than  before,  being  stretched  to  about  thrice  its 
former  length.     It  is?  now  called  slab,  or  roove. 

Although  it  be  still  extremely  tender,  and  will  not' 
carry  a  weight  of  two  ounces,  it  is  much  more  cohesive 
than  before,  because  the  twist  given  to  it  makes  all  the 
longitudinal  fibres  bind  each  other  together^  nnd  com- 
press those  which  lie  athwart;  therefore  it  will  require 
more  force  to  pull  a  fibre  from  among  the  rest,  but  still 
not  nearly  enough  to  break  it.   In  drawing  out  a  single 


fibre,  others  are  drawn  cot  along  witb  it  ^  and  if  we  S^maffi 

take  hold  of  the  whole  assemblage,  in  iwo  places,  abont 

an  inch  or  two  inches  asunder,  we  shall  find  that  we 

oaay  draw  it  to  near  twice  its  length  without  any  risk 

of  its  separating  in  any  intermediate  part,  or  becon^ing 

much  smaller  in  one  part  than  another.     It  seems  to 

yield  equably  over  all. 

Such  is  the  state  of  the  slab  or  roove  of  the  first  for- 
mation. It  is  usually  called  the  preparation  ;  and  the 
operation  of  spinning  is  considered  as  not  yet  begoa. 
This  preparation  is  the  most  tedious,  and  requires  mor^ 
attendance  and  hand  labour  than  any  subsequent  part  of- 
the  process.  For  the  stripes  or  ribands  from  which  it 
is  made  are  so  light  and  bulky,  that  »  few  yards  only 
can  be  piled  up  in  the  cans  set  to  receive  tiiem..  A  per- 
son must  therefore  attend  eacli  thread  of  slab,  to  join, 
fresh  stripes  as  they  are  expended.  It  is  also  the  roost 
important  in  the  manufacture  :  for  as  every  inch  of  tlia 
slab  meets  with  precisely  the  same  drawing  and  the  same 
twisting  in  the  subsequent  parts  of  the  process,  therefore 
every  inequality  and  fault  in  the  slab  (indeed  in  the 
fleece  as  it  quits  the  finishing  card)  will  continue  through 
the  whole  manufacture.  The  spinning  of  cotton  yaru 
now  divides  into  two  branches.  The  first,  performed 
by  what  are  called  jennies^  perfectly  resembles  ihe  an- 
cient spinning  with  the  distaff  and  spindle ;  the  other,, 
called  spinning  of  twisty  is  an  imitation  of  the  spinning 
with  the  fly-wheel.  They  differ  in  the  same  manner  as 
the  spinning  with  the  old  wool  or  cotton  wheel  differs 
from  the  spinning  with  the  flax-wbocJk  Mr  Arkwright^s 
chief  invention,  the  substitution  of  machinery  for  the  im- 
mediate work  of  the  human  finger,  is  seen  only  in  the 
manufacture  of  twist.  We  shall  therefore  confine  our 
attention  to  this.. 

The  rest  of  the  process  is^  little  more  than  a  repeti* 
tion  of  that  gone  through  in  making  the  first  slab  or- 
roove.     It  is  formed  on  bobins.     These  are  set  on  tlie 
back  part  of  the  di*awing  frame ;  and  the  end  of  the 
slabjs  brought  forwards  toward  the  attending  work- 
roan.     As  it  comes  forward,  it  is  stretched  or  drawn  to 
about  four-thirds  of  its  former  length,  or  lengthened  one- 
third  \  and  is  then  twisted  about  twice  as  much  as  bo- 
fore,  and  in  this  state  wound  up  on  another  bobin.     In 
some  mills  two  rooves,  after  having  been  properly  drawn, 
are  brought  together  through  one  hole,  and  twisted  into 
one  ;  but  we  believe  that,  in  the  greater  number  of 
mills,  this  is  delerred  to  the  second  drawing.     It  is  onr 
ly  after  the  first  drawing  that  the  produce  of  the  opera- 
tion gets  the  name  oi  slab;  before  this  it  is  called  pre- 
paration^ or  roove f  or  by  some  other  name.    The  slab  is 
still  a  very  feeble,  soft,  and  delicate  yarn^  and  will  not 
carry  miu:h  more  weight  than  it  did  befora  in  the  form 
of  roove.  The  perfection  of  the  ultimate  thread  or  yam 
depends  on  this  extreme  softness ;  for  it  is  this  only 
which  makes  it  susceptible  of  an  equable  stretching  ;  all 
the  fibres  yielding  and  separating  alike. 
'    The  next  operation  is  tlie  second  drawings  which  no 
way  differs  from  the  first,  exqept  in  the  different  pro- 
portionings  of  the  lengthening,  and  the  proportion  be* 
ttreen  the  lengtheniug  and  tbe  subsequent  twist.     On 
^  these  points  we  cannot  give  any  very  distinct  infor- 
mation.    It  is  different  in  different  mills,  and  with  di£. 
ferent  species  of  cotton  wool,  as  may  be  easily  imagin- 
ed.    The  immediate  mechanism  or  manipulation  roust 
be  skilfully  accommodated  to  the  nature  of  that  frictioi^ 
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vilmh  the  fibfSs'liY  cotton  exert  on  each  other,  ena- 
bling one  of  them  to  pull  others  along  with  it*  This 
is  greatly  aided  hy  the  contorted  curled  fonn  of  a  cot- 
Ion  fibre,  and  a  considerable  degree  of  elasticity  which 
it  possesses.  In  this  respect  it  greatly  resembles  woollen 
fibres,  and  diflers  exceedingly  from  those  of  flax  :  and 
it  is  for  this  reason  that  it  is  scarcely  possible  to  spin 
flax  in  this  way :  its  fibres  become  lank,  and  take  any 
shape  by  the  slightest  compression,  especially  when 
<^amp  in  the  slightest  degree*  But  besides  this,  the  sur- 
"faoe  of  a  cotton  fibre  has  a  harshness  or  roughness,  which 
greatly  augments  their  mutual  friction.  This  is  pro* 
bably  the  reason  why  it  is  so  unfit  for  tents  and  other 
dressings  for  wounds,  and  is  refused  by  the  sorppRon 
•OTen  in  the  meanest  hospitals.  But  this  harshness  and 
its  elasticity  fit  it  admirably  for  the  nmnofiicture  of 
^yam.  Even  the  shortness  of  the  fibre  is  fairoorable ; 
lind  the  manufacture  would  hardly  be  possible  if  the 
.fibre  were  thrice  as  long  as  it  generally  is.  If  it  be 
Just  so  long  that  in  the  finished  thread  a  fibre  will  rather 
•break  than  come  out  from  among  the  rest,  it  is  plain 
-that  no  additional  length  can  make  the  yam  any  strong- 
er with  the  same  degree  of  compression  by  twining.  A 
tlonger  fibre -will  indeed  give  the  same  firmness  of  adhe- 
rence with  ft  smaller  eompression.  This  would  be  an 
advantage  in  any  other  yam  y  but  in  cotton  yam  the 
•eompression  is  already  as  slight  as  can  be  allowed}  were 
it  less,  itwould  become  wodlly  and  rough  by  the  smallest 
'usage,  and  is  alriadv  too  much  disposed  to  teaxle  out. 
It  can  hardly  be  tfted  as  sewing  thnad.  Now  suppose 
the  fibres  much  longer  ^  some  -i>f  them  may  chance  to 
'be  stretched  along  the  slal)  through  their  whole  length. 
If  the  slab  is  pulled  in  opposite  directions,  by  pinching 
it  at  each  end  of  such  fibres,  it  is  plain  that  it  will  not 
stretch  till  this  fibre  be  broken  or  drawn  out}  and  that 
while  it  is  in  its  extended  state,  it  is  acting  on  the  other 
fibres  in  a  very  unequal  manner,  according  to  their 
positions,  and  renders  the  whole  apt  to  separate  more 
'irregularly.  This  is  one  great  obstacle  to  the  spinning 
of  flax  by  similar  mf^chin«*ry}  and  it  has  hitherto  pre- 
'vented  (we  believe)  the  working  up  of  any  thing  but 
the  shorts  or  tow,  which  is  separated  from  the  long  fine 
'flax  in  the  operation  of  hatcheling. 

A  third,  and  sometimes  even  a  fourth,  drawing  is 
given  to  the  slab  formed  on  the  bobins  of  this  second 
operation.  The  slab  produced  is  now  a  slender,  but  still 
'extremely  soft  cord,  susceptible  of  considerable  exten- 
sion, without  risk  of  separation,  and  without  the  small- 
est chance  of  breaking  a  single  fibre  in  the  attempt.  In 
one  or  more  of  the  preparatory  drawings  now  described, 
two,  and  sometimes  three  slabs,  of  a  former  drawing, 
are  united  before  the  twist  is  given  them.  The  prac- 
tice is  different  in  different  mills.  It  is  plain,  that  un- 
less great  care  be  taken  to  preserve  the  slab  extremely 
toft  and  compressible  during  the  whole  process,  the  sub- 
sequent drawing  becomes  more  precarious,  and  we  run  a 
'risk  of  at  last  making  a  bad  loose  thread  instead  of  a 
(Uniform  and  simple  yam.  Such  a  thread  will  have  very 
little  lateral  connection,  and  will  not  bear  much  hand- 
ling without  separating  into  etmnds.  Hie  [^rfection  of 
the  yam  depends  on  having  the  last  slab  as  free  of  all 
.sppearance  of  strands  as  possible. 

The  last  operation  is  the  spinning  this  hiab.  Tliis 
liardly  differs  from  the  foregoit;g  drawings  in  any  thing 
but  the  twist  that  is  given  it  after  the  last  etretching  in 


its  length.    This  is  much  greater  ihmn  any  of  the^-  s^ 
ceding,  being  intended  to  give  the  yam  hmrdncM  and ' 
firmness,  so  that  it  will  now  break  rather  than  atictch 
any  more. 

The  reader,  moderately  acquainted  with  mechanic^ 
cannot  but  perceive  that  each  of  the  opemtioDe  now 
described,  by  which  the  roove  is  changed  intm  the  soft 
slab,  and  each  of  these  into  one  slenderer  and  eooiewhat 
firmer,  by  alternately  teazling  oot  and  twintng  the  soft 
cord,  is  a  substitute  for  a  single  pull  of  tho  Soger  and 
thumb  of  the  spinster,  which  she  accommodates  pccciae- 
ly  to  the  peeoltar  condition  of  the  lack  of  wool  which 
she  touches  at  the  moment.  She  can  follow  this  through 
all  its  irregularities;  and  perhaps  no  two  succeeding 
plucks  are  alike.  Bnt  when  we  cannot  give  Ihie  mo- 
mentary attention  to  every  minute  portion,  we  most  be 
careful  to  introduce  the  roove  in  a  state  of  perfect  uni- 
formity; and  then  every  inch  being  treated  in  the  Jans 
manner,  the  final  result  will  be  equable— ^lie  yam  will 
be  oniform* 

We  are  now  to  describe  the  mechanism  by  which  all 
this  is  effected.  But  we  do  not  mean  to  describe  a  cot* 
too  mill }  wo  only  mean  to  describe  what  conies  iats 
immediate  contact  with  the  thread  ;  and  in  so  dmng, 
to  confine  oontelvea  to  what  is  necesary  for  omkiag  ths 
reader  perceive  its  ability  to  perform  the  required  tasL 
We  see  many  cases  where  individuals  can  apply  this 
knowledge  to  useful  purposes.  Mora  than  this  would, 
w«  think,  be  improper,  in  a  national  point  of  view. 

Let  ABC  (fig.  1.)  rapresent  the  section  of  a  ndler,  ^ 
whose  pivot  D  does  not  turn  in  a  pivot  hole,  bot  in  the 
bottom  of  a  long  narrow  notch  D£,  cot  in  an  irsa 
standard,  o  ^  c  is  the  section  of  another  iron  roller, 
whose  pivot  d  is  in  the  same  notches  at  each  end,  while 
the  roller  itself  lies  or  rests  on  the  roller  ABC  belov 
it.  The  surfaces  of  these  rollers  aro  fluted  lengthwise 
like  a  column :  only  the  flutings  ara  very  small  and 
sharp,  like  deep  strokes  of  engraving  very  close  toge- 
ther. It  is  plain,  that  if  the  roller  ABC  be  made  ts 
turn  slowly  round  its  axis  by  machinery,  in  the  direc- 
tion ABC  (as  exprossed  by  the  dart),  the  roaghncas  sf 
the  flutings  will  take  hold  of  the  similar  ronghness  sf 
the  upper  roller  n  &  c,  and  carry  it  round  also  in  the 
direction  of  the  dart,  while  its  pivots  are  en,^aged  is 
the  notches  DE,  which  they  cannot  quit.  If  there- 
foro  we  introduce  the  end  F  of  the  cotton  string  or  ri- 
band, formed  by  the  carding  machine,  it  will  be  polled 
in  by  this  motion,  and  will  be  delivered  out  on  the  other 
side  at  H,  considerably  compressed  by  the  weight  of  the 
upper  roller,  which  is  of  iron,  and  is  also  preaiied  dona 
by  a  lever  which  rests  on  its  pivots,  or  other  proper 
places,  and  is  loaded  with  a  weight.  There  is  nothing 
to  hinder  this  motion  of  the  riband  thus  compressed 
between  the  rollers,  and  it  will  therefore  be  drawn 
through  from  the  cans.  The  compressed  part  at  H 
would  hang  down,  and  be  piled  upon  the  floor  as  it  11 
drawn  through  \  bot  it  is  not  permitted  to  hang  dowa 
in  this  manner,  but  is  brought  to  another  pair  of  sharp 
fluted  iron  Mlem  K  andL.  Supposing  this  pair  of  relleis 
to  be  of  the  same  diameter,  and  to  turn  round  in  the 
same  time,  and  in  the  same  direction,  with  the  rolleie 
ABC,  abc;  it  is  plain  that  K  and  L  drag  in  the  com- 
pressed rlbani*  »t  I,  and  would  deliver  it  on  the  other 
side  at  M,  still  more  compressed.  Bot  the  roller  K  is 
made  (by  the  wheelwork)  to  tarn  round  more  swiftly 
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pkMhi^.  'Ibkn  ABC«  The  diirltanoe  of  ^elodty  At  the  suti^ce 
of  4he  rollers  is,  liawevei^  %«^y  «BiflilIy  «eldoni  exceeding 
^me  |Mitt  «fi  .i£'Or  4 '5.  (But  tihe  conae^uenee  of  lliis  dif- 
,ier«oae  ia,  that 'the  skdn  of  ooUon  HI  \v;iU  .be  Icagthen- 
«d  in  ^Ibe  oiuiie  ipiropOFtion  4  ibr  'the  ^upper  rroileiv  fpres* 
omg  OB  thotundcToneS  withaoonsideimblefforc^  44ieir 
obftr]!  Btttengs  take  |^d  bold  of  4lie  «coUoti  between 
Ibem.;  aOid  ainoe  K  aod  L  'toke  npthe  cdtton  faster 
(ban  AfiC«ndia'6»c:  deliver  'it  out,  it  mDst<eiUier  l>e  for- 
•  cibly  polled  tbrongfa  beiwoen  tbe  ifirst  rollers,  or  it  must 
ibe  ^ftretclied  la 'Itttte  by  f lie  fibres  blipping  among  eacb 
Qtber,  or  it  moai  (break.  When  ike  extenKion  Jk^o  very 
moderate  as  ivre  have  just  now  said,  the  only  «efl*eot  of  it 
is  fiRBjrdy 'to  begin  'toidraw  the  fibres  (wbicbAt  piesent 
tire  lying  ineverytposaiblc  direction)  Jnto  a  more  favour- 
fible  4io6ctioii(for  tfehe  aobsequent  ^ea&tensions. 

The  ifibras  being  thus  drawn  together  talo  a  more 
£u«ottvable  ^Msilion,  the  cotton  is  introduoeid  .between  a 
third  poir  of  fruUers  O,  P,  oonstracted  in  lliesflnciie  way, 
but  60  moved  by  the  nvbeelwork  that  (he  sucfaoe  of  O 
moves  nearly  or  folly  ;tw]ce  as  fast  as  thesuiCaoe.of  K. 
-  The  itiUer  P  being  also  well  loaded,  they  take  a  firm 
hold  (of  the  cotton,  and  the  part  between  -K  and  O  is 
iKai'ly  or  fully  doubled  in  its  length,  and  <now  requires 
a  little  twining  to  make  it  «outtdi«h,  'aad  'to  consolidsAe 
it  ailittfe. 

It  lis  <tlierefore  led  'sloping  tdoamwards  into  «  hole  or 
eye  in  'tlie  upper  pivot  of  tlie  first  %,  ca  Uod  .Hjaek.  This 
turns 'round  an  upright  aais  or  spindle^  tlie  lower  end 
of  tvhich  has  a  pulJy.on  it  (O'give  it  motion  by  meiHis 
of  a  band  or  belt,  which  passes  round  a  drum  that  lis 
turned  fay  the  machinery.  This  jack,  is  of  a  vej^  >nge- 
nbusoml  complicated  (Construction.  It  is  a«ubstitute 
>  dfor  the  fly  df  tbe  'common  spinning  wheel.  If  made 
•inrecitely  in  tbe  ilbrm  of  tbatfly,  the  tltread,  being  -so 
very  <balky  and«spongy,  4iBd  runable  -to  bear  iclose  pack- 
ing oQlbe  ibobio,  twoalid  owagoot  by  tlie 'whirling  of  the 
fiy,  and  would  never  coil  up.  The  bobin  'therefore  is 
-made  totlieharizontaHy :;-and  this  ocoasions  the 4x>mpli- 
'Cation,  by  tbe  difficalty  'of  ffiving  it  a  motion  round 
a  ^uirizxmtal  >axis,  in  order  to  coil  up  the  twisted  roove. 
•Mr  A^wright^hasnacoomplishedthio  in  a  very  ingenious 
aanuer  ;  th»  ossenttal  icrrcamataaoes  of  iwbiob  >we  shall 
beve  briefly  dcsccibe.  A  is  a  roller  of  hard  i^vood,  Im- 
ving  its  sarfaceicat  into  tibaiip  latas  longitudinally.  On 
the  asis,  which  projects  through  the  side  of  tbetgeneral 
frame,  tbei«  is  a  pulley  P^  xonnected  Xny  %  band^tth 
aiAother  pulley  4^,  torniog  with  tbe  borisontal  axis 
'QR.  Tins  axis  is  imade  to  turn  by  a  coalrivance 
ivhicb  is  (different  ia  every  diffevent  cotton  null.  The 
simplest  of  alivs  ta  pkuoe  above  the  ^pulley  C  (which  .is 
tuvned  'by  the  great  band  of  thermaohinery,  sMd  tbns 
gives  motion  to  tlie  jack),  a  thin  <ciroular> disc  Di,  loose 
•U{Mn  the  a«c is,  «o«sttD. turn 'iDUnd  on  k 'without  ob- 
Btruetion.  if  this  disc  exoeed  tbe  .pulley  in  breadth 
obcot  ^ifa  of  an  snob,  the  tmiad  belt  whidh  turns  the 
:]lulley  wifll  uiam  tum  it.^  )bat  as  its^diametenis  igraaler 
'than  ibfit  xif  ihe'pnlley,  it  WiQ  tuva  flomewJialidlower, 
aadAvill  iherefone  have  «TCilatiive  motion  with  respect 
to  the  auit^QIL  This  can  be  ^employed  in  oNlerto 
^nre  that  asns  a  'vary  slow  aiation,  ouch  -as  .one  tuvn  !of 
k  Ifor  20<or  50  of  tbe  gack.  TJhstwo  Ikaveto  the  in- 
genuity tff  the  neador.  Tbe  bc^m  iB^  !on  ivbioh  the 
Yoove  is  toiie^led  vp,  'Imb  xsn  this  ^rolles,  its  {wisots 
litasiMg  tbraogh  4iptqyiti^  alitsiin  thi:  iUes  :af  <the  Maaral 
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frame.  It  lies  on  Af  nnd  is  moved  round  by  it,  in  tlie  fijiliynlnir* 
same  .manner  as  the  uf^permost  of  a  pair  of  drawing  rol-  ^-  '  'v  ■  ■' 
lers.lies  on  the  •under  one,  and  xeceiwes  motion  Ixom  it. 
It  is  evident  tiiat  tlie  fluted  surEace  of  A,  by  turning 
slowly  xound,  and  carrying  tbe  weight  of  the  bobin, 
'Compresses  a  little  the  cotton  tluit  is  between  them  ^ 
and  iis  flutings,  being  sharp,  take  a  sligbt  bold  of  it, 
aad  'Cause  it  to  turn  'round  ^Iso,  and  thus  coil  u^  the 
roove,  .pulling  it  in  througli  the  hole  £  in  the  upper 
|>iwot  (which  r«;sembles  the  fore  pivot  or  eye  of  a  spin- 
anng  wheel  fly)  in  soigentle  a  manner  as  to  yield  when* 
eArer  the  motion  tof  the  bobin  is  too  great  for  tbe  speed 
with  >which  the  cotton  bkctui  is  discharrged  by  the  rollers 
D  aad  P.^-N.  C  Tbe 'axis  QR  below,  also  gives  mo- 
tion .to  .a  guide  ^vithin  the  jack,  which  leads  the  roove 
gradually  .from  one  endH)f  tlie  bobin  to  the  other,  and 
back  again,  so  as  to  coil  it  with  regularity  till  the  bo- 
.bin  is  full.  The  whole  of  this  inteinal  'mechanism  of 
the  jack  is  commonly  shut  up. in  a  tin,  cylinder.  This 
is  ipartucularly  iKcessary  when  the  wliirliog  motion  must 
be  irapidy  as  in  the  second  and  third  drawings.  If  open, 
the  jacks  would  meet  with  much  -nesistance  from  the  air, 
^vbich  would  load  the  mill  with  a  great  deal  of  useless 
Work. 

The  J^eader  is  dcsiced  now  to  return  to  .tbe  beginning 
of  the)proceES,and  tot^onsider  it 'attentively  in  its  diflfer-* 
^nt  stages.  We  apprehend  tliat  the  desciiption  is  suffi- 
ciently .per^ksuous  lo  .make  him  perceive  the  efficacy  of 
tlie  tnecbanism  toexecutealhtiiatis  wanted,  and:proj)are 
a  slab  that  is  uniforo^  ^oft-and  still  very  extensihle^  in 
«l}oi:t,'fii  for  undeji'goiiig  the  last  treatment,  by  which  it 
is  made  a  &ie  and  tii-m  varn. 

V 

As  this  ,paTt  of  tbe  process  diflfers  from  each  of  Uie 
former,  merely  by  the  d^ree  ^  twist  that  .is  ^iven  to 
the  yarn,  and  as  this fis. given  by 'means  of  a.'fly,  not  ma^ 
terially.diirerent  from  that  of  the  spinning*  wheel  for  flax. 
We  do  not  thiok  it  at-all  necessary  to  say  any  thing  more 
about  it. 

The  iittelligent  reader  isrsupely  sensible  that  the  yarn 
|>vodoced  in  this  way  most  be«Keeedingly  uniform.  The 
uni  formity^really  prodttoed  even-cxceods  all  expectation  ^ 
for-evenalthougb  there  be «ome'small  inequalities  in  the 
tcaircled  ileece,  yet  'if  these  are  not  matted  clots,  which 
llie  oavd  coold  not  equalise,  -and  only  consist  of  a  little 
'more  thickness  of  cotton  in  some  places  thanin  others, 
when  such  a  {piece  ef  the  stripe  -comes  to  tbe  first  xollcr, 
it  wilt  lie  rathertmore  stretched  by  the  second,  and  again 
by  the  tbobin,  after  tbe  -fost  very  alight  twining.  That 
thisimay  be  done  with  greater  certainty,  the  weights  of 
the  first  rooviqg  rollers  are  made  very  small,  so  that  the 
middle  part  of  the  skein xan  be  drawn  throught  while 
the  flitter  parts  jremain  fiistiheld. 

It  is  said  that  a  pouod  of  the  finest  Bourbon  cotton 
■hasibeen  spun  into  a  yatfn  -exteading  a  Se¥r  j^ards  bey  oad 
Iiomiletol  Transact 

These  eoatriwaaoes  have  in  aome  pacts -of  Scotland  ^ion«  0/ <^ 
been  afplied  to  the  epinaing^f -flax.  SocUtyfor 

Spinnino  WheeL  A  very  considerable  in^irovement  '*^^^JJ** 
has  been  madet^y  Mr  Aatis  of  f^ulneck  near  Leed^  of^^^^ 
the  common  .spiaaing  wlieel.  It  is  well  kinown,  that 
bitbeifto  rmutb  time  lias  been  .lost  by  stopping  tlie  :ivlieel 
in  ordor  Jtorsbiiithe  thread  from  one  staple  on  the  f^yer 
•to  aHMber  ^  >bttt  fin  Mr  Antis^s  wheel  tbe  bobin  is  made 
to  imeve  fbaoLwafds  and  forwards,  so  as  to  prevent  the 
«c|SQ0stfigr  af  tUfl  iptfrpetual  inters Hptioa, ««  well  as  lo  ob- 
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Spinning  vlate  the  danger  of  breaking  the  thread  and  losing  the 
Jl  end.  ThiH  is  effected  by  the  axis  of  the  great  Tvhecl 
t  °P*°Q'**  being  extended  through  the  pillar  next  the  spinner,  and 
Plate  formed  into  a  pinion  of  one  leaf  A  (fig.  2.),  which  takes 
•eccxcsx.  into  a  wheel  B,  seven  inches  diameter,  having  on  its 
ig.  2.  periphery  97  teeth  ;  so  that  97  revolutions  of  the  great 
wheel  cause  one  of  the  lesser  wheel.  On  this  lesser  wheel 
is  fixed  a  ring  of  wire  c  cc  ;  which,  being  supported  on 
six  legs,  stands  obliquely  to  the  wheel  itself,  touching  it 
at  one  part,  and  projecting  nearly  three  qnarters  of  an 
inch  at  the  opposite  one  :  near  the  side  of  this  wheel  is 
an  upright  lever  C,  about  15  inches  long,  moving  on  a 
centre,  three  inches  from  its  lower  extremity,  and  con- 
nected at  the  top  to  a  sliding  bar  D  ^  from  which  rises 
an  upright  piece  of  brass  £,  which  working  in  the  notch 
of  a  pulley  drives  the  bobin  F  backward  and  forward, 
according  as  the  oblique  wire  forces  a  pin  G  in  or  out, 
as  the  wheel  moves  round.  To  regulate  and  assist  the 
alternate  motion,  a  weight  H  hangs  by  a  line  to  the 
sliding  bar,  and  passing  over  a  pulley  I  rises  and  falls  as 
the  bobin  advances  or  recedes,  and  tends  constantly  to 
kei'p  the  pin  in  contact  with  the  wire.  It  is  evident, 
from  this  description,  that  one  staple  only  is  wanted  to 
the  flyer }  which,  being  placed  near  the  extremity  K, 
the  thread  passing  through  it  is  by  the  motion  of  the 
bobin  laid  regularly  thereon.  For  this  invention  the 
Societv  instituted  at  London  for  the  Encouragement  of 
Arts.  &c.  gave  the  author  a  premium  of  20  guineas. 

SPINOSUS  CAULis,  in  Botany^  VLStem  covered  with 
strong  woody  prickles,  whose  roots  are  not  superficial, 
but  proceeding- from  the  body  of  the  stem.  When  ap- 
plied to  a  leaf,  spinosvm  Jbltum,  it  indicates  the  margin 
running  out  into  rigid  points  or  prickles,  quod  margine 
esi't  in  aci/mina  dun'ora,  rigida^  pvngentia, 

SPINOUS,  in  Botany.     Sec  Spinosus. 

Spisous  Fishes,  such  as  have  some  of  the  rays  of  the 
back  fins  running  out  into  thorns  or  prickles,  as  the 
perch,  &c. 

SPINOZA,  Benedict,  was  bom  at  Amsterdam 
the  24th  November  1632.  His  father  was  a  Jew  of 
Portugal,  by  profession  a  merchant.  After  being  taught 
Latin  by  a  physician,  he  applied  himself  for  many  yean 
to  the  study  of  theology,  and  afterwards  devoted  him- 
self entirely  to  philosophy.  He  began  very  early  to  be 
dissatisfied  with  the  Jewish  religion  \  and  as  his  temper 
was  open,  he  did  not  conceal  his  doubts  from  the  syna- 
gogue. The  Jews,  it  is  said,  offered  to  tolerate  his  in- 
fidelity, and  even  promised  him  a  pension  of  a  thousand 
dollars  per  annum,  if  be  would  remain  in  their  society, 
and  continue  outwardly  to  practise  their  ceremonies. 
But  if  this  offer  was  really  made,  he  rejected  it,  per- 
haps from  his  aversion  to  hypocrisy,  or  rather  because 
be  could  not  endure  the  restraint  which  it  would  have 
imposed.  He  also  refused  being  constituted  heir  to  an 
independent  fortune,  to  the  prejudice  of  the  natural 
claimants  *,  and  he  learned  the  art  of  polishing  glass 
for  spectacles,  that  he  might  subsist  independently  of 
every  one. 

He  would  probably  have  continued  in  the  synagogue 
for  some  time  longer,  had  it  not  been  for  an  accident. 
As  he  was  returning  home  one  evening  from  the  the- 
atre he  was  stabbed  by  a  Jew :  the  wound  was  slight  \ 
but  the  attempt  naturally  led  Spinosa  to  conclude  that 
the  Jews  had  formed  the  design  of  assassinating  him. 
After  having  the  synagogue  be  became  a  Cbristiani 
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and  frequented  the  churches  of  the  Lutherans  and  Cal-  Spina 
vinists.    He  now  devoted  himself  more  than  ever  to  his 
favourite  philosophical  speculations  ;  and  finding  him- 
self frequently  interrupted  by  the  visits  of  his  friends, 
he  left  Amsterdam,  and  settled  at  the  Hague,  where  he 
often  continued  for  three  months  together  without  ever 
stirring  from  bis  lodging.    Daring  his  residence  in  that 
city,  his  hostess,  who  was  a  Lutheri^,  asked  him  oae 
day  if  she  could  be  saved  while  she  continued  in  her  re- 
ligion ?  "  Yes  (replied  Spinoza)  provided  you  join  to 
your  religion  a  peaceable  and  virtuous  life.'*    Fiom  this 
answer  it  has  been  concluded  that<  he  was  a  Christian 
in  appearance  only,  while  in  reality  be  regarded  all  re- 
ligions as  indifferent.     But  this  conclusion  would  be 
too  severe,  even  if  the  woman  had  been  a  Mahometan. 
His  Tractatus  Theoiogico-politictts,  which  was  published 
about  that  time,  is  a  better  proof  of  his  insincerity  than 
a  thousand  such  conclusions  ;  for  this  book  contains  all 
those  doctrines  in  embryo  which  were  afterwards  un- 
folded in  his  Opera  Posthuma^  and  which  are  general- 
ly considered  as  a  system  of  atheism. 

His  fame,  which  had  now  spread  far  and  wide,  obli- 
ged him  sometimes  to  interrupt  his  philosophical  reva- 
ries.  Learned  men  visited  him  from  all  quarters.  W*hik 
the  prince  of  Conde  commanded  the  French  army  ia 
Utrecht,  he  intreated  Spinoza  to  visit  him  ;  and  thoogfa 
he  was  absent  when  the  philosopher  arrived,  he  return- 
ed immediately,  and  spent  a  considerable  time  with  hisn 
in  conversation.  The  elector  Palatine  offered  to  make 
Spinoza  professor  of  philosophy  at  Heidelberg  \  wbicJi| 
however,  he  declined. 

He  died  of  a  consumption  at  the  Hague  on  the  iiit 
February  1677,  at  the  age  of  45.  His  life  was  a  per- 
petual contradiction  to  his  opinions.  He  was  tempe- 
rate, liberal,  and  remarkably  disinterested  \  he  was  so- 
ciable, affable,  and  friendly.  His  conversation  was 
agreeable  and  instructive,  and  never  deviated  from  ths 
strictest  propriety. 

The  only  edition  of  the  works  of  Spinoza  that  wa 
have  seen  is  in  two  volumes  small  4to ;  the  former  of 
which  was  printed- at  Hamburgh  in  the  year  1670,  aad 
the  latter  we  know  not  where,  in  1677,  ^  ^^^  months 
aller  his  death.  In  the  Tractatus  Theoiogice-poiiticui^ 
already  mentioned,  he  treats  of /7#*o/9^cvy  and /^rc^pAetj; 
and  of  the  call  of  the  Hebrews^  whom  he  affirms  to  have 
been  distinguished  from  other  nations  only  by  the  ad- 
mirable form  of  -their  government,  and  the  fitness  of 
their  laws  for  long  preserving  their  political  state.  He 
is  likewise  of  opinion,  or  at  least  pretends  to  be  so,  that 
God  may,  in  what  we  call  a  supernatural  way^  ba?e 
given  political  institutes  to  other  nations  as  well  as  to 
the  Hebrews,  who  were,  he  says,  at  no  time  a  peculiar 
people  to  the  Supreme  Lord  of  heaven  and  earth  \  for, 
according  to  him,  all  history,  sacred  and  profane,  testi- 
fies that  every  nation  was  blessed  with  the  light  of  pro- 
phecy. That  light,  indeed,  if  his  notions  of  it  be  jost, 
was  of  very  little  value.  He  labours  to  prove,  that  the 
prophets  were  distinguished  from  other  men  only  by  their 
piety  and  virtue  ^  that  their  revelations  depended  wholly 
on  their  imaginations  and  the  dispositions  of  their  minds; 
that  they  were  often  grossly  ignorant  and  highly  preju- 
diced \  that  the  speculative  opinions  of  one  prophet  are 
seldom  in  unison  with  those  of  another^  and  that  their 
writings  are  valuable  to  us  only  for  the  excellent  rules 
which  he  acknowledges  they  contain  respecting  the  prac- 
tice 
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liiuMHu  ^^^  ®^  piety  and  virtue.  He  then  proceeds  to  treat  of 
^  the  divine  law  and  of  miracles^  and  endeavours  to  prove 
that  no  miracle,  in  the  proper  sense  of  the  tvord,  can 
have  been  at  any  time  performed  ^  because  every  thing 
happens  by  a  necessity  of  nature,  the  result  of  the  di- 
vine decrees,  whicb  are  from  all  eternity  necessary 
themselves.  He  acknowledges,  that  in  the  Scriptures, 
which  he  professes  to  admit  as  true  history,  miracles 
are  often  mentioned  ^  but  he  says  that  they  were  only 
singular  events  which  the  sacred  historians  imagined  to 
be  miraculous  :  and  he  then  gives  some  very  extraordi> 
nary  rules  for  interpreting  the  books  of  the  Old  and 
New  Testaments  where  they  treat  of  miracles,  or  ap- 
pear to  foretel  future  events.  See  our  articles  Miracle 
and  Prophecy. 

Having  thus  divested  the  Scriptures  of  every  thing 
diaracteristic  of  a  revelation  from  heaven,  he  next  calls 
in  question  their  authenticity.  He  affirms,  in  contra- 
diction to  the  clearest  internal  evidence,  that  the  Penta- 
teuch and  alt  the  other  historical  books  must  have  been 
written  by  one  man  \  and  that  man,  he  thinks,  could 
not  have  flourished  at  a  period  earlier  than  that  of  Ezra* 
The  grounds  of  this  opinion  are  unworthy  of  the  ta- 
lents of  Spinoza  \  for  that  he  had  talents  is  incontro- 
vertible. His  principal  objection  to  the  authenticity  of 
the  Pentateuch  is,  that  Moses  is  made  to  speak  of  him- 
iielf,  in  the  third  person,  and  to  talk  of  the  Cannanites 
being  then  in  the  land  j  and  because  he  finds  in  his 
writings,  as  well  as  in  the  books  of  Joshua,  Judges, 
Ruth,  Samuel,  &c.  places  designed  by  names  which  he 
supposes  they  had  not  in  the  early  ages  of  which  these 
books  contain  the  history,  he  concludes  that  these  wri- 
tings must  be  one  compilation  from  ancient  records 
made  at  a  very  late  period  ^  more  especially  as  the  au- 
thor often  speaks  of  things  of  gient  antiquity  remaining 
to  this  day.  The  books  of  Esther,  Ezra,  Nehemiab, 
and  Clironicles,  must  have  been  compiled,  he  thinks, 
under  the  Maccabees )  and  he  seems  to  consider  as  of 
equal  value  with  them  the  story  of  Tobit,  and  the  other 
two  apocryphal  treatises  intitled  the  Wisdom  of  Solo- 
mon and  Ecclesiasticus. 

These  senseless  cavils,  worthy  only  of  one  of  those 
modern  fretthinkers  whose  learning,  in  the  opinion  of 
Bishop  Warburton,  is  not  sufficient  to  carry  them  even 
to  the  confines  of  rational  doubt,  we  have  sufficiently 
obviated  in  another  place  (see  Scripture,  N°  8— - 
31.).  Spinoza  urges  them  against  the  other  books  of 
the  Old  Te:^tanK'nt.  The  prophecies  of  Isaiah,  Jere- 
miali,  Ezekiel,  Daniel,  Hosea,  and  Jonah,  arc,  as  we 
have  them,  only  fragments,  he  says,  of  the  writings  of 
those  men  contpiled  by  the  Pharisees  under  the  second 
temple  from  ancient  and  voluminous  records. 

In  the  midst  of  this  dogmatical  scepticism,  if  we  may 
use  such  a  phrase,  he  bears  such  a  testimony  to  the  last 
chapters  of  the  book  of  Daniel,  as  we  should  not  have 
looked  for  in  the  writings  either  of  a  Jew  or  of  a  Deist. 
AJter  detailing  the  various  hypotheses  which  in  his  time 
were  held  respecting  the  author  and  the  intention  of  the 
book  of  Jab  ;  in  which,  he  says,  MoMus  is  called  Sa- 
tan, he   proceeds  in  these  words:    Transeo  ad  Da- 
nielis  librum;  hie  sine  dubio  ex  cap.  8.  ipsius  Danielis 
scripta  continet.     Undenam  autem  priora  septem  capi« 
EVoeftf.   ta  descripta  fuerint,  nescie*  >^^  thus  admitting  the  fa- 
*  cap.  X.  mous  prophecy  of  the  seventy  weeks.     The  canon  of 
'3e*        tji^  Qij  Testament,  he  says,  was  finally  settled  by  rab- 


bins of  the  Pharisaical  sect,  who  wished  to  exclude  from  Sptnoxa. 
it  the  books  of  Proverbs^  EccUnastes^  and  E%ekiel^  as 
they  had  actually  excluded  others  of  equal  value  )  but 
the  three  books  in  question  were  inserted  by  the  influ- 
ence of  two  of  the  rabbis  of  greater  wisdom  and  inte* 
grity  than  the  rest. 

That  so  paradoxical  a  writer,  who  had  been  origin- 
ally a  Jew,  and  was  now  almost  a  Deist,  should  have 
treated  the  New  Testament  with  as  little  ceremony  as 
the  Old,  will  not  surprise  the  intelligent  reader.  He 
begins  his  remarks,  however,  with  affirming,  that  no 
man  can  peruse  the  Christian  Scriptures,  and  not  ac- 
knowledge the  apostles  to  have  been  prophets  \  but  he 
thinks  that  their  mode  of  prophesying  was  altogether 
diflferent  from  that  which  prevailed  under  the  Mosaic 
dispensation  j  and  that  the  gift,  whatever  it  was,  for- 
sook them  the  instant  that  they  left  off  preachings  as 
their  writings  have  to  him  every  appearance  of  human 
compositions.  This  distinction  between  Christian  and 
Jewish  prophecy  is  the  more  wonderful,  that  he  founds 
it  principally  on  the  dissimilarity  of  style  visible  in  the 
writings  of  the  Did  and  New  Testaments  ^  though,  in 
his  second  chapter,  which  treats  of  the  works  of  the 
Jewish  prophets,  he  says  expressly,  "  Stylus  deinde 
prophetiae  pro  eloquentia  cujusque  prophetse  vaiiabat, 
prophetise  enim  Ezekielis  et  Amosis  uon  sunt,  ut  lUae 
Esaiae,  Nachumi,  eleganti,  sed  rudiore  stylo  scriptae.^* 
That  the  Hebrew  scholar  may  be  convinced  of  the 
truth  of  this  remark,  he  recommends  to  him  to  study 
diligently  the  writings  of  these  prophets,  and  to  consi- 
der the  occasions  on  which  their  prophecies  were  utter- 
ed :  **  Quae  si  omnia  rect^  perpendentur  (says  he)  fa- 
cile ostendant,  Deum  nullum  habere  stylum  peculiareni 
dicendi,  sed  tantum  pro  eruditione,  et  capacitate  pro- 
phetae  eatenus  esse  elegantem,  compendiosum,  severum, 
rudem,  prolixum,  et  obscurum.^'  Another  objection 
brought  by  Spinoza  against  the  prophecies  of  the  New 
Testament  arises  from  the  authors  of  them  having  been 
at  all  times  masters  of  themselves.  This,  says  he,  was 
peculiarly  the  case  of  St  Paul,  who  often  confirms  his 
doctrine  by  reasonings  which  the  Jewish  prophets  never 
condescended  to  do,  as  it  would  have  submitted  their 
dogmas  to  the  examination  o^  private  judgment.  Yet, 
with  singular  inconsistency,  he  affirms,  that  the  Jewish 
prophets  could  not  know  that  the  impressions  made  on 
their  imaginations  proceeded  from  God,  but  by  a  sign 
given  them,  which  by  their  own  reason  or  judgnisnt 
they  knew  would  never  be  vouchsafed  to  an  impious  or 
a  wicked  man. 

After  these  very  free  remarks  on  the  Scriptures  of 
the  Old  and  New  Testaments,  he  naturally  enough  ex- 
presses a  suspicion,  that  by  those  who  consider  the  Bible 
as  the  epistle  of  God  sent  from  heaven  to  men,  he  will 
be  thought  to  have  sinned  against  the  Holy  Ghost  by 
vilifying  his  dictates.  This  leads  him  to  inquire  in  what 
sense  the  Scriptures  are  the  word  of  God  ;  and  he 
gravely  determines  them  to  be  so  only  as  they  actually 
contribute  to  make  men  moie  virtuous  and  holy.  It  is 
not  enough  that  they  are  calculated  to  improve  virtue 
and  holiness  :  for  should  the  words  of  the  languages  in 
which  they  are  written  acquire  in  process  of  time  a  sig- 
nification different  fronn  what  they  had  originally  5  should 
mankind  lose  all  knowledge  of  these  languages^  or  even 
should  they  agree  to  neglect  the  books,  whether  from 
ignorance  or  from  wilfulness — those  books  would  cease 
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SpiBogik  to  he  ike'  word  of  €o^,  aivd  bofwwo  Mdiingi  keMev 
^  V  '^  Hlaii  wiMt«  pn^n  aii4  ink  v  J«a>  »» the  two-  taU%«>  wshkh^ 
Mt»3ts  broke  or»  ebflcrving  the  i«l64Afry  of-  Kio  couninrfu 
m«n,  were  Roe  the  eo%'emint  between  JebeviiA  and  the 
iBraeli^B,  but  merely  two  pieoe»  of  stnne  h  Hhfc  Scrtp^- 
tures,  however,  arc  the  work  of  God,  because  they  teacbr 
tbe  tfrue  Feffgkm  of  whieh  God  »s  iFhe  *at<teii ;  ai}d  tbey 
Ikave  taught  it  iii^  suelv  a  mannep,  ho  day»,  Unit  it  eaw 
Bever  be  lv>st  or  corrapted'wbateveF  become  of  Uieboeice 
b9  the  Old  and  New  Te^t^mentB,  er  of  tile  languej^ 
in-  which  they  ave  writtea^  Tlte  wliole  of  religion^  a» 
the  Scriptures  theni8eUe.s>te9ti(y,  eoasiste  in  che  love  oH 
Godi  above  all  thingfi,  and  of  oar  neighbours  no  ouf« 
delves:  wheoee  it  fallows,  thai  we  must  believe  thatf 
God  exists,  and  watcheth  over  all  tliitig^  by  hie  preri- 
denco^  that  he  i»  omnipotenr,  ami  has'di^ci^ed  the  ptoue 
to  be  ultimately  happy,  and  tbe  inrpioHS  nmerabia  *,  an^l 
that  our  final  salvation  depemte  wlely  on  His  gmoe  e» 
fevour.  These  truths,  with  ihcip  ueeessary  consequen- 
ces, are  the  word  oF  God  :  they  are  clearly  iwsg^t  ki  tho 
Scriptures,  and  can  never  be  eorrwpterf  j  bute^rery  tbing 
el^o  in  these  volumes  i^  vatn,  he  sftye,  and  ef  i^ogreaAer 
importance  to  us  than  i^i<.t9reb4>ed  ia  asy  other  aneieal 
and  authentic  history. 

Such  are  the  opinions^  which  were  enteptained  of  re- 
velation by  a  man,  wbenv  a  eritio,  wi^ttn^  in  aCHrietian 
country,  and  professing  to  be  »  zealous  Christian  trim- 
seir,  has  lately  pronounced'  to  have  been  a  c/iosen  ve»scL 
Ifor  what  purpose  he  was  ehosen  it  is  not  easy  to  con- 
ceive. His  religion,  as  it  appears  in  the  Tractaiwf^^  i« 
iBe  worst  kind  of  l>eism,  ami  Ais  politico  are  stieh  ae 
our  montlily  critics  are  not  went  to  teach-,  and  such  as 
we  trust  shali  never  be  seriously  taugblr  by  any  Byici-jb 
subject.  By  the  law  o^'  nature-,  be  says,  every  man  be- 
fore the  fjrniHtion  ef  civil  govesumenf  has  «ih^  ungues, 
tiouable  right  to  whatever  appears  eligible  eithe»  to  his 
reason  or  to  hi»  apfeti/te^j  and  may  get  possession- of  it 
by  irttrvaif/,  \vj  violence ^  hjfraufi^  or  hy  ofiyotkertfteane 
attended  witl>  less  trouble  to'lri-mself  (  ^we  vf\  sive  ihh^ 
STVe  previbus^  sive  qitectimjfte  d^mum  rmdoJitcrNus  pote^ 
"  rit)  ;  and  may  treat  as  aw  eneaiy  every  person  who 
shali  attempt  to  obsKriiet  his  purpose.  But  when  men 
agree  to  devolve  this  riglit  upon  others,  and  to  eonati^ 
tute  a  political  state,  which  both  reason  and  appetite 
must  persuade  them  to  do,  then  are  they  in  duty  bound 
to  obey  every  mand:ke  of  the  gevernment,  however  ab- 
surd it  may  be  (omnia  maitdata  tamet^i  absm'ffissima)^ 
as  long  as  that  government  ca^i  enforce  it^  edicts,  and 
no  longer  ;  for  according  to  him,  right  and  po^ver  are  so 
inseparably  united,  that  when  a  government  loses  it^ 
power,  it  lias  no  longer  the  srmaNest  claim  to  obediencet 
This  doctrine,  he  says,  i»  most  oMotati^  ju»t  when 
taught  of  democratical  governmente ;  but  it  is  in  fvLCt 
equatly  true  oF  monarchies  and  aristocracies:  '*  Nam 
quisquis  sun^mam  habet  potestatem,  sive  nuns'  stt,  sive 
pauci,  sive  denique  omnes,  certom  est  ei  sunnnom  jus 
f^iicquid  vclit  imperandij  competeve  :  et  pr«ter«*a  quisi^ 
qnis  potestatem  se  defendendi',  sive  sponte,  sive  vi  coaC" 
tnsy  in  alium  transtulit,  cum  suo  jure  naturali  plan^  ces- 
sisse,  et  conseqoenter  eidem  ad  omnia  absolute  parere 
decrevisse  qnnd  omnia  preestare  tenetor,  quamdiu  rex, 
sive  nobiles,  sive  populus  summam,  quam  acceperunt, 
*  Tracta-  potestatem,  quae  juris  transferendi  ftindameotum  fuit, 
t^.'  *^*^'e ,  conservant ;  nee  hie  plura  addere  opus  est*."  We  hearti- 


Vf  agfte  wifeb  huir,  that  ta  tliis  pv«CMn9  cwi«ili»io»  It 't^ 
avadheaa  t»  awhi  »  singfo^  wopd; 

TafeiBf^  our  teaaa  thepo&ra  of  his  TwactrntUB  Tkceh^ 
gko^poMwSj  wa  sliaU  now  ^vm  o»f  ve«d«r8  a  abort  ae- 
eoHiit  of  hi»  Qper»  FottAama.  Ttiew  ^m»lat  of,  f.  £- 
ymcAy  more  geametrkot  d^moimirmPus  2.  Pmitiga  ; 

Jfc  i>B   JLMENDATIOICC    £nTELLECTU6  J   4.  EPfSTOIiJE^ 

etadtms  BiESPOiMstONe»^  5,  CoAfPEifBiUM  Cramma- 

The  Kthica  »c«  divided  into  five  parta,  which  treat 
i» order,  de  Dsa,*  A  natura-  et  origine  MENTIS  ;  de  ori- 
gineHtmhtra  affbctuowj  de  servitote  Atmtafia,iem 

d$  AFFECTUU^  VIRIBUS  J  de  FOVENTIA  TNTELLECTOS, 

K»  de  iAUV.wsATt:  Ati/mmth  As  t<ie  antbor  profeasea 
to  tread  in  the  footsteps  of  the  geometers-,  and  to  dednee 
all  his  ooaolusioffis  by  rigid  demonstvation  from  a  few 
self-^wdeDt  tnitha,  he  introducee^  hie  work,  mhtr  the 
fluimier  of  Eutlidi  with  a  collection  of  •deJim$ions  and 
eKnau.  These  are  couched  i»  terma  gcBcrally  ambi- 
gvaiia;  and  tJMrefera  the  reader  will  do  well  to  consider 
atOeoti^ely  n  wha*  sense,  '^\n  any,  tbey  ean  be  admit- 
ted *y  for  ic  will  not  be  found  easy  to  grant  bia  premises^ 
fMid  at  the  same  time  refuse  hi^  conolueions.  Hta  de- 
finition of  substance,  fw  instance,  is  ao  expressed  as  to 
adnnt  •£  two  sensea ;  in  one  of  which-  it  is  just,  whilst  m 
the  other  it  is  t^ie  parent  of  the  most  imptotta  absurdi- 
ty. Wo  sha^l  give  it  in  his  own  word^ :  •*  Per  snb- 
stanlJinm  intelligo  id,  quod  ki  se  est,  et  per  se  conctpi- 
tur :  hoc  est  id,  cujus  eonceptua  non  indiget  coneeptn 
akerius  rei,  Sk  quo  ibrniart  dcbeat.'*  Pf  by  this  be 
meant,  tha4  a  substance  is  that  which  we  can  conceive 
by  itMJf  without  attending  to.  any  thing  else,  or  thrnk- 
ing  oi  it*  inrmatioH,  tlie  d^Anition,  we  believe,  wilt  be 
admitted  by  every  reflieeting  mind  as  snfBciently  dfstni- 
gniaking  the  thing  defined  from*  an  attribute,  which,  he 
8ay«,  is  tliat  whiclk  we  perceive  of  a  substance,  and 
which  we-  certainly  cannot  conceive  as-  existing  by  it- 
self. Tbna  tho  writer  of  thie  article  can  shut  his  eyes 
and  coaiemplaite  in-  idear  the  small  4to  volume  now  be- 
fore him,  wit4iout  attending  to  any  thing  else,  or  think- 
ing of  its  parado!cical  author,  or  even  of  the  Great 
Being  wh»  created  the  matter  both  of  him  and  it  \  but 
he  cannot  for  an  instant  contemplate  the  yellow  colonr 
of  iX%  vellum  boarda  without  thinking  of  triple  exten- 
aion,  ov,  in  other  worde,  of  body.  The  book  therefore  is 
a  mbstance^  because  conceivable  by  itself;  the  colour  m 
an  aitribute  or  qtmlity^  because  it  cannot  be  conceived 
by  itself,  but  necessarily  leads  to  the  conception  of 
something  else.  But  if  Spinoza*^  meaning  be,  that  no- 
thing is  a  substance  but  what  is  conceived  as  existing 
from  eternity,  independent  of  every  thing  as  a  cause, 
his  definition  cannot  be  admitted  ;  for  every  man  con- 
ceives that  which  in  himself  thinks,  and  will^,  and  is 
conscious^  a*»a  substance  *,  at  the  same  time  that  he  has 
the  best  evidence  possible  that  he  existed  not  as  a  con- 
scions,  thinking,  and  active  being,  from  eternity. 

f  lis  fourth  axiom  ia  thus  expressed :  ^  Effectus  cog- 
nitio  ^  cognitione  canese  dependet,  et  eandem  involvit  }** 
and  hiH  fifth,  *'  Quae  nihil  commnne  cum  se  invicem 
habcnt,  etiam-per  se  invicem  intelligi  non  possunt,  sive 
conceptus  unius  alterius  conceptum  non  involvit.*^  The 
former  of  these  propositions,  so  far  from  being  self-evi- 
dent, is  not  even  true ;  and  tlie  latter  is  capable  of  two 
senses  very  different  from  each  other.    That  cvsery  ef- 
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ypinoza.  ^^  proMtffo  fvom  a  §aum^  It  indscch  aa  »Xriom  'y.  IihI 
^  ■  ■■»  snrelj  we  may  know  the  effect  accurately,  thougli  w^ 
WigR«paiit  9^  the  partiouiar  oause  firom  whicli  it  pi*o< 
oeed»  (se»  FmLOMtFH'Y,  N^  36*;;  and  Physics^.  N°  91, 
&e.)  ;  Dor  doas  the  luMMiIedge  o£  die  one  by  any  inpaa^i 
involve  the  knowledge  of  the  other.  IFdifieeent  tUiiigs 
have  noting  in  oomnian,  Lt  is*  indeed  tiue  tfiA4;  the 
knowledge  ot*  one  of  tbent  wi^l.  not  gvve  «9  an  aikqtuU^ 
eonteption  of  the  other )  bilt  it  will  in  osaay  case j  cam- 
pel  us  to  believe,  tiiat  the  other  e-v/V/^  or  has  existed. 
A  parcel  o4<*  giinpowder  lying  at  rest  has  nothing  in 
cenMnon*  with  tile  velocity  of  a  cannoa-Hall ;  yet  when 
we  know  that  a  ball  has  been  driven  wi^Ji  velocity 
ft«om«  a  cannon^  we  infev  witli  certainty  tiliat  there  has 
been  a  parcel  of  powder  atr  ceet  in<  the  cfaaQiber  of  that 
cannon-. 

It  is  upon  such  ambiguous  definitions  and  axioms  as 
these  that  Sptnoza  has  raised  hia  pretended,  deman&h'a- 
t4ons,  tha^  one  subcitance  oanoot  produce  another  \  that 
every  substance  most  neoessarily  be  kifimte  \  th.ii  no 
substance  exi^^ts  or  can  be  conceived  besides  God  ;  am) 
that  extemFed  substance  or  body  is  one  of  the  infinite 
attributes^  9$  God,  We  shall  not  waste  our  own  tinoe 
or  tho  reader's  with  a  formal  con&itation  of  tlitse  im« 
pious  absurdities.  We  trnst  they  are  sulficlrntLy  con- 
futed in  o(;her  articles  q£  this  work  (see  MetaphiYsics, 
Part  III.  Providence,  and  TH£i».0OY,  P^t  I,)  ^  and 
whoever  wishes  for  a  more  particabr  examioatioa  of  the 
afOtbor*s  principles,  ma^  finit  it  in  Uhr  Clarkje^ti  Demoa* 
stralion  of  ihe  Being  and  Attributes,  of  God.  The  troth, 
however,  ie,  that  no  mwi  will  need  the  assistaaae  of  that 
eminent  metaphyeiciai>  to  diacovec  the  feUacy  of  the  rear 
sonicig  by  which  they  ase  atftenifkted  to  be  proved,,  if  he 
affix  any  one  precise  meantng^  la  t^  dednitioBS'  and 
axioms,  aiidadiiere  to  that  meaning  ateadily  through  the 
whole  process  of  the  poet  ended  demonstrations^ 

By  way  06  apology  for  tJiis  jargon,,  it  has  been  late- 
ly said{  that  '^  Spinoza  takes  the  word  substance  in  its 
most  simple  and  perfeet  sensa ;  which  is  necessary,,  as  he 
writes  mathematically,  and  proposes  ai  simple  idea^as  tiie 
Trrder'a  foundation  of  his  theory.  What  is  the  proper  signl&- 
haloguci  calHon  of  a  subntance  ?'  It  is  not  that  which  stands  aJone, 
mcerning  ^,{^[^1^  has  the  cause  of  its  exiatenee  within  itself?  1 
wish  that  this  simple  meaning  oftbe  word  could  be  uni- 
versally admitted  in  philosophy.  Strictly  speaking,  no 
worldly  thing  is  a  substance  ,  since  all  mutually  depend 
on  each  other,  and  finally  on  Gody  wlio,  in  this  exalted 
sense,  is  theonly  substance.  The  word  modification  sounds 
harsh  and  improper,  and  therefore  it  cannot  he  expect- 
ed to  gain  a  p^ace  in  philosophy  ;  hut  if  the  school  of 
Leibnila  may  term  matter  the  appeawance  of  substances^ 
why  may  not  Spiaoxa  be  allowed  a  bolder  term  ?  World- 
ly snbstaaees  are  kepir  in  union  by  divine  ponver,  as  it 
was  by  divine  poiver  that  they  liad  existence.  They 
represent  aho,  if  you  please,  modified  appearances  of  di- 
vine power  ^  each  aeeording  to  the  statioM,  the  time, 
and  the  organs,  ia  and  with  which  it  appears.     The 
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pbxaso  used  bj.  Spiaioza.  i&  concise,  aadk  j^ive3  an  unity  Spinoza, 
and  simplicity  to.  his  whole,  system,  however  strange  it         »    ■   * 
may  sound  ini  our  ears.^' 

Yvam  bhii  account  of  S^inozism,  one  who  had  never 
Looked  into  the  works  of  the  author  would  be  kd  to 
suppose  tJiat  Wis  system  i^  the  same  with  that  of  Berke- 
ley \  whicU,  denying  the  existence  of  material  substance,, 
attributes  aJlour  perceptions  of  what  we  call  the  qua* 
luitrs  of  body  tx)  the  immediate  agency  of  the  Deity  on 
our  mind*  (see  Mztaphysics,  Part  It.  chap.  3.)-  But 
Spinoza^s  dx^ctrine  is  very  different.  According  to  hin9,i 
bodies  are  either  attributes  or  aftections  of  God  \  aud  as 
he  say.s  tliere  is  but  one  extended  substance,  be  affirms 
that  substance  to  be  indivisible,  and  employs  a  long 
SAhoUunit  to  prove  that  those  are  mistaken  who  sup«|  See  his 
poijc  it  dnite  ami  not  essential  to  tlic  Deity.  That  we  do  Prop.  xt» 
not  misrepresent  his  sentiments,  the  learned  reader  will^^* 
be  convinced  by  the  two  following  defwiition?,  with 
which  he  introduces  that  part  of  bisetlWes  wbieh  treats 
of  the  nature  and  origin  of  mind.  L.  '^  Per  corpus  in- 
telligo  modum,  qui  Del  ossentiam,.  quatenus,  ut  res  ex- 
teasa  oon^idecatur,,  ccrto^ct  determihato  mode  expri- 
mit.^'  Z*  *'  Ad  essentiaoi  alicujus  rei  id  pertiuere  dico,, 
quo  datoi  res  oece^sario  (}onitur,,ct  quq  sublato  res  neces- 
saria  W)liitur  y  vcl  id,  sine  quo  res,  et  viee  versa  quod 
siuo  re  nee  ei^se  nee  coucipi  potest.'^  In  conformity 
with,  these  definitions,  he  attempts  to  prove  that  God  is 
an  extended  as  well  as  a  Uiinking  substance  3,  tbat  as  a 
thinkiAg  substance  be  is  tlie  tanse  of  the  idea  of  a  cirele.  Prop.  vii. 
ajod  aa  an.  extended  substance  of  the  circle  itself  ^,  and  ^'  ^^  ^ 
that  the  minds  of  men  are  not  substances,  hut  certain 
modi  deacons  of  the  divine  attributes  ^  ar»  as  be  some- 
tiniea  expcessee  it^  *'  Quod  bumanae  mentis  aetuale  con- 
stituit,  est  idea  oel  slogulaijs  actu  existeitis."  Hence^ 
he  aays,  it  folla^^s  i\m\i  the  human  mind  is  a  part  of  the 
infellect  of  t&e  infijute  God,,  so  that  when  we  speak  of 
the  hjunian  mlod  perceiving  this  or  that,  we  can  ojiJ)( 
mean  that  God,,  not  as  he  is  infinite,  but  as  he  appears 
int  the  hiuman  mind  or  constitutes  its  essence,  has  this  or 
that  idea  v  and  whea  wc  speak  of  God's  having  this  oir 
that  itjea^  we  must  conceive  of  Him  not  only  as  consti- 
tutiiig  llie  human  mind,  but  as,  together  with  it,  having 
the  idea  of  something  else  (a)/^  Ii^  another  place  he 
tells  uji,.  that  the  human  mind  is  nothing  but  the  idea 
which  God  baa  of  the  human  body  as  actually  existing  ; 
that  this  idea  of  the  body,  and  the  body  itself,,  are  one 
and  the  same  thing  'y  and  that  thinking  and  extended 
substances  are  in  reality  but  one  and  the  same  subi^tance, 
which  is  sometimes  comprehended  under  one  attribute 
of  the  Deity,,  and  sometimes  under  another  *.  «  Prop.  >m  j 

If  this  impious  jargon  be  not  Atheism,  or  as  it  has  xiu-  uL 
been  sometimes  called  Faatheism,  we  know  not  what  it  ^^^^  ^ 
is  (see  Pantheism).  According  to  Spinoza,  there  i^ 
but  one  substance,  which  is  extended,  in6nite,  and  in- 
divisible. That  substance  indeed  he  calls  God  ;  but  he 
labours  to  pove  that  it  is  corporeal  >  that  there  is  no 
difference  between  mind  and  matter  y  that  both  are  at- 
tributes 


(a)  Hine  sequitur  mentem  humanam  partem  esse  infiniti  intelleclus  Dei  -,  ac  pi?oinde  cum  dicimus,  menteqi 
hmnanam  hoc  vel  ilfud  pereipere,  nihil  aUud  dicimus  quam  quod  Deua,  non  quatcmis.  infiuitus  est„  sed  quatenus 
per  naturam  humanse  mentis  ex  pi icatur,  sive  quatenus  hunmnas  mentifl  esscntiaoi  constituit,  banc  vel  iJlam  habat 
tdeam :  et  cum  dicimus  Deum  banc  vel  illam  i^am  habere,  non  taotuni,  quatenus  natuiam  humaaca  mentis  coo- 
stituit^  sed  quatenus  simul  cum  mente  humana  alterius  rei  etiam  habet  ideam.     Corol.  prop.  xi.  part  2. 
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tributes  of  the  Deity  varioasly  considerecl ;  that  the  hu- 
man soul  is  a  part  of  the  intellect  of  God  ^  that  the 
same  soul  is  nothing  but  the  idea  of  the  human  body ; 
that  this  idea  of  the  body,  and  the   body  itself,  are  one 
and  the  same  thing  ;  that  God  could  not  exist,  or  be 
conceived,  were  the  visible  universe  annihilated  j  and 
therefore  that  the  visible  universe  is  either  the  one  sub- 
stance, or  at  least  an  essential  attribute  or  modification 
of  that  substance.     He  sometimes  indeed  speaks  of  the 
power  of  this  substance  ;  but  when  he  comes  to  explain 
himself  we  find  that  by  power  he  means  nothing  bat 
blind   necessity*^  and  though  he  frequently  talks  of 
the  wisdom  of  God,  he  seems  to  make  use  of  the  word 
without  meaning.      This  we   think  evident  from  the 
long  appendix  to  his  36th  proposition  \  in  which  he 
labours  to  prove  that  the  notion  of  final  causes  is  an  idle 
figment  of  the  imagination,  since,  according  to  him, 
ilotbing  but  the  prejudices  oT  education  could  have  led 
itoen  to  fancy  that  there  is  any  real  distinction  between 
good  and  evil^  merit  and  demerit,  praise  and  reproach,  or- 
der and  confusion  ;  that  eyes  were  given  them  that  they 
might  be  enabled  to  see  ;  teeth  for  the  purpose  of  chew- 
rng  \\ie\T  food;  herbs  and  animals  for  the  matter  of  that 
food  ;  that  the  sun  was  formed  to  give  light,  or  the  ocean 
Co  nourish ^Ae J.    If  this  be  true,  it  is  impossible  to  dis- 
cover wisdom  in  the  operations  of  his  one  substance ; 
aince,  in  common  apprehension,  it  is  the  Yery  character- 
istic of  folly  to  act  without  any  end  in  view. 

Such  are  the  reveries  of  that  writer,  whose  works  a 
German  philosopher  of  some  name  has  lately  recom- 
mended to  the  public,  as  calculated  to  convey  to  the 
mind  more  just  and  sublime  conceptions  of  Ged  than 
are  to  be  found  in  most  other  systems.  The  recommen- 
4ation  has  had  its  effect.  A  literary  journalist  of  our 
own,  reviewing  the  volume  in  which  it  is  given,  feels  a 
peculiar  satisfaction  from  the  discovery,  that  SpinoZa, 
instead  of  a  formidable  enemy  to  the  cause  of  virtue  and 
religion,  was  indeed  their  warmest  friend  \  and  piously 
hopes  that  we  shall  become  more  cautious  not  to  suffer 
OUiNelves  to  be  deceived  by  empty  names,  which  those 
who  cannot  reason  (^Sir  Isaac  Newton  and  Dr  Clarke 
perhaps)  give  to  tho!)e  who  can  (Hnbbes,  we  suppose, 
and  Spinoza).  But  though  we  have  the  honour  to 
tliiiik  on  this  question  with  our  illustrious  countrymen,  , 
we  have  no  desire  to  depict  Spin6za  as  a  reprobate,  which 
tlie  critic  says  has  often  been  dune  by  ignorance  and 
enthusiasm.  We  admit  that  his  conduct  in  active  life 
\?as  irreproachable  \  and  for  his  speculative  opinions,  he 
must  stand  or  fall  to  his  own  Master.  His  Ethics  ap- 
pear to  us  indeed  a  system  shockingly  impious  ;  and  in 
the  tract  intitled  PoLITlCA,  power  and  right  are  con- 
founded as  in  the  former  volume ',  but  in  the  treatise 
De  Intellectus  Emendatione,  are  scattered  many 
precepts  of  practical  wisdom,  as  well  as  some  judicious 
rult-s  for  conducting  philosophical  investigation  ^  and  we 
only  regret,  that  the  reader  must  wade  to  them  through 
pages  of  fatalism,  scepticism,  and  palpable  contradic- 
tions. His  Compendium  Grammatices  Lingute  Hebreeee^ 
thoii;rh  left  imperfect,  appears  to  have  so  much  merit, 
that  it  is  to  be  wished  he  had  fulfilled  his  intention  of 
writing  a  philosophical  grammar  of  that  language,  in- 
stead of  wasting  his  time  on  abstruse  speculations,  which 
though  they  seem  not  to  have  been  injurious  to  his  own 
virtue,  are  certainly  not  calculated  to  promote  the  vir- 
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toe  of  othersy  or  to  increase  the  fum  of  faliman 

ness. 

SPIR^A,  a  geoQS  of  plants  belonging  lo  tbe  daw 

of  icosandria,  and  to  the  order  of  peDtagjnia  i  and  in 

the  natural  system  arranged  under  the  2lSxh  erder,.  P<h 

macetB.     See  fioTANT  Index, 

SPIRAL,  in  Geometry,  a  curve  line  of  the  circular 

kind,  which  in  its  progress  recedes  from  its  centre. 
SPIRE,  in  Architecture,  was  used  by  the   ancients 

for  the  base  of  a  column,  and  sometimes  for  the  astragal 

or  tore  ^  but  among  the  moderns  it  denotes  a  steeple 

that  continually  diminishes  as  it  ascends,  whether  cooi- 

cally  or  pyramidally. 

SPIRIT,  in  Metaphysics,  an  incorporeal   being  or 

intelligence ;  in  which  sense  God  is  said  to  be  a  spirit,  as 

are  angels  and  the  human  soul.    See  Metaphysics, 

Part  III. 

Spirit,  in  Chemistry  and  Tharmacy,  a  name  applied 

to  every  volatile  liquid  which  is  not  inspid  like  pfaiegn 
or  water  \  and  hence  the  distinction  iifto  acid,  alkaline, 

and  vinous  spirits. 

Spirit  of  fFine.  See  Alcohol,  Chemistry  Index i 
Distillation,  and  Maiucria  Medica  Indesu 

SPIRITS,  or  Animal  Spirits.    See  Anatomy, 
Part  V.  N»  136. 

SPIRITUAL,  in  general  something  belonging  to^ 
partaking  of  the  nature  of  spirit.     See  Spirit. 

SPIRITUOUS  LiquoRS  have  in  all  nations  beea 
considered  as  a  proper  subject  of  heavy  taxation  for  the 
support  of  the  state.  This  has  naturally  occasioned  a 
nice  examination  of  their  strength.  It  having  been  at 
last  found  that  this  was  intimately  connected  wiih  the 
specific  gravity,  this  has  been  examined  with  the  most 
scrupulous  attention  to  every  circumstance  which  could 
affect  it,  so  that  the  duties  might  be  exactly  proportion- 
ed to  the  quantity  of  spirit  in  any  strong  liquor,  inde- 
pendent on  every  other  circumstance  of  flavour  or  taste, 
or  other  valued  quality.  The  chemist  at  last  fooad 
that  the  basis  of  all  strong  liquors  is  the  same,  produced 
by  the  vinous  fermentation  of  pura  saccharine  matter 
dissolved  in  water.  He  also  found,  that  whether  this 
vegetable  salt  be  taken  as  it  is  spontaneously  formed  in 
the  juices  of  plants  and  fruits,  or  as  it  may  be  formed 
or  extricated  from  farinaceous  fruits  and  roots  by  a  cer- 
tain part  of  the  process  of  vegetation,  it  produces  the 
same  ardent  spirit,  which  has  always  the  same  density 
in  every  mixture  with  water.  The  minute  portions  iH 
arumatic  oils,  which  are  in  some  degree  inseparable  from 
it,  and  give  it  a  different  flavour  according  to  the  sob- 
stance  from  which  it  was  obtained,  are  not  found  to 
have  any  sensible  effect  on  its  density  or  specific  gravity. 
This  seems  very  completely  established  in  consequence 
of  the  unwearied  attempts  of  the  manufacturers  to  lessen 
the  duties  payable  on  their  goods  by  mixtures  of  other 
subsitances,  which  would  increase  their  density  without 
making  them  less  palatable.  The  vigilance  of  the  re- 
venue officers  was  no  less  employed  to  detect  every  snch 
contrivance.  In  short,  it  is  now  an  acknowledged,  point, 
that  the  specific  gravity  is  an  accurate  test  of  the 
strength. 

Eut  though  this  is  true  in  general,  we  cannot  derive 
much  benefit  from  it,  unless  we  know  the  precise  rela- 
tion between  the  strength  and  the  density  of  a  spiritn* 
otts  liquor.     Do  they  increase  pari  passu^  or  by  what 
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NriivMt  law  are  tbey  connected  ?  It  was  natural  to  expect  that 
Jqaon.  equal  additions  of  ardent  spirits  or  alcohol  to  a  given 
quantity  of  water  would  produce  equal  diminutions  of 
density.  Areometers  were  accordingly  made  on  this 
principle  above  200  years  ago,  as  may  be  seen  in  the 
works  of  Caspar  Schottus,  Sturmius,  Agricola,  and 
other  old  authors.  But  when  mathematical  physics  be- 
came more  generally  known,  this  was  easily  discovered 
to  be  erroneous ;  and  it  was  shown  (we  think  first  by 
Mr  Boyle)  that  equal  additions  to  the  specific  gravity 
would  be  produced  by  successively  taking  out  of  any 
vessel  a  certain  measure  of  alcohol  and  replacing  it  with 
an  equal  measure  of  water.  This  was  the  most  conve- 
nient discovery  for  all  parties,  because  tlien  the  duties 
payable  on  a  cask  of  spirits  would  be  in  the  exact  pro* 
portion  of  the  diminution  of  its  density.  But  it  was 
soon  foui\d  by  those  who  were  appointed  guardians  of 
the  revenue  that  this  conclusion  was  erroneous,  and 
that  a  mixture  which  appeared  by  this  rule  to  contain 
5  9  gallons  of  alcohol,  did  really  contain  35^.  This  they 
found  by  actually  making  such  a  mixture  :  18  gallons 
of  alcohol  mixed  with  18  of  water  produced  only  35 
gallons  of  spirits.  The  revenue  officers,  finding  that 
this  condensation  was  most  remarkable  in  mixtures  of 
equal  parts  of  water  and  the  strongest  spirits  which  could 
then  be  procured,  determined  to  levy  the  duties  by  this 
mixture  ;  because,  whether  the  spirituous  liquor  was 
stronger  or  weaker  than  this,  it  would  appear,  by  its 
specific  gravity,- rather  stronger  than  it  really  was.  This 
sagacious  observation,  and  the  simplicity  of  the  compo- 
sition, which  could  at  all  tiines  be  made  for  comparison, . 
seem  to  be  the  reasons  for  our  excise  offices  selecting 
this  mode  of  estimating  the  strength  and  levying  the 
duties.  A  mixture  of  nearly  equal  measures  of  water 
and  alcohol  is  called  PROOF  spirit,  and  pays  a  certain 
duty  pers  gallon  ;  and  the  strength  of  a  spirituous  liquor 
is  estimated  by  the  gallons,  not  of  alcohol,  but  of  proof 
spirit,  which  the  cask  contains.  But  because  it  might 
be  difficult  to  procure  at  all  times  this  proof  spirit  for 
eomparison,  such  a  mixture  was  made  by  order  of  the 
board  of  excise :  and  it  was  found,  that  when  six  gallons 


of  it  was  mixed  with  one  gallon  of  water,  a  wine  gal-  Spisitnoui 
Ion  of  the  mixture  weighed  7  pounds  13  ounces  avoir-  ^  liiqiwrt. 
dupois.  The  board  therefore  declared,  that  the  spirituous 
liquor  of  which  the  gallon  weighed  7  pounds  13  ounces 
should  be  reckoned  1  to  6  or  i  in  7  under  proof.    This 
is  but  an  awkward  and  complex  formula }  it  was  in 
order  to  suit  matters  to  a  mode  of  examination  whicK 
had  by   time  obtained  the  sanction  of  the  board.     Mr 
Clarke,   an   ingenious  artist  of  that  time,  had  made  a 
hydrometer  incomparably  more  exact  than  any  other, 
and  constructed  on  mathematical  principles  fit  for  com- 
putation.    This  had  a  set  of  weights  corresponding  to- 
the  additions  of  water  or  proof  spirit,  and. the  mixtuce 
I  to  6  or  I  in  7  was  the  only  one  which  weighed  an  ex- 
act number  of  ounces  per  gallon  without  a  fi-action. 

Thus  stands  the  excise  law ',  and  Clarke^s  hydrometer 
is  still  the  instrument  of  authority,  although  others  hav^ 
been  since  constructed,  by  Dicas,  Quik,  and  others, 
which  are  much  more  ingenious  and  convenient.  The 
mathematician  who  examines^ Dicas's  hydrometer,  with 
its  sliding  scale,  by  which  it  is  adjusted  to  the  dlfferenl 
temperatures,  and  points  out  the  condensations,  will 
perceive  a  beautiful  and  sagacious  combination  of  quan- 
tities, which  he  will  find  it  difficult  to  bring  under  anj 
analytical  formula.  Perhaps  Quints  may  have  soma 
preference  in  respect  of  conveniency.^  h^t facile  inventu 
addere,     Mr  Dicas's  was  original  (a).. 

As  naturalists  became  more  accustomed  to  exact  ob- 
servations in  every  topic  of  inquiry,  the  condensation 
which  obtains  in  the  mixture  of  difierent  substances  be- 
came more  familiarly  known.  This  evidently  afrect3 
the  present  question  ^  and  boti)  the  excise  and  the  dibtU- 
lers  are  interested  in  its  accurate  decision.  This  occa- 
sioned an  application  to  the  Royal  Society ;  and  a  mosi 
scrupulous  examination  of  the  strength  of  spirituous 
liquoi*s  was  made  by  Sir  Charles  Blagden  and  Mr  Gil- 
pin, of  which  they  have  given  a  very  particular  account 
in  the  Philosophical  Transactions  for  1790  and  1792. 

We  have  taken  notice  of  this  in  the  article  Specific 
Gravitt,  mentioning  such  circumstances  of  the  results 
as  suited  our  purposes  of  physical  discussion*     At  pre- 
sent 


(a)  Among  the  various  contrivances  which  have  been  thought  of,  among  manufacturers  and  dealers,  as  well  as 
lor  the  purposes  of  revenue,  for  ascertaining  the  specific  gravity,  and  consequently  the  real  strength  and  value  of 
high-priced  and  high-taxed  liquids,  we  are  persuaded  there  is  none  equal,  in  point  of  accuracy,  simplicity,  and  fa^ 
eility  of  application,  to  the  areometrical  beads  lately  announced  to  the  public  by  Mrs  Levi  of  Edinburgh,  uoder 
the  privilege  of  a  patent^  and  with  this  persuasion  we  have  no  hesitation  in  recommending  them  to  those  to  whom 
the  use  of  a  simple  and  accurate  instrument  is  of  great  importance  in  determining  the  value  of  high-priced  spirituous 
liquors.  Our  recommendation  rests  not  solely  on  our  own  opinion,  but  is  supported  by  that  of  others  who  are  well 
acquainted  with  such  subjects.  We  know,  too,  that  the  beads  have  been  examined  and  compared  by  several  intel- 
ligent manufacturers  and  dealers  with  some  of  the  most  accurate  hydrometrical  instruments,  and  after  a  fair  trial,  a 
decided  preference  Ims  been  given  to  the  beads.  The  whole  apparatus  consists  of  100  beads,  a  sliding  rule,  a  ther- 
mometer, a  glass  jar  and  brass  book,  which  are  packed  in  a  neat  small  box ;  and  it  is  accompanied  with  directions, 
which  point  out,  i.  In  what  manner  the  real  strength  of  spirits  may  be  ascertained  at  any  given  temperature  be- 
tween 40^  and  8o^.    2.  How  much  per  cent,  the  spirit  to  be  tried  is  over  or  under  proof  according  to  the  prae- 
tioe  of  spirit-dealers;  and,  3.  The  proportion  of  water  and  the  strongest  spirits  ot  alcohol,  according  to  the  views 
Mid  language  of  excisemen.      The  advantages  of  these  beads  are,  that  being  made  of  a  substance  which  is  littb 
acted  on  by  chemical  agents,  .they  are  less  liable  to  be  injured  by  use,  than  instruments  composed  of  metal ;  and 
when  a  bead  happens  to  be  broken,  it  can  be  easily  replaced.   They  possess  this  farther  advantage,  that  with  the 
application  of  the  thermometer,  and  the  calculation  of  the  sliding-rule,  the  real  strength  of  the  spirits  may  be  taken 
at  all  temperatures.   It  has  been  suggested,  that  these  beads,  from  their  being  less  liable  to  change  than  other  in^ 
straments,  might  be  usefully  employed  in  checking  the  errors  and  variations  of  other  hydrometers.     Beads  are 
prepared  by  Mrs  Lovi  onthe  same  principle  for  ascertaining  the  strength  of  werts,  acids,  &c. 
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Spin  loom  sent  ivt  grve  (be  general  reftiilt  in  tlie  tMt  of  specHfc 
lj({uors.    gravity,  as  peculiarly  belonging  to  spirituous  liquors, 
dflonliog  tlfe  most  exact  account  oT  ibeir  density  in 
every  state  Xf{  dtlution  of  atcohol  with  tvater.      And 
a^thp  relation  bct^Tccu  the  |/rojiortion  tlf  ingiTdienIs 
and  tlie  density  is  pecuUar  to  every  ^ub^ance,  sotlnit 
scarcely  any  infert^ncc  can  be  made  from  one  to  another, 
the  reader -vfin  consider  t'he  tablc!^  here  given  as  charac- 
teristic Yvith  respect  to  :ilcofao1.    In  all  edutions  of  ^alts 
We  found  (hatihe  condeirsutton  increasr«  continually  with 
the  dilation,  whereas  it  is  greate!«t  when  equal  bulks  of 
nvater  and  alcohol  are  mixed ;  rtft  vfe  do  not  consider 
this  as  an  c  xccplion ;  for  it  is  certain,  that  in  the  dtrong- 
tst  brine  the  saline  ingredient  bearM  hut  a  small  propor- 
tion to  the  water— and  when  we  mix  two  sdldt ions,  the 
condensation  is  greatest  when  f hey  arc  nearly  fqual  in 
1)olk.   But  tvc  think  ocrrselvcs  entitled  to  irifer,  tb^  sil- 
^dhol  is  not  a  dilution  of  a  substance  in  «  quantity  of 
water 5  but  that  water,  in  a  certain  pfroportinn,  ndt  -veiy 
distant  from  what  we  can  produce  by  slow  distil  la  tron,  *is 
'on  ingredient  of  alcohol,  oris  one  df  its  conTpooent  parts, 
and  ndt  merely  *  vehicle  or  inenstrmim.   We  tlrerefone 
imagine  that  proof  spirit  contains  nearly  equal  bulks  of 
^stter  and  ardent  spirits. 

The  great  difficnhy  in  tbis  rxamination  arose  Irom 
the  very  dissimilar  expansions  of  water  and  alcohol  by 
beat.  This  determined  Srr'Cbafles  Bla^den  to  estimate 
tbe  proportions  df  ingredients  by  weight,  and  made  it 
absoltrtelj  necessary  to  give -a  scab?  of  specific  gravity  and 
strengtb  lor  every  tcmperatore.  For  it  mu^t  be  remark- 
ed, that  tbe  question  (whether  in  commerce  or  philoso- 
phy) always  is,  "^  fiow  many  gallons  df  alcohol  and  of 
water,  taken  just  now  and  mixed  together,  wrll  pro- 
dace  a  bundred  gallons  Df  tbe  spirit  we  are  examin- 
ing ?^  The  proportion  df  these  two  will  be  different 
occorflrng  to  tbe 'tern peratnre  of  both.  As  many  mix- 
tures tberefore  must  have  been  made  in  each  proportion 
as  llhere  were  temperatures  considered  *,  but  by  taking 
the  ingredieirts  by  weight,  and  examining  the  density 
of  f  be  compound  in  one  temperature,  it  is  then  lieatetl 
nnti  cooled,  and  its  t:hange  of  density  t>b6erved.  -Calcn- 
^atron  then  can  tell  us  the  change  in  the  proportion  of 
tbe  bulks  or  numbers  of  gallons  in  the  mixture,  by 
means  of  a  previous  table  showing  the  expansions  of  wa- 
ller and  of  alcohol. 

The  aloobdl  vvlected  rfor  this  eaaniinatfon  had  the 
-opcteiic 'gravity  0.83^5.  This  is  not  ihe  purest  that  can 
iie  (procQved  ^  aome  nvas  prodaced  of  0.8 id,  of  0.814, 
and  O1B15,  <botb  obtained  from  rum,  from  brandy,  and 
^m  malt  apirit.  We  are  informed  that  Dr  Black  has 
tobteined  'it  «f  ihe  apecific  gravity  0.8  by  digesting  al- 
cohol iwitfa  fixed  <amnHmtac  (muriatic  aoid  united  with 
liime)  made  very  dry.  It  depblegroates  alcohol  very 
jpowisBfully  witliont  (decomposing  it,  which  always  Jtap- 
(pene  whoa  int  nise  •caustic  alkali.  Alcohol  of  0*8^5  was 
«booea  beeaaoe  expressed  by  a  number  of  easy  aaanage* 
'ineiit  in  compvtiition. 

Theineaminationjcommenced  by  •ascertaining  the  ex- 
fMrnsimiB  'of  water  and  alcohol.  The  tenipepature  60° 
<df  f  abrenheit^s  scate  -was  aeleoted  for  tlie  .general  tem- 
«pera!ture'of  tomparieoii,  being  easily  ottatnable  evenio 
icaM  rweather,  and  allowing  the  exiiminator  to  operate 
at  oaso.  The  6nt  i«nd  last  compartments  of  the  tables 
contain  die  weights  «nd  specific  gravities  of  alcohol  and 
water  for  every  fifth  tlegiee  of  boat  from  30°  to  ioq?. 
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From  these  we  have  raaatnicted  ibctwaialleiriiig  Kttk 
tables  of  expansion.  Dbe  bulk  of  1 000  voiiccay  -paoads,  y^ 
•or  other  weight  of  water  and  df  alaoinil  «£  tbe  tempera- 
tore  160%  occupies  the  bulka  evpKoa^  m  che  tables  €k 
every  otbor  temperatare.  Water  coaM  «ot  W  "esMily  ar 
usefully  examined  wbto  af  l4ie  tem|ieraioi«  jd*^, 
it  is  with  great  difficulty  kepi  flaid  io'tb«l 
it  is  very  remarkable,  that  ssben  it  cas  -be  aa  ^*^  H 
expands  -instead  of  cantractaog  ^  ^hila  cadnug  -down 
from  35°  or  thereabouta,  aad  as  it  wpfvoaehra  ie  3&', 
«t  fxpaada  rapidly.  We  obaerve  tbe  aaore  4hiag  in  tbe 
'OrystaUi2ationi>fGlauberealt,nMHrtsal  vitrialy  Hcdeoaie 
ofbers,  which  contain  much  water  ia  tbeira^iTatala^  We 
observe,  on  tbe  okber  band,  a  remarkable  «DBntractaoa 
in  the  ceoUle  just  befcie  its  Aieginaiag  to  a  well  iata 
'babbles  b^  a  fed  beat. 
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This  being  premised,  the-examination  Was  conducle<I 
in  Ibe  following  mannrr.  It  \fM  determined  to  mix 
100  ]Nirt9  by  weight  of  fwre  alcohol  with  five,  tvn,  fif- 
teen, twenty,  parts  of  distilled  water,  till  they  ircre 
compounded  in  equal  quantities,  and  then  to  mix  100 
pai'ts  of  distilled  water  with*  95,  90,  85,  80,  &c.  parts 
af  aioohol,  till  they  were  mixed  in  the  proportion  of  ico 
to  5.  Thus  a  aeries  ^of  miatures  would  be  obtained,  ex- 
tending from  pure  alcohol  to  pm*e  waton  lliio  series 
would  be  sudh,  that  tbe  examiflations  would  be  moat 
frequent  in  the  cases  most  usaal  in  tbe  tioHimerce  of 
strong  liquors.  A  set  of  phials,  fitted  iviefa  tfroond 
stoppers,  were  provided,  of  sizes  fit  ta  hold  tbe  iateaded 
mixtures.  These  miKtui^ee  were  made  by  saapending 
'the  phial  to  the  arm  of  a  very  aioe  babiaee,  tn  tbe  ii)>- 
.posiie  ftcale  of  wltich  (besides  the  counterpoise  df  lite 
phial)  «here  was  placed  (he  weight  100.  Spivit  wm 
then  poured  into  tbe  phial  till  it  exactly  balanced  ike 
weight  ICO.  Tbe  wat^ht  for  the  water  to  be  added 
was  (ben  put  into  the  op|x>si4e  scale,  •and  water  was 
poured  'inlo  tlie  phiel  by  means  of  «  alender  ^•9s  funnel, 
by  small  tquaatities  at  a  time,  aad  tlie  pbiel  fie^uently 
agitated  to  promote  tbe  mixture.  Wben  tbe  additronal 
^veight  was  exactly  bakmced,  iheipbial  wan  tekem  oft,  ><b 
stopper  piK  in,  and  leather  tied  over  it,  and  ii  msas  set  l<y, 
for  at  least  a  month,  that  the  naxture  and  tbe  wMe 
process  of  condeosatimi  mt^ht  be  completfid.    The  same 
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itttwu  melbod  wM  followed  in  the  mixtares  where  the  water 

)uor>.   was  predominant. 

When  the  ingredients  of  these  mixtures  were  judged 
to  have  completely  incorporated,  their  specific  gravity 
was  examined  hy  weighing  with  the  most  scrupulous 
precision  the  contents  of  a  vessel  which  held  2925  tzoy 
grains  of  water,  of  the  temperature  6o\  The  balance 
was  so  exceedingly  sensible,  that  the  50th  part  of  a  grain 
greatly  deranged  its  position  when  loaded  with  the 
scales  and  their  contents.  It  was  constructed  by  Mr 
*  Bamsden,  and  some  account  of  its  exquisite  sensibility 
may  be  seen  in  the  Journal  de  Physique^  vol.  xxxiii« 
^his  quantity  of  materials  was  therefore  thought  abun- 
dantly sufiicient  for  ascertaining  the  density  of  the  li- 
quor. It  is  needless  to  detail  the  precautions  which 
were  taken  for  having  the  contents  of  the  weighing 
bottle  brought  to  the  precise  temperature  proper  for 
the  experiment.  They  were  such  as  every  person. con- 
versant with  such  things  is  accustomed  to  take. — The 
bottle  had  a  slender  neck,  and  being  put  on  a  lathe, 
a  mark  was  made  round  it  with  a  diamond.  The  bot- 
tle was  filled  till  the  bottom  of  the  hollow  surface  of 
the  fluid  was  in  the  plane  of  this  mark ;  and  to  judge 
of  the  accuracy  attainable  in  filling  the  bottle,  the  ope- 
ration, was  severaltimes  repeated  and  thecontents  weigh- 
ed, without  the  diflerence  of  3%th  of  a  grain  in  2925. 
The  only  source  of  error  which  was  to  be  guarded 
against  was  air-bubbles  adhering  to  the  inside  of  the 
bottle,  or  moisture  condensing  (in  the  experiments  with 
low  temperatures)  on  the  outside.  Both  of  these  were 
attended  to  as  much  as  possible. 

This  method  of  determining  the  specific  gravity  was 
preferred  to  the  usual  method,  observing  the  weight  lost 
by  a  lump  of  glass  when  suspended  in  water  \  for  Mr 
Gilpin  had  been  enabled,  by  means  of  this  nice  ba- 
lance, to  discover,  even  in  pure  water  and  in  alcohol, 
a  want  of  perfect  fluidity.  Something  like  viscidity 
rendered  the  motion  of  a  lump  of  glass  through  the 


liquor  sensibly  sluggish,  so  that  when  the  balance  was  Spiritooo* 
brought  to  a  level,  there  was  not  a  perfect  equilibrium  ligmir^ 
of  weight :  (See  what  we  have  said  of  this  matter 
in  Specific  Gravity).  Mr  Gilpin  also  tried  the 
ingenious  instrument  proposed  for  such  experimenta 
by  Mr  Kamsden,  and  described  by  him  in  a  pamphlet 
on  this  very  subject  \  and  he  found  the  anomalies 
of  .experiment  .much  greater  than  in  this  method  by 
weighing.— Indeed  the  regular  progression  of  weights 
to  be  seen  in  the  annexed  tables  is  an  unquestionable 
proof  of  the  suflBciency  of  the  method  \  and  it  has  the 
evident  advantage  of  all  other  methods  in  point  of  sim- 
plicity and  practicability  without  any  uncommon  ap- 
paratus. Any  person  possessed  of  a  good  ordinary  ba- 
lance and  a  set  of  exact  weights  may  examine  all  ques- 
tions of  this  kind,  by  weighing  pure  water  and  the  li- 
quor which  he  may  have  occasion  to  examine  in  a  com* 
mon  6  or  8  ounce  phial.  For  this  reason,  it  is  recom- 
mended (in  preference  to  all  hydrometers)  to  the  board 
of  excise  to  provide  this  simple  apparatus  in  every  prin- 
cipal oflice. 

Kvery  experiment  was  made  at  leant  three  times  j  and 
the  mean  result  (which  never  differed  one  grain  from 
the  extreme)  was  taken« 

From  these  experiments  the  annexed  tables  were 
constrncted.  The  first  is  the  simple  abstract  of  the  ex- 
periments, containing  the  weights  of  the  contents  of 
the  bottle  of  every  mixture.  The  second  contains  the 
specific  gravities  deduced  from  them. 

We  have  said  that  the  experiments  appear  surprising- 
ly accurate.  This  we  said  on  the  authority  of  the  re- 
gular progression  of  the  specific  gravity  in  any  of  the 
horizontal  rows.  In  the  series,  for  instance,  for  the 
temperature  60°,  the  greatest  anomaly  is  in  the  mixture 
of  50  parts  of  spirit  with  100  of  water.  The  specific 
gravity  is  95804,  wanting  3  or  4  of  the  regular  pro- 
gression.    This  does  not  amount  to  x  In  18000. 
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Table  I.  Wights  at  the  diflferent  Degrees  of  Temperature. 


Heat 


dcg. 

35 

40 

45 

55 
60 

65 

70 

75 
80 

85 
90 

95 

100 


The  pure 

SpiriL 


Heat 


Grains 

2487-35 
2480.87 

2474  30 
2467.62 

2460.75 

2453.80 

2447. CO 

2440.12 

2433-23 

2426.23 
2419.02 
2411.92 
2404.90 

2397.68 

2390.60 


too  strains 

of  spirit  to 

5  grains 

of  water. 


de^f. 
30 

35 
43 
45 

50 

55 
60 

65 

70 

75 
80 

85 
90 

95 

ICO 


Heat. 


too  [i;^HinK 
of  ipirit  to 
70  grains 
of  water. 


Grains. 
2519.92 

251343 

2506.75 

2500.14 

2493-33 
2486.37 

2479-56 

2472.75 
246^.88 

2458.78 

2451.67 

2444.63 

2437.62 

243-33 
2423.22 


too  grains 

of  spirit 

10  grains 

of  water. 


to  of 


deg. 

30 

35 
40 

45 

50 

55 
60 

65 

70 

75 
80 

85 
90 

95 

100 


Grains. 
2744.20 

2738.13 
2732.24 

2726,09 

27^9-93 
2713.60 

2707.40 

2701.05 

2694.76 

2688.14 

2681.50 

'2674.95 

2668.29 

2661.51 

2654.76 


(GO  grains 

of  spirit  lu 

75  grains 

of  water 


5d  grains 

of  spirit  to 

loo  grain > 

of  water. 


Grains. 
2852,03 
2847.45 
2842.62 
2837.64 
2832.76 
2827.68 
2822.65 
2817.49 
2812.16 
2806.75 
2801,25 
2795.69 
2790.13 
2784.36 
2778.64 


Grdins. 

2753-75 

2747-74 
2741.86 

2735-77 
2729,64 

2723-51 
2717.30 

2710.^6 

2704.64 

2698.07 

2691,50 

2684.98 

2678.49 

2671.82 

2664.99 


Grains. 
2548.42 
2541.84 

2535-41 
2528.75 
2521.96 

2515-03 
2508.27 

250 '-53 
2494.56 

2487.62 

2480.45 

2473-33 
2466.32 

2459- « 3 
2452.13 


100  gram* 
spirit  to 
15  graioA 
of  water. 


100  grains 

of  »piri£  to 

So  grains 

of  water. 


55  grains 
)f  spirit  to 
1 00  grain «» 
of  water 


Grains. 
2859.71 

2855-32 

285O.S8 

2846.16 

2841.52 

2836.69 

2831.90 

2826.90 

2821.78 

2816.63 

2811.23 

2805.85^ 

2800.40 

2794.91 

2789,32 


Grains. 
2762.72 
2756.91 
2750.96 
2744.82 
2738.74 
2732.64 
2726.52 
2720.25 

2713-87 
2707.49 

2700.94 

2694-53 
2687.99 

2681.34 

2674.62 


Grains. 
2573.80 
2567.26 
2560.74 
2554.09 

2547-47 
2540.60 

2533-83 
2526.99 

2520.03 

2513.08 

2506.08 

2499.01 

2491.99 

2484.74 

2477.64 


1 00  grains 

of  spirit  to 

20  grains 

of  water. 


100  grams 

of  spirit 
25  grains 
of  water. 


too  graint^ 

uf  spirit  U 

is  grains 

of  water. 


Grain*. 
2596.66 
2590.16 
2583.66 
2577.10 
257042 
2563.64 
2556.90 
2550.22 

2543-32 

2536.39 
2529.24 

2522.29 

2515.28 

2508.10 

2500.91 


to  of 


50  grains 

of  Kpirit  to 

10-^  grains 

of  water. 


Grains. 

2867.^2 
2863.16 
2859.06 
2854.67 
2850.29 

284572 
2841.10 

2836.30 

2831.61 

2826.56 

2821.38 

2816.32 

2811.05 

2805.79 

2800.25 


Grains. 
2771.08 
2765.32 
2759.50 

2753-36 
2747.27 

2741.24 

2735-J7 
2728.98 

2722.75 

27»6.35 

2709.76 

2703-33 
2696.91 

2690.33 

2683.63 


too  grams 

of  spirit  to 

90  grains 

of  water. 


Grains. 
2617.30 
2610.87 
2604.50 
2597.98 

2591-38 
2584.65 

2577-95 
2571.24 

2564.47 

2557.61 

2550-50 
2543-54 

^53^-^3 
2529.46 

2522.30 


100  grams 
spirit  to 
30  grains 
of  water. 


45  gi'ams 
of  spirit  to 
100  grains 
of  water. 


Grain*. 

2874.43 
2870.87 
2867.08 
2863.04 
2858.96 

2854-75 
2850.50 

2845.97 

2841.42 

2836.80 

2831.92 

2827.12 

2822,15 

2817.08 

2811.80 


Grains. 
2778.99 
2773.22 
2767.48 
2761.42 

2755-37 
2749.27 

2743.28 

2737-09 
2730.94 

2724.64 

2718.12 

2711.86 

2705-37 
2698.86 

2692.25 


too  grains 
J f  spirit  to 

9S  grains 
o(  water. 


40  grams 
of  spirit  to 
100  grains 

of  water. 


Grains. 
2881.34 
2878.21 
2874.81 
2871.22 
2867.52 
2863.75 
2859.87 
2855.65 

2851-53 
2847.14 

2842.56 

2838.07 

2833-38 
2828.46 

2823,55 


Grains. 
2786.36 
2780.59 
2774.90 
2768.85 
2762.95 
2756.83 
2750.93 
2744.86 

2738.73 

2732.39 
2726.06 

2719.74 

27^3-32 
2706.88 

2700.33 


Grains. 
2636.23 
2629.92 
2623.56 
2617.03 
2610.54 
2603.80 
2597.2a 

2590.55 
2583.88 

2576.93 
2569.86 

2563.01 

2556.11 

2549.13 

2541.92 


to  of 


(GO  grains 

of  spirit 

35  grains 

of  water. 


100  grain li 

of  spirit  to 

100  grains 

of  water. 


35  «rains 
of  spirit  to 
too  grain 

of  water. 


Grains. 
2793.22 

2787-54 
2781.84 

2775.94 

2770.14 

2764.09 

2758.17 

2752.21 

2746.06 

2739-89 

2733-53 
2727.25 

2721.01 

2714.61 

2708.04 


Grains. 

2653-73 

2647-47 
2641.08 

2634.64 

2628.21 

2621.50 

2615.03 

2608.37 

2601.67 

2594.80 

^587-93 
2580.93 

2574.02 

2567.03 

2559.96 


100  grams 
spirit  to 
40  grains 
of  water. 


95  gratns 
if  spirit  to 
lOG  grain«| 
of  water. 


Grains. 
2669.83 
2663.64 
2657.23 
2650.87 
2644.43 
2637.86 
2631.37 
2624.75 
2617.96 
2611.19 
2604.29 

2597-45 
2590.60 

2583.65 

2576.56 


too  graiii> 

of  spirit  tc 

45  grains 

of  water. 


Grains. 

2684.74 
2678.60 
2672.30 
2666.04 

2659-55 
2653.04 

2646.53 

2640.01 

2633.32 

2626.55 

2619.72 

2613.02 

2606.16 

2599.24 

2592.14 


100  grains 

of  spirit  to 

50  gnUns 

of  water. 


90  grams 

of  spirit  to 

100  grains 

of  water. 


Grains. 
2887.77 
2885.C6 
2882.30 
2879.22 
2875.98 
2872.67 
12869.15 
2865.45 
2861.63 
2857.70 
2853.38 
2849.28 
2844.81 
2840.26 

2835-30 


30  grains 

of  spirit  to 

too  grains 

of  water, 


Graini. 
2799.85 
2794.19 
2788.69 
2782.99 

2777-19 
2771.29 

2765.40 
275947 

2753-4' 
2747.23 

2740.93 
2734.80 

2728.59 

2722.23 

2715-73 


85  grains 

of  spirit  to 

00  grains 

of  water. 


Graina. 

2698.51 
2692^3 
2686.32 
2679.99 
2673.64 
2667.14 
2660.6  a 
2654.04 
2647.5  a 
2640.81 

2633-99 
2627.39 

2620,52 

2613.57 
2606.50 


100  |:raina 
of  spirit  toiof 
55  grains 
o  Iwater. 


25  grains 
>f  spii  it  to 
too  grain ' 
of  watei*. 


Grains. 
2806.61 
2801.14 
2795,70 
2789,99 
2784,30 
2778.54 
2772.70 
2766.73 
2760.75 

2754-73 
2748.42 

2742.31 

2736.23 

2729.89 

2723.35 


20  grams 

of  spirit  to 

100  grains 

of  water. 


Grains. 
2894.22 
2892.07 
2889.78 
2887.33 
2884.57 
2881.69 
2878.72 
2875.49 
2872.06 
2868.49 
2864.54 
2860.86 
2856.80 
2852.47 
2848.18 


Grains. 

2900.85 

2899.31 

2897.61 

2895.67 

2893.^58 

2891.11 

2888.62 

2885.85 

2882.90 

2879.67 

2876.22 

2872.88 

2869.16 

2865.15 

2861.12 


Grains. 
2908.21 
2907.45 
2906.39 
2904.98 

290339 
2901.42 

2899.35 

2897.09 

2894.56 

2891.79 

2888.73 

2885.56 

2882.25 

2878.71 

2875.07 


Grains. 
2813.85 
2808.52 
.2803.17 

279745 
2791.72 

2785.96 

2780.26 

277443 
2768.45 

2762.58 

275643 
2750.22 

2744.24 
2737-98 

273^-55 


80  grains 
of  spirit  to 
ICO  gvains 

of  water. 


271I.I4 
2705.14 
2698.94 
2692.77 
2686.54 
2679.98 

267355 
2667.07 

2660.63 

2653.99 

2647.1a 

2640.60 

2633-74 
2626.94 

2619.75 


ICO  gTWBSlX|BKf 

Spirit  to  titfAi 
60  grains  6 j 
of  water. 


75  grauns 
of  spirit  to 
ICO  grains 

of  water. 


15  grains 
of  spirit  to 
100  grains 

of  water 


Gi-ains. 

2821.35 

2816.07 
2810.73 
2805.08 
2799.58 
2793.82 
2788.25 
2782.62 
2776.72 
2770.93 
2764.87 
2758.80 
2752.76 

2746.57 
2740.43 


Grains. 
2722.89 
2716.92 
2710.81 

2704-57 
2698.42 

2691.83 

2685.52 

2679.15 

2672.74 

2666.06 

2659.36 

2652.78 

2646.CO 

2639.25 

2632.17 


Gfik 

2753i-: 

27r>' 
^\ 

26?:i: 


70  gruBs 
if  spirit 
roo  giaob 
of  watrr. 


<;s* 


tcirffS 


*o  grains 
of  spirit  to 
xoo  grams 

of  wati*r 


Grains. 
2828.90 
2823.68 
2818.36 
2812.93 

2807.56 

2801.89 

2796.45 

2790.81 

2785.06 

2779.26 

^773-33 
2767.44 

2761-51 

2755-34 
2749.28 


Craififi. 

2836.39 

2831.36 

2826.31 

2821.00 

2815.71 

2810.23 

2804.85 

2799-3^ 
2793.50 

2788.00 

2782.14 

2776-33 
277059 

2764.57 
2758.48 


Ga» 

2$# 

2§2Qi! 
28li^: 

2§i:ii 

28:^5- 

27ff 

2l¥'\ 
2p 


Grains. 
2917.19 
2916.95 
2916.41 

^9^5-55 
2914.42 

2913.02 

2911.32 

2909.43 

2907-33 
2905.04 

2902.35 

•899.55 
2896.58 

2898.44 

2890.04 


Grains. 
2928.80 
2928.99 
2928.93 
2928.49 
2927.81 
2926.73 
2925.50 
2923.90 
2922.24 
2920.17 
2917.83 
2915.46 
2912.84 
2910.02 
2906.97 


5  fcrains 
>f  spirit  to 

(CO  gTHin 

of  water 


Grains. 

2944.53 
2945.02 

2945-25 

2945.I0 

2944.73 
2943.98 

2942.98 

2941.69 

2940.13 

2938-33 
2936.31 

2934.14 

2931.77 

2929.15 

2926.28 


Water. 


Grains 


2967.14 
296745 
296740 
2967.C5 
2966.34 

296539 
2964.11 

2962.66 

2960.97 

2959.07 

2956.94 

2954.70 

2952.08 

2949-34 


-gjil 


I 

i 


It 


Oi 


d< 

3 
3 
A 
A 

i 

i 
( 


S 
ic 
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3 

4 

4 

i 

5 
6 


* 
1^  i 


S 
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Table  II.  Real  Specitic  Gravities  at  the  difierent  Temperaturec. 
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(Kg. 
30 

.SjSgfi 

.84995 

.85957 

.S6S25 

.87585 

.88J82 

.8H921 

.89511 

.90054 

.90558 

.9.023 

.91449 

.918,7 

.92217 

35 

.83672 

.84769 

.85729 

.86587 

•87357 

.88059 

.88701 

.89294 

.89839 

■9=345 

.9=8,, 

.91241 

.91640 

.92009 

40 

•83445 

■84539 

.85507 

.86361 

.87.34 

.87838 

.88481 

.89073 

.89617 

■90596 

.91026 

.9.4:8 

.9.799 

45 

.83214 

.84310 

•85277 

.86131 

.S6907 

.876,3 

.88255 

.88849 

.89396 

■89909 

.90380 

.908.2 

.9.211 

.9.584 

S° 

.83977 

.84076 

.85042 

.85902 

.86676 

.87384 

.88o30j 

.88626 

.89,74 

.89684 

■  90.60 

.90596 

.9^997 

.91370 

55 

.8=736 

.83834 

.84802 

.85664 

.8644, 

.87IJO 

.87796 

.88393 

.88945 

.89458 

■89933 

.90567 

.9=768 

.91144 

go 

.82500 

.83599 

.84568 

.85430 

.86208 

.86918 

.87568 

.88.69 

.88720 

.89232 

.89:07 

.90144 

.905,9 

.90927 

■  65 

.82262 

.83362 

.84334 

■85193 

.85976 

.86686 

.87337 

.8793S 

.8S490 

.890=6 

.89479 

.89920 

.90328 

.90707 

-  JO 

.82023 

.83124 

.84092 

.84951 

.85736 

.86,51 

.87.05 

.87,05 

.88254 

.88773 

.89252 

.8969; 

.90104 

.90484 

lU 

.81780 

.82878 

.8385. 

.84710 

■85493 

.862,2 

.86864 

.87466 

.880.8 

.88538 

.890.8 

.89464 

.89872 

.90252 

.81530 

.82631 

.83603 

•84467 

.85248 

.85966 

.86623 

.87228 

.87776 

.8S301 

.8878. 

.89225 

.89639 

.90021 

-  85 

.81283 

.82386 

.83355 

.84221 

.85006 

■85723 

.86380 

.86984 

.87541 

.88067 

.88551 

.88998 

.89409 

.89793 

z  90 

.81039 

.82142 

.83  — 

.83977 

.84762 

■85483 

.86139 

■86743 

■87302 

.87827 

.883.2 

.88758 

.80173 

.89558 

'  95 

.80788 

.81888 

.81860 

.83724 

.845.1 

■S5232 

.85896 

.S6499 

.87=60 

.87586 

.88:69 

.8852. 

.88937 

.89322 

-1 00 

.80543 

.81643 

.82618 

.83478 

.84262 

.84984 

.85646 

■86254 

.868.3 

.87340 

.87824 

.8827. 

.88691 

.89582 

100  M(.uii>  10.J  (jcaiiiHio;  grmini 

oojjrain. 

30|.nin> 

00  K..in. 

OOgriUP. 

9^Kr»i..il  90  grain. 

S5  graini 

■  0  gmin. 

7SBm.a.    70  gm.n. 

fisgminr 

.r.,lH,i.,r.|irtiiJ.r.|»riii. 

f  .pinl  10 

f  . pirit  1. 

f, pirit  1= 

r>pinttDir(pirittu]*r>pirit  .0 

af.piri.t.. 

(.prill, 

■If  .pint  .0  at  ipint  ti> 

•r.piritt. 

'*"'■  70  eniiu   75  Ktwn.  1  !o  gnini 

S  pT.in. 

pognini 

i  grain- 

ooKriiiii 

eo  grain  J  .a  grata. 

00  grain. 

oo,ri,in> 

00  grain.  .-0  grain. 

.jgriOn. 

rf™i„.| 

ofWBltr. 

ot»^r.| 

ofw.t»r. 

of  water. 

prmtcr. 

»f«trr. 

of  watrr  1 

nf  water. 

nl  wa.cr. 

nf  water. 

gf  water. 

I..,,. 

nr  water. 

3» 

.91563 

.92889 

■93 '9' 
.91986 

•93474 

•9374 » 

■93991 

.94222 

•94447 

-94675 

.94920 

■95 '7.1 

-95429 

■95681 

•95944 

35 

■92355 

.92680 

•93274 

■93S4« 

■93790 

.94025 

■94249 

.94484 

■94734 

.94988 

.95246 

■95502 

■95772 

40 

.92151 

.91476 

■92783 

•93072 

■9334' 

■93592 

■93827 

.94058 

.94195 

■94547 

.94802 

.95060 

■95328 

.95602 

45 

■9 '937 

.92264 

.92570 

.92859 

■93'3' 

■9338a 

.93621 

.93860 

.94C96 

.94348 

,94605 

■94871 

■95' 43 

■95423 

56 

■91723 

.92050 

•92358 

.92647 

.92919 

■93 '77 

•934 '9 

.93658 

■93897 

.94149 

■944 '4 

.94683 

■94958 

■95243 

55 

.91501 

•9'837 

.92145 

.91436 

.92707 

.9296., 

.93108 

■93452 

.93696 

.93948 

■94213 

.944S6 

.94767 

•95057 

60 

.91287 

.91622 

■9 '933 

.92225 

.92499 

.91758 

.93002 

■93  247 

•93493 

■93749 

.94018 

.94296 

■94i79 

.94876 
.94689 

65 

.91066 

.91400 

.91715 

.93010 

.91183 

.92546 

■92794 

.93:4c 

■93285 

■93546 

.938^2 

.94099 

.94388 

70 

.90847 

.9118. 

■9'493 

■9»793 

.91069 

■92333 

.9158D 

.92Si23 

.93076 

■93337 

.93616 

.93898 

■94193 

.94500 

li 

.90617 

.90952 

.91270 

.91569 

.91849 

.92M1 

.92364 

.92613 

.92865 

■93 '32 

■934 '3 

■93695 

.93989 

■94301 

.90385 

.90723 

.9.042 

.91340 

.91621 

.9189. 

.92141 

■9''39i 

.91646 

•92917 

.93101 

.93488 

■93785 

.94102 

85 

.90157 
.89925 

.90496 

.90818 

.91119 

.914=3 

.91670 

■9"923 

.92179 

•924.^2 

.91700 

.91989 

.93282 

■93582 

.9390a 

90 

.90170 

.90590 

.90891 

.9.177 

.9-446 

■9' 705 

,91962 

.91220 

.92491 

■92779 

■93=7S 

■93381 

•93703 

95 

.89688 

.90037 

.90358 

.90662 

.90949 

.9121J 

.9148. 

.91740 

.9199? 

.92272 

.92561 

.92-58 

■9317'= 

■93497 

00 

.89453 

.89798 

.901J3 

.90428 

.90718 

.90992 

■91252 

•91513 

.91769 

.92047 

.91346 

.92646 

-92957 

.93293 
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SpiritvoQt  We  fomierly  observed,  that  the  series  of  mixtures 
Liqaon.  chosen  by  Sir  Charles  Blagden,  for  the  advantages  at- 
tending it  in  making  the  experiment,  was  not  suited  for 
solving  the  questions  which  commonly  occur  in  the 
spirit  business.  He  accordingly  suggests  the  propriety 
ef  forming  tables  in  a  convenient  series  frond  the  data 
furnished  by  these  experiments,  indicating  the  propor- 
tion of  ingredients  contained  in  some  constant  weight  or 
bulk. 

To  facilitate  the  construction  of  such  tables,  it  is  ne- 
cessary to  consider  the  subject  in  the  most  general  man- 
ner. Therefore  let  a  represent  the  constant  number 
103.  Let  w  and  s  represent  the  quantities  of  water  and 
spirit  by  weight  in  any  mixture  ;  that  is,  the  pounds, 
ounces,  or  grains  of  each.  Let  x  represent  the  quantity 
per  cent,  of  spirits  also  by  weight ',  that  is,  the  number 
of  pounds  of  spirits  contained  in  loo  pounds  of  the  mix- 
ture ;  and  let  y  be  its  quantity  per  cent,  in  gallons,  or 
the  number  of  gallons  contained  in  lOO  gallons  of  the 
unmixed  ingredients.  Let  tn  be  the  bulk  of  a  pound  of 
spirit  of  any  given  temperature,  the  bulk  of  a  pound  of 
water  of  the  same  temperature  being  accounted  i. 

Then  ui-f-^  is  the  weight  of  any  mixture,  and  ii;-{- 
ms  is  its  bulk.  -" 

Wehave  the  following  proportions:  i.  w-^s :  9zza :  », 


and  X  =r 


a  s 


w^s 


(Equation  ist)  \  and  hence  s  may  be 
found  when  x  the  per  centage  in  weight  is  given,  for 
*  =    (Equation  2d). 


2.  W'\'m8 :  mszza  :  y,  andyira 


ms 


(Equation 


PUte 

CeCGKCIX. 

fiff.  I. 


3d) }  and  s  may  be  found  when  y,  the  per  centage  in 
gallons,  is  given  j    for  «  =  — ^  (Equation  4lh). 

The  usual  questions  which  can  be  solved  from  these 
experiments  are, 

I.  To  ascertain  the  quantity  of  spirits  per  cent,  in 
bulk  from  observation  of  the  specific  gravity,  or  to  tell 
how  many  gallons  of  spirit  are  in  J 00  gallons  of  mix- 
ture. 

Look  for  the  specific  gravity  in  the  table,  and  at  the 
head  of  the  column  will  be  found  the  iv  and  s  corre- 
sponding. If  the  precise  specific  gravity  observed  is  not 
in  the  tables,  the  s  must  be  found  by  interpolation.  And 
here  it  is  proper  to  remark^  that  taking  the  simple  pro- 
portional parts  of  specific  gravity  will  not  be  sufficiently 
exact,  especially  near  the  beginning  or  the  end  of  the 
tabte,  because  the  densities  corresponding  to  the  aertt^s 
of  mixtures  doea  not  change  uniformly.  We  must  have 
recourse  to  the  general  rules  of  interpolation,  by  means 
of  first  and  second  differences,  or  be  provided  with  a 
subsidiary  table  of  differences.  A  good  deal  of  practice 
in  computations  ef  this  kind  suggested  the  foNo wing  me- 
thod of  making  such  interpolations  with  great  dispatch 
and  abundant  accuracy.  On  a  plate  of  wood  or  metal, 
or  stiff  card-paper,  draw  a  line  EF  (fig.  x.),  as  a  scale 
of  equal  parts,  representing  the  leading  or  equable  arith- 
metical series  of  any  table.  (In  the  present  case  EF  is 
the  scale  on  which  s  is  computed). — Through  every 
point  of  division  draw  the  perpendiculars  BA,  EC,  FD, 
&c.  Make  one  of  them  AB  more  conspicuous  than 
the  test,  and  dintinguiah  the  others  i|lso  in  such  sort,  that 
the  eye  shall  readily  catch  their  distance  from  the  prin- 
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cipal  line  AB.  Let  GPL  be  a  thin  slip  of  whalebone,  SfifaiiB 
of  uniform'  breadth  and  thickness,  also  divided  into  liqw 
equaLparts  properly  distinguishable.  LdutJy,  let  there 
be  a  pin  P  fixed  near  the  middle  of  the  principal  line 
AB. 

Now  suppose  that  a  value  of  «  is  to  be  inlerpoiated 
by  means  of  an  observed  specific  graTity  not  in  the  ta- 
ble.    Look  for  the  nearest  to  it,  and  not  ite  iJiifnnne 
from  the  preceding  and  the  following.     Let  these  he 
PH  and  PK  on  the  flexible  scale.     Also  take  notice  ef 
the  lines  K  10  and  H  xo,  whose  distances  from  AB  aie^ 
equal  to  the  constant  difference  between  the  successive 
values  of  S,  or  to  any  easily  estimated  mnltiple  of  it  (as 
in  the  present  case  we  have  taken  10  and  lo,  instead  ef 
5  and  5,  the  running  difference  of  Sir  Charles  Blag* 
den^s  table).     Then,  leaning  the  middle  point  P  of  the 
whalebone  on  the  pin  P  in  the  board,  bend  It,  and  place 
it  slantwise  till  the  points  K  and  H  fall  somewhere  on 
the  two  parallels  K  10  and  H  10.     No  matter  how 
oblique  the  position  of  the  whalebone  is.     It  will  bend 
in  such  a  manner  that  its  different  points  of  division  (re* 
presenting  different  specific  gravities)  will  fall  on  the 
parallels  which  represent  the  corresponding  values  of  f.- 
We  can  say  that  all  this  may  be  done  in  lees  than  half 
a  minute,  and  less  time  than  is  necessary  for  Inspecting 
a  table  of  proportional  parts,  and  not  the  tenth  part  of 
that  necessary  for  interpolating  by  second  differences. 
Yet  it  is  exact  enough  (if  of  the  siae  of  a  daodecimo 
page)  for  interpolating  three  decimal  places^     This  is 
ten  times  more  exact  than  the  present  case  requires.    To 
return  from  this  digression. 

Having  thus  found  s  in  the  table,  we  get  jr  or  y  by 

the  eauations =  j?,  and  a  — : rrv. 

But  here  a  material  circumstance  occurs.  The  weight 
of  alcohol  J,  and  its  per  centage  x,  was  rightly  deter- 
mined by  the  specific  gravity,  because  it  was  interpolated 
between  two  values,  which  were  experimentally  con- 
nected with  this  specific  gravity.  But  in  making  tha 
transition  from  .r  to  y,  we  only  give  the  per  centage  in 
gallons  before  mixture,  but  not  the  number  of  gallons 
of  alcohol  contained  in  an  hundred  gallons  of  mixed  li- 
quor. For  wlien  we  have  taken  a— y  and  y  instead  of 
w  and  s;  they  will  indeed  make  a  similar  compound 
when  mixed,  because  the  proportion  of  their  ingredieot^ 
is  the  same.  But  they  will  not  make  1 00  gallons  of 
this  compound,  because  there  is  a  shrinking  or  conden- 
sation by  mixture,  and  the  specific  gravity  by  which  we 
interpolated  s  is  the  physical  or  real  specific  gravity  cor- 
responding to  w  and  s  ;  while  — ^ — ,  the  specific  gra- 
vity implied  in  the  value  of  y,  is  the  mathematical  den- 
sity independent  on  this  condensation.  Since  therefore  y, 
together  with  a — ^y,  make  less  than  100  gallons  of  the 
compound,  there  must  in  100  gallons  of  it  be  more  alco- 
hol than  is  expressed  by  y. 

Let   G  be   the  mathematieal  specific  gvavity  (= 

— —- — 1,  and  g  the  physical  or  real  observed  speci- 
fic gravity  (which  we  cannot  express  algebraically) ; 
and  let  s  be  the  gallona  of  alcohol  really  contained  in 
100  gallons  of  the  compound.  The  bulk  beini^  inverBC^* 
ly  as  the  density  or  specific  gravity,  it  is  evident  that 
the  bulk  of  the  compound  must  be  to  £oo  gallons  as^ 
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niritioQi  ^  ^*     Aod  Since  we  wsnt  to  make  k  still  op  to  100 
J^pmn    gallons,  we  must  increase  it  in  the  propaKion  of  G  to 
V        g.     And  because  this  augmentation  must  be  of  t^ 
tame  strength  with  this  contracted  liquor,  both  ingredi- 
ents must  be  increased  in  the  proportion  of  G  to  ^,  and 

we  must  have  G  :  g::^y  ;  9^  and  »^:g  X  -rr*    N9W| 

^      k. 

instead  of  y,  write  a      .  ■  ■■>  and  instead  of  77-  write 
^*  w  +  ms  G 

sc  ^  us^ 

— -~- — ,  which  arc  respectively  equal  to  them.     This 

w  +  m$       ms  m$ 

gives  us  %:=g  a  X  — • X  — r-*  =Jf  o  X  — r— • 

All  this  will  be  illustrated  by  an  example. 

Suppose  that  we  have  observed  the  specific  gravity  of 
a  spirituous  liquor  of  the  temperature  60^  to  be  0.941 28^ 
Looking  into  Sir  Charles  Blagden's  table,  we  find  th^ 
gravities  0.94018  and  0.94296,  and  the  s  correspond- 
ing to  them  is  80  and  75,  the  water  in  each  mixture 
being  100.  By  interpolation  we  obtain  the  s  corre- 
sponding to  0.941 28,  viz.  78.     At  this  temperature 

m=— 7| — ,  =1.21212,  and  m  »=r 94.54  545.  Therefore 
=0.94128  X  100  X  ,r/;. :. .»  =  49i997»  w  ▼«'J 


] 
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194.54545 

nearly  50. 

We  have  seen  even  persons  not  unacquainted  with 
subjects  of  this  kind  puzzled  by  this  sort  of  paradox, 
s  is  said  to  be  the  per  centage  of  spirit  in  the  com- 
pound. The  compound  has  tlie  same  proportion  of  in- 
gredients when  made  up  to  100  gallons  as  before,  when 
y  was  said  to  be  its  per  centage,  and  yet  y  and  si  are  not 
the  same.  The  fact  is,  that  although  s  is  the  number 
•  of  gallons  of  alcohol  really  contained  in  iQO>  gallons  of> 
the  compound,  and  this  alcohol  is  in  the  same  propoiw 
tion  as  before  to  the  water,  this  proportion  is  not  that 
of  50  to  50:  for  if  the  ingredients  were  separated  again, 
there  would  be  50  gallons  of  aleobol  and  52,876  of 
water. 

The  proportion  of  the  ingredients  in  their  separate 


state  is  had  by  the  3d  equation  yzza 


m  t 


w-^-mS 


,  which 


ms 


ia  equivalent  to  G  a — -— .     For  the  present  example 

y  will  be  found  48.599,  and  a-^y,  or  the  water  per 
cent.  CI. 401,  making  160  gallonaof  unmixed  ingre- 
dients. '  We  see  then  that  there  has  been  added  x.398 
gallons  of  alcohol  \  and  since  both  ingredients  are  aug- 
mented in  the  proportion  of  G  to  ^,  there  have  also 
been  added  1.478  of  water,  and  the  whole  addition  for 
making  up  the  100  gallons  of  compound  is  2.876 
gallons  \  and  if  the  ingredients  of  the  compound  were 
separate,  they  would  amount  to  102,876  gallons.  This 
might  have  been  found  at  the  first,  by  the  proportion, 
G  :  ^— G=ioo  :  (The  addition). 

The  next  question  which  usually  occnis  in  business  is' 
to  find  what  density  will  result  from  any  proposed  mix^ 
tnre  per  gallon,     lliis  question  is  solved  by  means  of 

the  equation  ^-— r^j.     In  this  examination  it  will 

m  [a—y) 

be  most  convenient  to  make  10=0.     If  the  value  of  s 

found  in  this  manner  falls  on-n  value  in  -the  tables^  we 

2L 


have  the  speotfo  gravity  by  inspection.    Knot,  we-miist  Splntuoqt 
interpolate.  JLi<)iv>n. 

N.  Bi  The  valae  of  m,  which  is  employed  in  these  » 
reduQtidoS)  vai:ies  with  the  temperature.  It  is  always 
obtained  by  dividing  the  speci^c  gravity  of  alcohol  of 
t4lat  temperature  by  the  specific  gravity  of  water  of  thq 
same  temperature.  The  quotient  is  the  real  specific 
gravity  of  alooliol  for  that  temperature.  Bothof  tbese 
are  to  be  had  in  the  first  and  last  compartments  of  Sir 
Charles  B)agden's  table* 

These  operations  for  particular  eases  give  the,  answers 
to  particular  occasional  questions.  By  applying  them 
to  all  the  numbers  in  the  table,  tables  may  be  construct* 
ed  for  soWiog  every  question  by  inspection. 

There  is  anpther  question  which  occurs  most  fise- 
qnently  in  the  excise  transactions,  and  also  in  all  com- 
positions of  spirituous  liquors,  viz.  What  strength  will 
result  from  a  mixture  of  two  compounds  of  known 
strength,  or  mixing  any  oompoond  with  water  ?  To  • 
solve  questions  of  this  kind  by  the  table  so  often  quo- 
ted, we  must  add  into  one  sum  the  water  per  gallon  of 
the  different  liquora.  In  like  manner,  take  the  sum  or* 
the  spirits,  and  say,  as  the  sum  of  the  waters  is  to  that 
of  the  alcohols,  so  is  a  to  s;  aad  operate  with  a  and  s  at 
before. 

Analogous  to  this  is  the  question  of  the  duties.  • 
Tliese  are  levied  on  proof  spirit ;  that  is,  acertajn  doty 
is  chiirgf  d  on  a  gallon  of  p^*oof  spirit  $  and  the  gauger^s 
business  i^  to  discover  how  many  gallons  of  proof  spirit  - 
these  is  in  any  compound.  The  specification  of  proof 
spirit  in  our  excise  laws  is  exCfCediogly  obscure  t^nd  com- 
plex. A  gallon  weighing  7  poMnds  13  ounces  (at  $f^) 
is  accounted  i  to  6  under  proof.  The  gajlqn  of  water 
contains  '58476  grains,  and  this  ^irit  is  54IS88.  Its 
density  therefofe  ip  0^93523  at  55%  or  (as  may  be  in- 
ferred firain  the  table)  0.9335  at  60^.  x|iis  density 
corn;spoods  to  a  roixtoxe  of  100  grainy  of  water  witlr 
93.457  of  alcohol.  If  this  be  suppoHd  to  I'esult  from 
the  mixture  of  6  gallpns  of  alcohol  witn  i  of  winter  (as 
is  supposed  by  the  designatiofi  of  i  to  6  under  proof), 
the  gallon  of  proof  spirits  consists  of  lOO  parts  of  spirits 
by  weighty  mixed  with  75  parts  of  w^ter.  Such  a  spirit 
will  have  the  density  0.9 162  nearly. 

This  being  premised,  in  .or4cr  to  fipd  the  gaiilons  of 
proof  spirits  in  any  ipjzture,  find  this  quantity  of  alco- 
hpl  by  weigl|t,  and  then  say,  as  too  to  175,  fo  is  the 
alcohol  io  the  compound  to  die  pi!pof  spirit  tbat|  may  be  - 
made  of  it»  aud  for  which  the  duties  i^nst  be  paid. 

We  have  considered  this  subject  at  fv>me  length,  be- 
cause it  is  of  great  imp^rtiMHse  to  the  spirit-trade  to  have  - 
tbe^e  circumstanoes  ascertained  with  precision  ^  and  bo- 
oause  the  specific  gravity  i^  tbe  only  sore  critefion  that 
can  be  had  of  the  strepgth.  Firing  of  gunpowder,  or 
producing  a  certain  bubble  by  shaking,  are  very  vague 
tests  *y  whereas,  by  the  specific  grav^,  yfecan  very  se- 
curely ascertain  the  strei^gtb  within  ope  part  in  500,  as  • 
If  ill  pi)eseotly  appear. 

Sir  Charles  Blagden,  qr  Hit  Gilpin,  has  published  *  a  pkiUu. 
a  most  copious  set  of  tabl^s^  oalcnlated  from  these  valu-  Trmrntt* 
ableexperiments.    In  these^  computations  are  ntade  for  ^794* 
everj  unit  of  the  hupdjred»  and  for  tvery  degree  of  the 
thermometer.    But  tliese. tables  are  still  not  in  the  most 
commodious  form  for  business.     Mr  John  \yilson,  an 
Ingenious  gentleman  issiflipg  at  Dundee,  l^as  just  pub- 

lislied 
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•  tithed  at  Edisbargh  tables  tomewlMt  Bioular,  founded 
.  on  tbe  atme  experiments.  Both  of  these  Ublei  show 
''  the  quantities  by  measure  correipoDdiog  to  every  unit 
b;  weight  of  Sir  Charles  Blagden's  experiments,  and 
for  every  degree  of  temperature.  They  also  show  the 
per  ccntage  of  alcohol,  and  the  condensation  or  the 
qnantity  lost  by  mixture.  But  as  they  both  retain  the 
original  series  of  parts  by  weight,  which  is  Tery  unusual, 
the  spirit  traders  will  find  considerable  difficulty  in 
making  use  of  them.  Retaining  this  series  also  causes 
all  the  per  centage  numbers  (nbicb  are  the  only  inte- 
testing  ones  to  ibe  trader)  to  be  fractional,  and  no  an- 
swer can  be  had  wilboot  «  double  interpolation. 

We  have  therefore  calculated  a  table  in  tbe  form  in 
which  it  must  be  most  useful  and  acceptable  to  those 
who  are  engaged  in  tbe  spirit  trade,  showing  at  once 
the  BpeciGc  gravity  which  results  from  any  proportion  of 
admixture  in  hundredth  parts  of  tbe  whole.  This  an* 
twers  immediately  the  chief  questions  in  tbe  terms  in 
which  tbey  are  ususllj  conceived  and  proposed.  Tbe 
two  first  or  leading  columns  show  the  proportion  in  gal- 
lons, pints,  or  other  cubic  measures,  of  the  mixture,  the 
whole  quantity  being  always  lOO.  The  second  column 
•bows  the  corresponding  specific  gravity :  so  that  we 
•an  either  find  the  proportion  of  tbe  ingredients  by  tbe 
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observed  specific  ^vity,  or  find  the  grxTtly  resulting  ijaju, 
from  any  proportion  ef  the  iagredieota.     A  third  co-  Ufm 
lumn  shows  how  much  the  hundred  measures  of  tbe  two'~~v~ 
ingredients  fall  short  of  making  stn  hundred  nirasureaof 
the  compound.      A  simple  proportion,  which  can  be 
done  without  the  pen,  will  determine  what  part  of  this 
deficiency  most  be  made  up  by  spirit.      The  use  of  thit 
table  must   now  be  ho  familiar  la   the  reader'*  mind, 
that  we  need  not  ^ive  further  instructions  about  it. 

This  is  followed  by  another  similHr  table,  giving  so 
immediate  answer  to  the  most  usual  question,  "  How 
many  measures  of  alcohol  are  there  really  contained  in 
loa  measures  ?  This  is  also  accompanied  by  a  column 
of  condensation.  It  would  have  been  somewhat  room 
elegant,  had  the  specific  gravities  in  this  table  made  tba 
equable  series  and  leading  column.  But  ne  did  not  ad- 
vert to  this  till  we  bad  computed  the  table,  and  the  La- 
bour was  too  great  to  be  repeateJ  for  slight  reasons. 
The  tables  are  only  for  tbe  temperature  6o".  To  this 
the  spirituoDs  liquors  can  always  be  brought  io  tlkesi 
climates;  and  in  cases  where  we  cannot,  a  moment's 
inspection  of  Sir  Charles  Blagden's  table  will  point  oat 
very  nearly  (or  exactly,  by  a  sbort  computation)  tb« 
necessary  corrections. 
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"  In  the  first  tible,  of  wbich  tie  talc  intennon  is  to 
point  out  the  proportion  oi  ingredients,  the  speciGc  gra- 
vities Hre  computed  only  to  four  places,  trfaicb  ifill  aU 
wa^i  give  the  ananer  true  to  -g^^th  part.  In  the  last, 
vhich  is  more  itii mediately  inteiesting  to  (lie  merchant 
in  liii  transHCtious  w'nli  the  excise  office,  the  computa- 
tion is  canted  one  place  further." 

The  cnsiJeration  of  the  first  of  these  two  tables  vAl 
fumikb  some  useful  iDfurraution  to  the  reader  who  is  in- 
terested in  (lie  philo'jophy  of  chemical  mixture,  and  ivho 
endeavours (Q  investigate  t]ienii(ure  of  tlioacfiirces  which 
connect  the  partichs  of  tangible  matter.  These  vary 
with  the  distance  of  tlie  parliule  ;  and  therefore  the  lair 
of  tlicir  action,  like  that  of  universal  gravilHtion,  is  to 
be  discovered  by  mea'^uringtheir  sensible  effects  at  their 
viu'tous  distances.  Their  change  of  distance  'u  seen  in 
the  change  of  density  or  specific  gravity. 

Did  the  individual  densities  of  the  nater  and  spirit  re- 
main unchanged  by  mixture,  the  speciRc  gravity  would 
change  by  equal  differences  in  the  series  of  mixtures  on 
which  this  table  is  constructed  ;  for  the  hulk  being  al- 
ways the  same,  the  change  of  specific  gravity  most  he 
the  difference  between  the  weight  of  the  gallon  of  water 
wbicJ)  16  addeil  and  that  of  the  gallon  of  spirit  niiicb 


fs  taken  out.  The  whole  difference  of  (be  specific  gnr- 
vities  of  spirits  and'water  being  I.750  parts  in  lO.Ooo, 
the  augmentation  by  each  successive  change  of  a  mea- 
sure of  spirit  for  a  measure  of  water  would  be  the  loodthr 
part  of  this,  or  17.5.  But,  by  taking  the  successiva 
'  differences  of  density  as  they  occur  in  the  table,  we  Ee« 
that  they  are  vastly  grekter  in  the  first  additions  of  w»- 
ter,  being  then  about  10  ;  after  which  they  gradually 
diminish  to  tb«  medium  quantity  17^.  vhen  ^ratei  and 
spirit!  arc  mixed  in  nearly  equal  bulks.  The  differences 
of  specific  gravity  still  diminunh,  and  are  reduced  to  9, 
when  about  75  parts  of  water  are  mined  with  25  of  spi- 
rit. I'be  differences  now  increase  again }  and  the  last, 
when  99  parts  of  water  are  mixed  with  one  part  of  spi- 
rit, the  difference  from  the  specific  gravity  of  pure  wa- 
ter is  above  14. 

The  mechanical  efiect,  therefore,  of  the  addition  of 
a  measure  of  water  to  a  great  quantity  of  spirit  is  great- 
er than  the  similar  effect  of  the  addition  of  a  measure  of 
spirits  to  a  great  quantity  of  water.  What  we  rail  me- 
chanical effect  is  the  local  motion,  the  change  of  distanca 
of  the  particles,  that  the  eoipuscular  forces  may  again 
be  in  equilibrio.  Observe,  too,  that  this  change  is 
greater  than  in  the  proportion  of  the  distance  of  th* 
paitides  j 
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particles  ;  for  Ihe  density  of  water  is  to  that  of  spii^ts 
nearly  as  6  to  5,  «ihI  the  ciya'n^s  bf  gpeicific  grayity  are 
nearly  as  6  to  3. 

We  also  see  ttrat ttre cfanging  catwi?,  whidhpredueeo 
the  absolute  cbnd^sation  of  eadi  ingredient,  cemesto 
operate  when  75  ^rts  ^f  water  have  been  mixed  with 
25  of  alcohol :  for  the  varfatiMi  of  s^cific  gravity,  from 
diminishing  comes  now  to  increase  i  and  thereme,  in 
this  particular  ktate  of  compositi^m,  4»  equable.  Things 
are  now  in  the  sathe  vtate  as  if  we  were  mixing  two 
fluids  which  did  not  acton  each  other,  butwere  uiutiiailly 
disseminated,  and  whose  specific  gravities  are  nearly  as 
9  to  ic  ;  for  the  vaViation  9  c^  Specific  gravity' may  be 
considered  as  the  I  doth  part  6f  the  iHrhole  difter^nfce,  in 
the  same  manner  as  17.7  would  have  been  had  water 
and  alcohol  sustained  no  contiaction. 

The  imagination  is  greatly  'Assisted  in  the  tdntempla- 
tion  of  geometrical  quantity  by  eichibiting  it  in  its  own 
form.  Specific  gravity,  being  an  expression  of  density 
(a  notion  pureAy  geometrical),  admits  of  this  illustra- 
tion. 

Therefore  let  AB  (fig.^2.)  ^represent  the  bulk  of  any 
mixture  of  water  knd  klcohol.     The  specific  gravity  of 
water  may  be  represented  by  a  line  of  such  a  length, 
that  AB  shall  be  the  diflfereilce   between  the  gravities 
of  alcohol  and  \vater.   Suppose  it  extended  upwards,  to- 
wards a,  till  B  a  is  to  A  0  as  10,000  to  8250.     It  will 
-«uit  our  purpose  better  to  repKSi^nt  it  by  a  parallelognnn 
a  BF  e,  of  any  breadth  BF.    In  this  case  the  difference 
of  the  specific  gravities  of  alcohol  and  water  will  be  ex- 
pressed by  the  para11eik>gram  A.BFE.    If  there  were  no 
change  produced  in  the  density  of  One  or  both  ingredi- 
ents, the  specific  gravity  of  the  cdnpound  would  increase 
as  this  parallelc^am  do^,  and  AGH£   would  be  the 
'augmentation  corresponding  to  the  mixture  of  the  quan- 
tity AG  of  alcohol,  with  the  quantity  GB  of  water,  and 
ao  of  other  mixtiires.  ^ut,  to  ekpress  the  augmentation 
of  density  as  it  really,  obtains,  we  Inust  ^.  it  by  some 
GUrvilineal  area  DABCHD,  which  varies  at  the  rate 
determined  by  Sir  Charles  BhigdenS  experiinenls.  This 
area  must  be  precisely  equal  to  the  rectangle  ABF£. 
It  must  therefore  fall  withoat  it^in«ome  places,  and  be 
deficiebt  in  others.     -Let  DMHKC  be  the  curve  which 
edrresponds  With  these  experiments.   It  is  evident  to  the 
niathematieal  reader,  that  the  ordinatesLM,  GH,  IK, 
H&c.  of  this  enrve  are  in  the  ultimate  ratio  of  the  differ- 
^ces  of  the  observed  specific  gravities.  If  A  m^-  m  /S,  &c. 
~iire  each  *=  5,  the  little  spaces  A  iv^  D,  #  /8  &  ),  &c. 
Vill  be  4>recisely  equal  to  the  differences  of  the  specific 
gravities  d. 8 2 50}  0.8387^  0.8516)  &c.  corresponding 
.^to  the  different  ntixtures  of  water  and  alcohol.     The 
•teurVe  cuts  the  side  of  the  parallelogram  in  K,  where  the 
tk^ditiate  GK  tfXpresses  the  mean  variation  of  density 
'0.0017.5.     IK  is  the  smallest  variation*     The  ctonden- 
iatioh  may  be  expressed  by  drawing  a  curve  dm  Gfk 
liarallel  to  DMGKF,  making  D  r/r=A£.  The  conden- 
aation  is  now  represented  by  the  spaces  comprehended 
'laetw^eii  this  last  curve  and  the  abscissa  A  GB,  reckoning 
'  thos6  negative  which  lie  bn  the  other  side  of  il.     This 
ahbWsj  i^ot  only  that  the  condensation  \%  greatest  in  the 
ihixlnre  AG  X  GB^  bdt  alao  that  in  mixing  such  a  com- 
pound with  another  AlxIB,  therls  is  a  rarefaction. 
Atibthek*  curve  ANOPB  may  be  drawn,  of  which  the 
ordinates  LN,  CP^  10,  &c.  lu^e  proportional  to  the 
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areas  ALm^,.  AT^^iD,  AXkX}md{z=zAGmd—Glk\ 
'&v:.     This  curve  shows  the  wbote  eonileiuation. 

This  manner  of  representing  tbe  specific  gravities  of  1 
mix^ores  will  suggest  many  curious  iiifeTeDces  to  such  as ,  ^^ 
will  consider  them  in  the  manner  of  Boscovich,  with  a 
view  to  'ascertain  the  nature  of  the  forces  of  cofaesimi 
and  cliemrcal  affinities:  And  this  oianner  of  viewing 
tbe  subject  becohies  every  day  more  »|»romising,  in  con- 
seqnence  of  our  in>provenients  in  chemical  knowledge ; 
for  w«  now  see,  that  uiecbanism,  -^r  motive  forces,  are 
tbe^cavses  of  cberotcal  action.  We  see  in  almost  every 
case,  that  chemical  affinities  are  comparable  with  nw- 
ehanical  pressures^  beoause  the  conversion  of  a  liqaid 
into  a  vapour  or  gas  is  prevented  by  atmospheric  pres- 
sure, and  produced  by  the  great  chemical  agent  heaL 
The  action  of  beat,  therefore,  or  of  the  cause  of  beat, 
is  a^necbanical  action,  and  the  forces  are  common  me- 
chanical forces,  with  which  we  afre  familiarly  ac- 
qnainted. 

**  It  may  be  also  remarked  in  the  <:oIamn  of  cuntrao- 
tions,  that  in  the  beginning  the  contractions  augment 
nearly  in  the  proportion  of  the  quantity  of  spirits  (bot 
more  slowly)  \  wliereas,  in  tbe  end,  the  contractions  are 
nearly  in  the  duplicate  proportion  of  the  quantity  of 
water.  This  circumstance  deserves  the  consideration  of 
the  philofiopher.  We  have  represented  it  to  the  eye  by 
the  curve  mg  h  dJ*^ 

Attempts  are  made  to  elude  some  part  of  the  duties, 
by  adding  some  ingredient  to  the  spirits.  But  it  would 
be  doing  no  service  to  the  trader  to  put  fraud  more  in 
•his  power.  There  are  some  salts  which  make  a  very 
great  augmentation  of  density,  but  they  render  the'  li- 
quor unpalatable.  Sugar  is  frequently  used  with  this 
view  \  >6  grains  of  refined  sugar  dissolved  in  1000 
grains  of  proof  spirits  gave  it  no  suspicious  taste,  and 
increased  its  specific  gravity  from  0.920  to  0.925,  which 
is  a  very  great  change,  equivalent  to  the  addition  of  9 
grains  of  water  to  a  mixture  of  100  grains  of  alcohol 
and  80  of  water.  For^an  account  of  the  process  of  ma- 
nufacturing spirits,  see  Distillation,  SuppLEMEKT.  4 

SPIRLING,  a  species  offish.  See  Salmo,  Icbtht- 
OLOGY,  p.  99. 

S PITHEAD,  a  road  between  Portsmouth  and  the 
isle  of  Wight,  where  the  royal  navy  of  Great  Britam 
frequently  rendezvous. 

SPITTLE,  in  Physiology.     See  Sahva. 

SPITZBERGEN.     See  Greekland,  N**  10. 

SPLACHNUM,  a  genus  of  plants  belonging  to  the 
class  of  cryptogamia,  and  order  of  musci.  See  Botavi 
Index. 

SPLEEN.     See  Akatomt  Index. 

SpLSEN'fTort.     See  Asplenium,  Box  ant  Index. 

SPLENETIC,  a  person  afflicted  with  an  obstruction 
of  the  spleen. 

SPLENT,  or  Splint,  among  farriers,  a  callous  in- 
sensible excrescence,  breeding  on  the  shank-bone  of 
horses,     See  Farrieat. 

SPLICING,  in  the  sea-language,  is  the  untwisting 
the  ends  of  two  cables  or  ropes,  and  working  the  several 
strands  into  one  another  by  a  fidd,  so  that  they  becoot 
as  strong  as  if  they  were  but  one  rope. 

SPOILS,  whatever  is  taken  from  the  enemy  in  time 
of  war.  Among  the  ancient  Greeks,  the  spoils  were 
divided  anuuig  the  wiiole  army  \  ouly  the  genual^s  share 

was 


S    P   o 


[  609  ] 


S    P    o 


:Wa$  largest  j  bot  among  the  Bomans,  the  spoils  belong- 
ed to  the  republic. 

SPOLETTO,  a  duchy  of  lUly,  bounded  on  the  north 
by.  the  macquisate  of  Ancona  aod  duchv  of  Urbino,  on 
the  east  by  Farther  Abruzzo,  on  the  south  by  Sabina 
and  the  patrimony  of  St  Peter,  and  on  the  west  by  Or- 
vieto  and  Perugino.  It  is  about  J5  miles  in  length  and 
40  «n  breadth.  It  was  anciently  a  part  of  Umbria,  and 
now  belongs  to  the  pope.— The  name  of  the  capital  city 
is  also  Spcietto.  It  was  formerly  a  large  place,  but  in 
X  703  was  ruined  by  an  earthquake  j  from  whence  it  has 
never  recovered  itself. 

SPOLIATION,  in  ecclesiastical  law,  is  an  injury 
done  by  one  clerk,  or  incumbent  to  another,  in  taking 
the  fruits  of  his  benefice  without  any  right  thereanto, 
hot  under  a  pretended  title.  It  as  remedied  by  a  decree 
to  account  for  the  profits  so  taken.  This  injnry,  when 
tht  JUS  patronatuSf  or  right  of  advowson,  doth  not  come 
in  debate,  is  cognizable  in  .the  spiritual  court :  as  if  a 
patron  first  presents  A  to  a  benefice,  who  is  instituted 
and  inducted  thereto^  and  then,  upon  pretence  of  a  va- 
cancy, the  same  patron  presents  fi  to  the  same  living, 
and  he  also  obtains  institution  and  induction.  Now  if  A 
disputes  the  fact  of  the  vacancy,  then  that  clerk  who  is 
kept  out  of  the  profits  of  the  living,  whichever  it  be, 
may  sue  tht;  other  in  the  spiritual  court  for  the  spoliation, 
or  taking  the  profits  of  his  benefice.  And  it  shall  there 
be  tried,  whether  the  living  were  or  were  not>  vacant) 
upon  which  the  validity  of  the  second  clerk's  pretensions 
must  depend.  But  if  the  right  of  patronage  comes  at  all 
into  dispute,  as  if  one  patron  presented  A,  and  another 
patron  presented  B,  tliere  the  ecclesiastical  court  hath  no 
cognizance,  provided  the  tithes  sued  for  amount  to  a 
fourth  part  of  Uie  value  of  the  living,  but  may  be  pro- 
hibited at  the  instance  of  the  patron  by  the  king's  writ 
of  indicaviu  So  also  if  a  clerk,  without  any  colour  of 
title,  ejects  another  from  his  parsonage,  this  injury  must 
lie  redressed  in  the  temporal  courts :  for  it  depends.upon 
no  question  determinable  by  the  spiritual  law  (as  plura- 
lity of  benefices  or  no  plurality,  vacancy  or  no  vacancy), 
but  is  merely  a  civil  injury* 

SPONDEE,  in  ancient  poetry,  a  foot  consisting  of 
two  lonir  syllables,  as  omnes. 

SPONl)IAS,  Brasilian  or  Jamaica  Pi^um ,  a  ge- 
nus of  plants  belonging  to  the  class  of  decandria.  See 
Botany  Index, 

SPONGIA,  Spokge  \  a  genus  of  animals  bUonging 
to  the  class  of  vermes,  and  oi'der  of  z.oophyta.  It  is  fix- 
ed, flexible,  and  very  torpid,  growing  in  a  variety  of 
forms,  composed  either  of  reticulated  fibres,  or  masses  of 
small  spines  interwoven  together,  and  clothed  with  a 
living  gelatinous  flesh,  full  of  small  mouths  or  holes  ou 
its  surface,  by  which  it  sucks  in  and  throws  out  the  wa- 
ter. Fifty  species  have  ali-cady  been  discovered,  of 
which  10  belong  to  the  British  coasts.  SeeH£LMiN- 
THOLOGY  Index, 

So  early  as  the  days  of  Aristotle  sponges  were  suppo- 
sed to  possess  animal  life^  the  persons  employed  in  col- 
lecting them  having  observed  them  shrink  when  torn 
from  the  rocks,  thus  exhibiting  symptoms  of  sensation. 
The  same  opinion  prevailed  in  the  time  of  Pliny:  But 
no  attention  was  paid  to  this  subject  till  Count  Marsigli 
examined  them,  and  declared  them  vegetables.  Dr  Pey- 
sonell,  in  a  paper  which  he  sent  to  the  Royal  Society  in 
the  year  1752,  and  in  a  second  in  1757,  affirmed  they 
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were  not  vegetables,  but  the  production  of  animals;  and  $poiigia 
has  accordingly  described  the. animals,  and  the  process  || 
which  they  performed  in  making  the  sponges.  Mr  El-  Spotowood. 
lis,  in  the  year  1762,  was  at  great  pains  to  discover 
these  animals.  For  this  purpose  he  dissected  the  spongia 
urens,  and  was  surprised  to  find  a  great  number  of  small 
worms  of  the  genus  of  nereYs  or  sea  scolopendra,  which 
had  pierced  their  way  through  the  soft  substance  of  the 
sponge  in  quest  of  a  safe  retreat.  That  this  was  really 
the  case,  be  was  fully  assured  of,  by  inspecting  a  num* 
ber  of  specimens  of  the  same  sort  of  sponge,  just  fresh 
from  the  sea.  He  put  them  into  a  glass  filled  with  sea- 
water  \  and  then,  instead  of  seeing  any  of  the  little  ani- 
mals which  Dr  Peysonell  described,  he  observed  the  pi^ 
pillae  or  small  holes  with  which  the  papillae  are  surround- 
ed contract  and  dilate  themselves.  He  examined  another 
variety  of  the  same  species  of  sponge,  and  plainly  per- 
ceived the  small  tubes  inspire  and  expire  the  water.  He 
therefore  concluded  that  the  sponge  is  an  animal,  and 
that  the  ends  or  openings  of  the  branched  tubes  are  the 
mouths  by  which  it  receives  its  nourishment,  and  dis- 
cbarges its  excrements. 

SrONSORS,  among  Christians,  are  those  persons 
who,  in  the  office  of  baptism,  answer  or  are  sureties  for 
the  persons  baptized. 

SPONTANEOUS,  a  term  applied  to  such  motions 
of  the  body  and  operations  of  the  mind  as  we  perform  of 
ourselves  without  any  constraint. 

SPOON-BILL.  See  Platalza,  Ornithology 
Index 

SPOONING,  in  the  sea-language,  is  said  of  a  ship, 
which  being  under  sail  in  a  storm  at  sea,  is  unable  to 
bear  it,  and  consequently  forced  to  go  right  before  the 
wind. 

SPORADES,  among  ancient  astronomers,  a  name 
given  to  such  stars  as  were  not  included  in  any  constel- 
lation. 

SPORADIC  DISEASES,  among  physicians,  are  such 
as  seize  particular  persons  at  any  time  or  season,  and  in 
any  place.  \  in  which  sense  they  are  distinguished  from 
epidemical  and  eodemical  diseases. 

SPOTS,  in  Astronomy^  certain  places  of  the  sun^s  or 
moon\s  disk,  observed  to  be  either  more  bright  or  dark 
than  the  rest  j  and  accordingly  called yacf/Zc?  et  macukB, 
See  Astronomy  Index. 

SPOTS  WOOD,  John,  archbishop  of  St  Andrew'3 
in  Scotland,  was  descended  from  the  lairds  of  Spntswood 
in  the  Merse,  and  was  born  in  the  year  x  $6^,  He  was 
educated  in  the  university  of  Glasgow,  and  succeeded  his 
father  in  the  parsonage  of  Calder  when  but  18  years  of 
age.  In  1601  he  attended  Lodowick  duke  of  Lennox 
as  bis  chaplain,  in  an  embassy  to  the  court  of  France  for 
confirming  the  ancient  amity  between  the  two  nations, 
and  returned  in  the  ambassador's  retinue  through  £ng- 
lasid.  When  he  entered  into  the  archbishopric  of  Glas- 
gow, he  found  there  was  not  Jool.  sterling  of  yearly  re- 
venue left )  yet  such  was  his  care  for  his  successors,  that 
he  greatly  improved  it,  aod  much  to  the  satisfaction  of 
his  diocese.  After  having  BUed  this  see  li  years,  he 
wai  raised  to  tliat  of  St  Andi*ew's  in  1 61 5,  and  made 
primate  and  metropolitan  of  all  Scotland.  He  presided 
in  several  assenxblies  for  restoring  the  ancient  discipline, 
and  bringing  the  church  of  Scotland  to  some  degree  of 
uniformity  with  that  of  England.  He  continued  in  high 
esteem  with  King  Jame^  I.  nor  was  he  less  valued  by 
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$pouw0od  King  Cfiarlrs  I.  who  iras  crowoeil  by  bim  hi  1 633,  in 
8  the  abhey-chnrch  of  Holyroodhouse.     In  16359  upon 

the  death  of  the  earl  of  Kinnoul  clianccllor  of  Scotland, 
our  primate  was  advanced  to  that  post;  but  had  scarcely 
Iteld  it  four  years,  when  the  confusions  beginning  in 
Scotland,  he  was  obliged  to  retire  into  England  j  and 
being  broken  with  age,  grief,  ittid  sickness,  died  at  Lon- 
don in  1639,  and  was  interred  in  West mintter -abbey. 
He  wrote  A  History  of  the  Church  of  Scotland  from  the 
^ear  20^  to  the  reign  of  King  James  VI.  in  folio. 

SPOUT,  or  Waier-SpouT.     See  JFATSH-Spout. 

SpouT'FisA,     Sec  SoLEN,  CoxcHOLOGY  Index, 

SPRAT,  Dr  Thomas,  bishop  of  Rochester,  was  born 
ill  1636.  He  had  his  education  at  Oxford,  and  after 
the  Restoration  entered  into  holy  orders.  He  became 
fellow  of  the  Royal  Socif  ty,  chaplain  to  George  duke 
of  Buckingham,  and  chaphiin  in  ordinary  to  King 
Charles  II.  In  1667  he  published  the  History  of  .the 
Royal  Society,  and  a  Life  of  Mr  Cowley;  who,  by  his 
last  will,  left  to  his  care  his  printed  works  and  MSS. 
which  were  accordingly  published  by  him.  In  1668  he 
was  installed  prebendary  of  Westminster;  in  1680,  was 
pppolnted  canon  of  Windsor;  in  1683,  dean  of  West- 
minster ;  and  in  1684,  consecrated  to  the  bishopric  of 
liochester.  He  was  clerk  of  the  clo^^et  toKing  James  1 1. ; 
in  1685,  was  made  dean  of  the  chapel  royal  ;  and  the 
year  following,  wa?^  appointed  one  of  the  commissioners 
fir  ecclesiastical  afiairs.  In  1 692  his  lordship,  with  se- 
veral other  persons,  was  charged  with  treason  by  two 
men,  who  drew  up  an  association,  in  which  they  whose 
names  were  subscribed  declared  their  resolution  to  restore 
King  James  *,  to  seize  the  princess  of  Orange,  dead  or 
alive;  and  to  be  ready  with  30,000  men  to  meet  King 
James  when  he  should  (and.  To  this  they  put  the 
names  of  Sancroft,  Sprat,  Marlborough,  Salisbury,  and 
ethers.  The  bishop  was  arrestrd,  and  kept  at  a  messen- 
ger's, under  a  strict  guard,  for  eleven  days.  His  house 
was  searched,  and  his  papers  seized,  among  which  no- 
thing was  found  of  treasonable  appearance,  except  one 
memorandum,  in  the  following  words :  Thorough-paced 
doctrine.  Being  asked  at  his  examination  the  meaning 
of  the  words,  he  said  that,  abont  20  years  before,  curi- 
osity had  led  him  to  hear  Daniel  Burgess  preach  ;  and 
that  being  struck  with  bis  account  of  a  certain  kind  of 
doctrine,  which  he  said  entered  at  one  ear^  and  pacing 
through  the  head  went  out  at  the  other,  he  had  inserted 
the  memorandum  in  his  table-book,  that  he  might  not 
lose  the  substance  of  so  strange  a  sermon.  His  innocence 
being  proved,  he  was  set  at  liberty,  when  be  published 
an  account  of  his  examination  and  deliverance ;  which 
made  such  an  impression  upon  him,  that  he  commemo- 
rated it  through  life  by  an  yearly  day  of  thanksgiving. 
He  lived  to  the  79th  year  of  his  age,  and  died  May  20. 
1713.  His  works,  besides  a  few  poems  of  little  Talne, 
are,  **  The  History  of  the  Royal  Society,"  **  The  Life 
©f  Cowlcv ;"  The  Answer  to  Sorbiere ;"  "  The  Hi- 
story of  the  Ryehouse  Plot  -,''  "  The  Relation  of  his 
own  Examination  ;"  and  a  volume  of  "  Sermons."  Dr 
Johnson  says,  "  I  have  heard  it  observed  with  great  just- 
ness, that  every  book  is  of  a  different  kind,  and  that 
•each  has  its  distinct  and  characteristical  excellence." 

Sprat.     See  Clupea,  Ichthyology  Index. 

SPRAY,  the  sprinkling  of  the  sea,  which  is  driven 
from  the  top  of  a  wave  in  stormy  weather.  It  differs 
from  spoon-drift)  as  being  only  blown  occasionally  from 
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the  broken  surfkce  of  a  high  wave  ;  whereas  tbe  latter 
continues  to  fly  horizontally  alon|r  the  sea,  without 
intermission,  during  the  excess  of  a  tempest  or  bani- 
cane. 

SPRING,  in  Natural  Historyy  a  fountaia  or  soorce 
of  water  rising  out  of  the  ground. 

Many  have  been  the  conjectures  of  pbilosopbers  con- 
cerning the  origin  of  fountains,  and  great  paios  have 
been  taken  both  by  tbe  members  of  the  Rojal  Society 
and  those  of  the  Academy  of  Sciences  at  Paris,  10  or- 
der to  ascertain  the  true  cause  of  it.  It  vrtts  Aristotle's 
opinion,  and  held  by  most  of  tbe  ancient  philosophers 
after  him,  that  the  air  contained  in  the  caverns  of  the 
earth,  being  condensed  by  cold  near  i^  surface,  was 
thereby  changed  into  water  ^  and  that  it  made  its  way 
through,  where  it  could  find  a  passage.  But  we  have 
no  experience  of  any  such  transmutation  of  air  into  wa- 
ter. 

Those  who  imagine  that  fountains  owe   tbeir  origin 
to  waters  brought  from  the  sea  by  subterraneous  ducts^ 
give  a  tolerable  account  how  they  lose  their  saltness 
by  percolation  as  they  pass  throngh  the  earth  :  bnt  tbey 
find   great  difficulty  in  explaining  by  wbat  power  the 
water  rises  above  the  level  of  tbe  sea  to   near  the  tops 
of  mountains,  where  springs  generally  abound  ;  it  be- 
ing contrary  to  the  laws  of  hydrostatics,  that  a  fluid 
should  rise  in  a  tube  above  the  level  of  ita  source.    How- 
ever, they  have  found  two  ways  whereby  they  endea- 
vour to  extricate  themselves  from  this  dimcaltj.     The 
one  is  that  of  Des  Cartes,  who  imagines,  that  afVer 
the  water  is  become  fresh  by  percolation,  it  is  raised 
out  of  the  caverns  of  the  earth  in  vapoar  towards  its 
surface  *,  where  meeting  with  rocks  near  the  tops  of 
mountains  in  the  form  of  arches  or  vaults,  it  sticks  to 
them,  and  runs  down  their  sides,  (like  water  in  an 
alembic),  till  it  meets  with  proper  receptacles,   from 
which  it  supplies,  the  fountains.     Now  this  is  a  mere 
hypothesis,  without  foundation  or  probabilitj  :  for,  in 
the  first  place,  we  know  of  no  internal  heat  of  the  earth 
to  cause  such  evaporation  ;  or  if  that  were  allowed,  yet 
it  is  quite  incredible  that  there  should  be  any  caverns  so 
smooth  and  void  of  protuberances  as  to  answer  the  ends 
of  an  alembic,  in  collecting  and  condensing  the  vapours 
together  in  every  place  where  fountains  arise.     There 
are  others  (as  Varenius,  &c.)  who  suppose  that  the  wa- 
ter may  rise  through  the  pores  of  the  earth,  as  through 
capillary  tubes,  by  attraction.     But  hereby  tbej  show, 
that  tbey  are  quite  unacquainted  with  what  relates  to 
the  motion  of  a  fluid  throngh  such  tubes :  for  when  a 
capillary  tube  opens  into  a  cavity  at  its  upper  end,  or 
grows  larger  and  larger,  so  as  to  cease  to  be  capillaiy 
at  that  end,  the  water  will  not  ascend  through  that  tube 
into  the  cavity,  or  beyond  where  the  tube  is  capillary, 
because  that  part  of  the  periphery  of  the  cavity,  whidi 
is  partly  above  the  surface  of  the  water,  and  partly  be- 
low it,  is  not  of  the  capillary  kind.     Nay,  if  the  ca- 
vity is  continually  supplied  with  water,  it  will  be  at- 
tracted into  tbe  capillary  tube,   and  mn  down  it  as 
through  a  funnel,  if  the  lower  end  is  im merged  in  tbe 
same  fluid,  as  in  this  case  it  is  supposed  to  be. 

It  has  been  a  generally  received  opinion,  and  mnch 
espoused  by  Mariotte  (a  diligent  observer  of  nature), 
that  tbe  rise  of  springs  is  owing  to  the  rains  and  melted 
snow.  According  to  him,  the  rain  water  which  falls 
upon  the  hills  and  mountains,  penetrating  the  surface, 
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}k|{B^.  meets  with  clay  or  rocks  contigaons  to  each  other  \ 
along  which  it  roos,  without  beaog  able  to  penetrate 
them,  tilly  being  got  to  the  bottom  of  the  mountain,  or 
to  a  considerable  distance  from  the  top,  it  breaks  out  of 
the  groond,  and  forms  springs. 

In  order  to  examine  this  opinion,  Mr  Perrault,  De 
la  Hire,  and  D.  Sideleau,  endeavoured  to  make  an  es- 
timate of  the  quantity  of  rain  and  snow  that  falls  in  the 
space  of  a  year,  to  see  whether  it  would  bo  sufficient 
to  afford  a  quantity  of  water  equal  to  that  which  is  an- 
nually discharged  into  the  sea  by  the  rivers.  The  re- 
sult of  their  inquiries  was,  that  the  quantity  of  rain  and 
snow  which  fell  in  a  year  into  a  cylindrical  vessel  would 
fill  it  (if  secured  from  e%'aporating)  to  the  height  of 
about  nineteen  inches.  Which  quantity  D.  Sideleau 
showed,  was  not  sufficient  to  sopply  the  rivers )  for  that 
those  of  England,  Ireland,  and  Spain,  discharge  a 
greater  quantity  of  water  annually,  than  the  rain,  ac- 
cording to  that  experiment,  is  able  to  supply.  Besides 
which,  another  observation  was  made  by  them  at  the 
same  time,  viz.  that  the  quantity  of  water  raised  in  va- 
pour, one  year  with  another,  amounted  to  about  thirty- 
two  inches,  which  is  thirteen  more  than  falb  in  rain  :  a 
plain  indication  that  the  water  of  fountains  is  not  sup- 
plied by  rain  and  melted  snow. 

Thus  the  true  cause  of  the  origin  of  fountains  re- 
mained undiscovered,  till  Dr  Ilalley,  in  making  his  ce- 
lestial observations  upon  the  tops  of  the  mountains  at 
6t  Helena,  about  8oo  yards  above  the  level  of  the  sea, 
found,  that  the  quantity  of  vapour  which  fell  there  (even 
when  the  sky  was  clear)  was  so  great,  that  it  very  much 
impeded  his  observations,  by  covering  bis  glasses  with 
water  every  half  quarter  of  an  hour  >  and  upon  that  he 
attempted  to  determine  by  experiment  the  quantity  of 
vapour  exhaled  from  the  surface  of  the  sea,  as  far  as  it 
rises  from  heat,  in  order  to  try  whether  that  might  be 
a  sufficient  sopply  for  the  water  continually  discharged 
by  fountains.  The  process  of  his  experiment  was  as 
follows :  He  took  a  vessel  of  water  salted  to  the  same 
degree  with  that  of  sea  ivater,  in  which  he  placed  a 
thermometer ;  and  by  means  of  a  pan  of  coals  brought 
the  water  to  the  same  degree  of  heat,  which  is  observed 
to  be  that  of  the  air  in  our  hottest  summer  ^  this  done, 
he  fixed  the  vessel  of  water  with  the  thermometer  in  it 
to  one  end  of  a  pair  of  scales,  and  exactly  counterpoised 
it  with  weights  on  the  other :  then,  at  the  end  of  two 
boors,  he  found,  by  the  alteration  made  in  the  weight 
of  the  vessel,  that  about  a  sixtieth  part  of  an  inch  of 
the  depth  of  the  water  was  gone  off  in  vapour;  and 
therefore,  in  twelve  hours,  one  tenth  of  an  inch  would 
have  gone  off.  Now  tliis  accurate  observer  allows  the 
Mediterranean  sea  to  be  forty  degrees  long ;  and  four 
broad,  (the  broader  parts  compensating  for  the  narrow- 
er, so  that  its  whole  surface  is  1 60  square  degrees)  \ 
which,  according  to  the  experiment,  must  yield  at  least 
5,280,000,000  tons  of  water:  In  which  account  no  re- 
gard is  had  to  the  wind  and  the  agitation  of  the  surface 
of  the  sea,  both  which  undoubtedly  promote  the  evapo- 
ration. 

It  remained  now  to  compare  this  quantity  of  water 
with  that  which  is  daily  conveyed  into  the  same  sea  by 
the  rivers.  The  only  way  to  do  which  was  to  compare 
them  with  some  known  river  ^  and  accordingly  he  takes 
his  computation  from  the  river  Thames  ;  and^  to  avoid 


all  objections,  makes  allowances,  probably  greater  than 
what  were  absolutely  necessary. 

The  Mediterranean  receives  the  following  consider- 
able rivers,  viz.  the  Tberus,  the  Ilhone,  the  Tiber,  tb& 
Fo,  the  Danube,  the  Niester,  the  £orybthenes,  the  Ta- 
nais,  and  the  Nile.  Each  of  these  he  supposes  to  brin^ 
down  ten  times  as  much  water  as  the  Thames,  whereby 
he  allows  for  smaller  rivers  which  fall  into  the  bameseai. 
The  Thames,  then,  he  finds  by  measuration  to  discharge 
about  20,300,030  tons  of  water  a-day.  If  therefore 
the  aboTc-said  nine  rivers  yield  ten  tiroes  as  much  water 
as  the  Thames  doth,  it  will  follow,  that  all  of  ihem  to^ 
gether  yield  but  1827  millions  of  tons  in  a  day,  which 
is  but  little  more  than  one-third  of  what  is  proved  to  be 
raised  in  vapour  out  of  the  Mediterranean  in  the  san  c 
time.  We  have  therefore  fi*om  hence  a  source  abun- 
dantly sufficient  for  the  supply  of  fountains. 

Now  having  found  that  the  vapour  exhaled  from  the 
sea  is  a  sufficient  supply  for  the  fountains,  he  proceeds 
in  the  next  place  to  consider  the  manner  in  which  they 
are  raised  ^  and  how  they  are  condensed  into  water 
again,  and  conveyed  to  the  source  of  springs. 

In  order  to  this  he  considers,  that  if  an  atoih  of  watr^ 
was  expanded  into  a  shell  or  bubble,  so  as  to  be  te» 
times  as  big  in  diameter  as  when  it  was  water,  that  atom 
would  become  specifically  lighter  than  air )  and  there- 
fore would  rise  so  long  as  the  warmth  which  first  st* 
parated  it  from  the  surface  of  the  water  should  conti- 
nue to  distend  it  to  the  same  degree  \  and  consequently^ 
that  vapours  may  be  raised  from  the  surface  of  the  sea 
in  that  manner,  till  they  arrive  at  a  certain  height  \m 
the  atmosphere,  at  which  they  find  air  of  equal  specific 
gravity  with  themselves.  Here  they  will  float  till,  being 
condensed  by  cold,  they  become  specifically  heavier 
than  the  air,  and  fall  down  in  dew  j  or  being  driven  by 
the  winds  against  the  sides  of  mountains  (many  of  which 
far  surpass  the  usual  height  to  which  the  vapours  would 
of  themselves  ascend),  are  compelled  by  the  stream  of 
the  air  to  mount  up  with  it  to  the  tops  of  them  }  whcro 
being  condensed  into  water,  they  presently  precipitate, 
and  gleeting  down  by  the  crannies  of  the  stones,  part 
of  them  enters  into  the  caverns  of  the  hills  ^  which  be- 
ing once  filled,  all  the  overplus  of  water  that  comes  thi- 
ther runs  over  by  the  lowest  place,  and  breaking  out 
by  the  sides  of  the  hills  forms  single  springs.  Many  of 
these  running  down  by  the  valleys  between  the  ridgce 
of  the  hills,  and  coming  to  nnite,  form  little  rivulets  or 
brooks  J  many  of  these  again  meeting  in  one  common 
valley,  and  gaining  the  plain  ground,  being  grown  lesa 
rapid,  become  a  river  \  and  many  of  these  being  united 
in  one  common  channel,  make  such  streams  as  the  Rhin«| 
and  the  Danube  >  which  latter,  he  observes,  one  would 
hardly  think  to  be  a  collection  of  water  condensed  out 
of  vapour,  unless  we  consider  how  vast  a  tract  of 
ground  that  river  drains,  and  that  it  is  the  sum  of  all 
those  springs  which  break  out  on  the  south  side  of  the 
Carpathian  mountains,  and  on  the  north  side  of  the  im- 
mense ridee  of  the  Alps,  which  is  one  continued  chain 
of  mountains  from  Switzerland  to  the  Black  sea. 

Thus  one  part  of  the  vapours  which  are  blown  on 
the  land  is  returned  by  the  rivers  into  the  sea  from 
whence  it  came.  Another  part  falls  into  the  sea  before 
it  reaches  the  land  y  and  this  is  the  reason  why  the  ri- 
vers do  not  return  so  much  water  into  the  ]\l^diterra- 

4  H  2  neau 


SpriA^f. 


S    P    R       .  [    6i 

Spring:,  nean  as  is  raised  in  v»poar.  A  third  ]Mrt  falls  on  the 
low  lands,  where  it  affords  nonrishment  to  plants  \  jet 
it  does  not  rest  there,  but  is  again  exhaled  in  vapour  by 
the  action  of  the  san,  and  is  either  carried  by  the  wlnda 
to  the  sea  to  fall  in  rain  or  dew  there,  or  else  to  the 
mountains  to  become  the  sources  of  springs. 

However,  it  is  not  to  be  supposed  that  all  fbnntaiof 
are  owing  to  one  and  the  same  cause  ;  but  that  some 
proceed  from  rain  and  melted  snow,  which,  subsiding 
throagli  the  surface  of  the  earth,  makes  its  way  into  cer^ 
tain  cavities,  and  thence  issnes-out  in  the  form  of  springs; 
because  the  waters  of  several  are  found  to  increase  and 
diminish  in  proportion  to  the  rain  which  falls :  that 
others  again,  especially  such  as  are  salt,  and  spring  near 
the  sea-shore,  owe  their  origin  to  sea-water  percolated 
through  the  earth ;  and  some  to  both  these  causes : 
though  without  doubt  most'of  them,  and  especially  such 
as  spring  near  the  tops  of  high  mountains,  receive  their 
waters  from  vapours,  as  before  explained. 

This  reasoning  of  Dr  Halley*s  is  confirmed  by  more 
recent  observations  and  discoveries.  It  is  now  found, 
that  though  water  is  a  tolerable  conductor  of  the  electrie 
fluid,  dry  earth  is  an  electric  per  se^  contequently  the 
dry  land  must  always  be  in  an  electrified  state  compared 
with  the  ocean,  unless  in  snch  particular  cases  as  are 
mentioned  under  the  article  Earthquake,  N^  82.  It 
is  also  well  known,  that  such  bodies  as  are  in  an  electri- 
fied state,  whether  p/us  or  minusj  will  attract  vapour, 
or  other  light  substances  that  come  near  them.  Hence 
the  vapours  that  are  raised  from  the  ocean  most  necemm* 
rily  have  a  tendency  to  approach  the  land  in  great  qoan* 
tity,  even  without  the  assistance  of  the  wind,  though 
this  last  must  undoubtedly  coetribute  greatly  towards  the 
same  purpose,  as  Dr  Hal  ley  justly  obselres.  In  like 
manner,  the  higher  grounds  are  always  in  a  more  elec- 
trified state  than  the  lower  ones :  and  hence  the  vapours 
having  once  led  the  ocean  and  approached  the  shore, 
are  attracted  by  the  high  mountains  j  of  which  Mr  Pen- 
nant gives  an  instance  in  Snowdon.  Hence  we  may  see 
tlie  reason  why  springs  are  so  common  in  the  neighbour- 
hood of  mountains,  they  being  so  advantageously  formed 
in  every  respect  for  collecting  and  condensing  the  va- 
pours into  water. 

The  heat  of  springs  is  |^nera1Iy  the  same  with  the 
mean  temperature  of  the  atmosphere.  The  mean  tem- 
perature of  the  south  of  England  is  48^  \  in  Scotland, 
near  Edinburgh,  it  is  45^^  in  the  north  of  Ireland  it  is 
48%  and  on  the  south  coast  about  51^.  At  Upsal,  in 
Sweden,  it  is  43®,  and  in  Paris  53®.  According  to  ac- 
curate experiments  made  by  eminent  philosophers,  the 
heat  of  the  springs  in  these  different  countries  corre- 
sponds with  the  medium  temperature.  We  have  not 
heard  that  similar  experiments  have  been  made  in  other 
countries,  or  we  should  have  been  careful  to  collect 
them.  We  do  not,  however,  doubt  but  they  have  been 
made  in  most  countries  of  Europe;  yet  we  suspect  little 
attention  has  been  paid  to  this  subject  within  the  tropi- 
cal regions.     See  Climate,  Supflemekt. 

Though  this  coincidence  of  the  heat  of  springs  wtlh 
the  mean  temperature  of  the  climstte  where  they  flow, 
seems  to  be  a  general  fact,  yet  it  admits  of  many  ej^cep- 
tions.  In  many  parts  of  the  world  there  are  springs 
which  not  only  exceed  the  mean  temperature,  but  even 
the  strongest  meridian  heat  ever  known  in  the  torrid  re- 
gions.    The  following  table  will  give  a  distict  notion 
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of  the  degrees  of  heat  which  diflf^erent  aprings  Wve  beea  sMb 
found  to  possess,  according  to  the  experiments  of  pfailo-  ^^f^ 
sophers.  It  is  necessary  to  remark  that  experimenta 
made  upon  the  same  springs,  made  by  diflfereat  persiMii, 
vary  a  little  from  one  another,  which  mvf  he  ewing  to 
many  accidents  easily  accuonted  for.  Wbeiv  tfiis  is  the 
case,  we  shall  mention  both  the  lowest  sod  highest  de- 
gree of  heat  which  has  been  ascribed  to  the  SAme  springs 
according  to  Fahrenheit's  thentiometer. 
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In  cold  countries  where  eeogelation  takes  place,  the 
heat  of  the  earth  is  considerably  above  the  frf^ezing  point, 
and  continues  so  through  the  whole  year.    From  expeii* 
ments  that  have  been  made  in  mines  and  deep  pits,  it 
appears  that  this  heat  is  uniform  and  stationary  at  a  cer- 
tain depth.   But  as  the  heat  of  these  springs  far  exceeds 
the  common  heat  of  the  internal  parts  of  "the   earth,  it 
must  be  occasioned  by  causes  peculiar  to  certain  places^ 
hut  what  these  causes  are  it  is  no  easy  matter  to  deter- 
mine.   We  are  certain,  indeed,  that  hot  springs  receive 
their  heat  from-seme  subterranean  cause ;  bqt  it  is  a  mat- 
ter of  difficulty  to  investigate  how  this  beat  is  produced 
and  preserved.     Theories,  however,  have  been  formed 
on  this  subject.  The  subterranean  heat  has  been  ascribed 
to  the  electrical  fluid,  and  to  a  great  body  of  fire  in  the 
centre  of  the  earth :  But  we  suspect  that  the  nature  of 
the  electrical  fluid  and  its  effects  are  not  sul&ciently  un- 
derstood. As  to  the  supposition  that  the  heat  of  springs 
is  ot'.iog  to  a  central  fire,  it  is  too  hypothetical  to  re- 
quire any  refutation.     From  what  then  dees  this  heat 
originate,  and  whence  is  the  fuel. which  has  produced  it 
for  so  many  ages  ?  To  enable  us  to  answer  these  ques- 
tions with  precision,  more  information  is  necessary  thas 
we  have  hitherto  obtained  respecting  the  structure  of  the 
internal  parts  of  the  earth.     It  is  peculiarly  requisite 
that  we  should  be  made  acquainted  with  the  fossils  which 
are  most  common  in  those  places  where  hot  springs  a- 
bound.     We   should   then  perhaps  discover    that  hot 
springs  always  pass  through  bodies  of  a  combustible  na- 
ture.  It  is  well  known  to  chemists,  that  when  water  is 
mixed  with  the  vitriolic  acid,  a  degree  of  heat  is  produ- 
ced superior  to  that  of  boiling  water.   It  is  also  an  esta- 
blished fact,  that  when  water  meets  with  pyrites,  that  is, 
a  mixture  of  sulphur  and  iron,  a  violent  inflammation 
takes  place.     If,  therefore,  we  could  prove  that  these 
materials  exist  in  the  strata  from  which  hot  springs  are 
derived,  we  should  be  enabled  to  give  a  satisfactory  ac- 
count of  this  curious  phenomenon.     As  some  apology 
for  this  supposition,  we  may  add,  that  most  of  the  hot 
springs  mentioned  above  have  been  found  by  analysis  to 
be  impregnated  with  sulphur,  and  some  of  them  with 

iron. 
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iroQ.  It  musty  however,  be  acknowledged,  that  the 
hot  spriugs  of  Iceland,  which  are  2ia^,  the  heat  of  boil* 
ing  water,  according  to  an  accurate  analysift  of  their 
contents  by  the  ingenious  Dr  Black,  were  neilher  found 
.  to  contain  iron  nor  'sulphur.  It  will  therefore,  perhaps, 
be  necessary  that  we  should  wait  with  patience,  and  con- 
tinne  to  collect  facts,  till  the  sciences  of  chemistry  and 
mineralogy  shall  be  so  far  advanced  as  to  enable  us  to 
form  a  permanent  theory  on  Uiis  subject. 

Springs  are  of  difierent  kinds.  Some  are  perennial, 
or  continue  to  flow  during  the  whole  year  ^  others  flow 
ooiy  daring  the  rainy  season  ;  some  ebb  and  flow.  At 
Torbay  there  is  one  of  this  kind,  which  ebbs  and  flows 
five  or  six  inches  every  hour.  There  is  another  near  Co- 
riso  in  Italy,  which  ebbed  and  flowed  three  times  a-day 
in  the  time  of  Pliny,  and  continues  to  do  so  still.  A 
spring  near  Heniy  sometimes  flows  for  two  years  toge- 
ther, and  then  dries  up  for  an  equal  period.  For  the 
ingredients  found  in  springs,  see  MiSERAL^Waiers, 

Sfrinc,  in  Mechamcs^  denotes  a  thin  piece  of  tem- 
pered steel,  or  other  elastic  substance,  which  being 
woiind  up  serves  to  put  machines  in  motion  by  its  elasti- 
city, or  endeavours  to  unbend  itself:  such  is  the  spring 
of  a  watch,  clock,  or  the  like. 

SpRiKO,  Ver^  in  cosmography,  denotes  one  of  the 
seasons  of  the  year  \  commencing,  in  the  northern  parts 
•f  the  world,  on  the  day  the  son  enters  the  first  degree 
of  Aries,  which  is  about  the  roth  day  of  March,  and 
ending  when  the  sun^s  leaves  Gemini ;  or,  more  strictly 
and  generally^  the  spring  begins  on  the  day  when  the 
distance  of  the  sun's  meridian  altitude  from  the  zenith, 
being  on  the  increase,  is  at  a  medium  between  the  great- 
est and  least.  The  ending  of  the  spring  coincides  with  the 
beginning  of  summer.     See  Summer. 

Eiater  SpRiyo,  in  Physics^  denotes  a  natural  faculty 
or  endeavour  of  certain  bodies,  to  return  to  their  first 
state,  after  having  been  violently  put  out  of  it  by  com- 
pressing or  bending  them.  This  faculty  is,  by  philo- 
sophers, usually  denominated  elastic force^  or  elasticity, 

SpBiNQ-Tide.     See  Astronomy  Index^  and  Tide. 

Burning  Springs.     See  Burnino  Springs. 

Springer,  or  SpRisa-Bok.  See  Capra,  Mamma- 
lia Index. 

SPRIT,  a  small  boom  or  pole  which  crosses  the  sail 
of  a  boat  diagonally,  from  the  mast  to  tJie  upper  hind- 
most corner  of  the  sail,  which  it  is  used  to  extend  and 
elevate  \  the  lower  end  of  the  sprit  rests  in  a  sort  of 
wreath  or  collar  called  the  smotter^  which  encircles  the 
mast  in  that  place. 

SPRITSAIL.     See  Sail  and  Ship. 

SpRiTSAiL-TopsaiL     See  Sail  and  Ship. 

SPHUCE-tree.     See  Pinus,  Botany  Index. 

SpRUCB'Beer^  a  cheap  and  wholesome  liquor,  which 
is  thus  made:  Take  of  water  i6  gallons,  and  boil  the 
half  of  it.'  Put  the  water  thus  boiled,  while  in  full  heat, 
to  the  reserved  cold  part,  which  should  be  previously 
put  into  a  barrel  or  other  vessel  *,  then  add  i6  pounds  of 
treacle  or  molasses,  with  a  few  table  spoonfuls  of  the 
esftence  of  spruce,  stirring  the  whole  well  together  ^  add 
half  a  pint  of  yeaiit,  aud  keep  it  in  a  temperate  situa- 
tion, with  the  bung  hole  open,  for  two  days,  till  the 
fermentation  be  abated.  Then  close  it  up  or  bottle  it 
off,  and  it  will  be  fit  for  being  drunk  in  a  few  days  af- 
terwards.     In  North  America,  and  perhaps  in  other  ' 
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countries,  where  the  black  and  white  spruce  firs  abound.  Spruce- 
instead  of  adding  the  essence  of  the  spruce  at  the  same 
time  with  the  molasses,  they  make  a  decoction  of 
the  leaves  and  small  branches  of  these  trees,  and  find 
the  liquor  equally  good.  It  is  a .  powerful  anti- 
scorbutic, and  may  prove  very  useful  in  long  sea  voy- 
ages. 

SPUNGE,  or  Sponge.    See  Spongia. 

SPUNGING,  in  Gunnery,  the  cleaning  of  the  inside 
of  a  gun  with  a  sponge,  in  order  to  prevent  any  sparks' 
of  fire  from  remaining  in  it,  which  would  endanger  the^ 
life  of  him  that  should  load  it  again. 

SPUN- YARN,  among  sailors,  is  a  kind  of  line  made 
from  rope  yarn,  and  used  for  seizing  or  fastening  things 
together. 

SPUNK.  Sec  Boletus,  Botany  Index. 

SPUR,  a  piece  of  metal  consisting  of  two  branches 
encompassing  a  horseman's  heel,  and  a  rowel  in  form  of 
a  star,  advancing  out  behind  to  prick  the  horse. 

SpvR-JFinged  IFater-Hen.  See  Parra,  Ornitho-^ 
LOGY  Index. 

SPURGE.    See  Euphorbia,  1 

SpuRGE'Laurel.  See  Daphne,  VBotav^  Index. 

SPURREY.  SeeSPERGULA,    J 

SPY,  a  person  hired  to  ivatch  the  actions,  motions^ 
&c.  of  another ;  particularly  what  passes  in  a  camp. 
When  a  spy  is  discovered,  he  is  hanged  immediately. 

SQUADRON,  in  military  affairs,  denotes  a  body  of 
horse  whose  number  of  men  is  not  fixed  \  but  it  is  usually 
from  100  to  200. 

Squadron  of  Sh'ps,  either  implies  a  detachment  of 
ships  employed  on  any  particular  expedition,  or  the  third 
part  of  a  naval  armament. 

SQUADS,  in  a  military  sense,  are  certain  divisions 
of  a  company  into  so  many  squads,  generally  into  three 
or  four.  The  use  of  forming  companies  into  as  many 
squads  of  inspection  as  it  has  Serjeants  and  corporals,  is 
proved  by  those  regiments  who  have  practised  that  me- 
thod }  as  by  it  the  irregularity  of  the  soldiers  is  consider- 
ably restrained,  their  dress  improved,  and  the  discipline 
of  the  regiment  in  general  most  remarkably  forwarded. 
Eveiy  officer  should  have  a  roll  of  his  company  by 
squads. 

SQUALL,  a  sudden  and  violent  blast  of  wind  usu- 
ally occasioned  by  the  interruption  and  reverberation  of 
the  wind  from  high  mountains.  These  are  very  frequent 
in  the  Mediterranean,  particularly  that  part  of  it  whicb 
is  known  by  the  name  of  the  Levant,  as  produced  by 
the  repulsion  and  new  direction  which  the  wind  meets 
with  in  its  passage  between  tlie  various  islands  of  the 
Archipelago. 

SQUALUS,  the  Shark  )  a  genus  of  fishes  arranged 
by  Linnaeus  under  the  class  of  amphibia,  and  the  order 
of  nantes,  but  by  Gmelin  referred  to  the  class  of  pisces, 
and  order  of  cbondropterygii.  See  ICHTHYOLOGY  Tndex^ 

SQUAMAR£A.  See  liATHRkA,  Botany  Jnd^Ar. 

SQUAMOUS,  in  Anatomy,  a  name  given  to  the 
spurious  or  false  sutures  of  the  skull,  because  composed 
of  squamae  or  scales  like  those  of  fishes. 

SQUARE,  in  Geometry,  a  quadrilateral  figure  both, 
equilateral  and  equiangular.     See  GEOMETRY. 

Square  Root.     See  Algebra  and  Arithmetic,. 


N**  33.  and  34. 
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oliow  SauARSf  in  the  military  art,  a  body  of  fool 

drawn.- 
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Squrr,     dranm   Up  ffUli  an  empty  <paca  : 

Scouring,  colours,  drums,  and  baggage,    faced   «ud  covered  bj 
'"     V     ■■  the  pites  every  way  to  keep  off  the  bor»e. 

SttUARC,  among  mechanics,  an  instruraent  CDnHistiDg 
of  liTO  rules  or  branches,  faitened  perpendicularly  at 
one  end  of  iheir  estremities,  eo  as  to  form  a  right  angle. 
It  h  of  great  use  in  ihe  description  and  mensuration  of 
right  sngles,  and  laying  dunn  perpendiculars. 

T,  SwABE,  or  Tie  Square,  an  instmment  used  in 
drawing,  so  called  from  its  leseniblance  to  the  capital 
letter  T. 

SaVA'Rs-Bigged,  an  epithet  applied  to  a  ship  whose 
yards  are  very  long.  It  it  alao  used  in  coo  trad  ittinc- 
(ion  to  all  vessels  whose  sails  are  extended  by  stays  or 
latcen-yards,  or  by  booms  and  galTs  ;  the  usual  situa- 
tion ot  uliich  is  nearly  in  the  plane  of  the  keel ;  and 

SaVAhE-Sail,  ia  a  sail  ei^tcnded  to  a  yard  which 
bangs  parMilel  to  the  horizon,  as  distinguighed  from  the 
Other  snils  which  are  extended  by  booms  and  stays  placed 
obliquity.  This  sail  is  only  used  in  fair  Windsor  to  scud 
'under  in  a  tempest.  In  the  former  case,  it  is  furniKbed 
-with  a  Urge  additional  part  called  the  bonnet,  which  is 
then  attached  to  its  bottom,  and  removed  when  it  is  ne- 
cessary to  snm.     See  Scudding. 

SQUARING  or  q,VAaiiATUiiE  of  the  Circle,  sig- 
nifies the  finding  a  square  exactly  equal  to  the  are*  of  a 
given  circltf.  Tbis  problem  however  hat  not  licen,  and 
probably  cannot  be,  strictly  resolved  by  the  comntnnly 
admitted  principles  oFgeometry ;  Riathemaliciuns  having 
hitherlo  been  unable  lo  do  more  than  to  tind  a  square 
that  shall  differ  from  the  aiea  of  any  proposed  circle  by 
as  small  a.  quantity  as  they  plcnse.  The  quadrature  of 
the  circle  19  a  problem  of  thv  same  degree  of  difficulty, 
and  indeed  may  be  regarded  as  identical  with  another 
geometrical  problem,  namely,  the  Rectiftcatiun  of  the 
lircle,  or  the  linding  a  Btraiglit  line  equal  to  its  ciicom- 
IVrcnce  ;  for  the  area  of  a  circle  is  equal  to  that  ef  a 
rectangle  contained  by  the  radius  and  a  Straight  Une 
tqual  io  half  the  rircunifercnce  (Geomltrv,  Sett.  VI. 
I'rop,  3.) :  therefore,  if  a  straight  line  exactly  equal  to 
the  circumference  could  be  found,  a  recdiintal  spsce 
precisely  equal  to  the  area  might  uKo  lie  found,  and  the 
contrary.  But  although  no  perfectly  accurate  resolu- 
tion of  the  problem  lias  been  obtained  under  cither  form, 
we  can  always  lind  approximate  values  of  the  area  anil 
circumference  }  and  therefore  it  is  now  customary  to 
apply  the  terms  quadrature  and  rectification  of  the  cir- 
cle aleo  to  these. 

The  problem  of  ibc  quadrature  of  the  rircle  appears 
.to  have  engaged  the  attention  of  geometers  at  a  very 
rarly  period -,  for  we  are  told  that  Auaxngnras,  who 
lived  about  j03  yeai-s  before  Christ,  atteuiptt-d  its  solu- 
tion while  ctmiiued  in  prison  on  account  of  his  philoso- 
phical opinions.  \Ve  are  ignorant  of  the  result  of  his 
researches  ;  but  although  we  cannot  suppose  iliey  were 
uttrnilird  with  any  success,  we'ma;  reasonably  conclude 
timt  we  are  indebted  to  them  fur  the  discovery  of  some 
of  llie  properties  of  ihe  figure,  which  are  now  known  as 
elementary  propositions  in  geumelry. 

Hippocvales  of  Chioj  »as  likewise  engaged  in  trying 
to  resolve  the  same  problem,  and  it  was  no  doubt  in  tht 
couTw  nfliis  inquiries  into  ihiK  i-ubject  that  be  di>coveT(d 
the  quadralupc  (if  the  curvilincal  bpace,  tvhi<.h  is  now 
liiown  by  the  name  «f  the  Lane  ul  Uippociatts.  I'be 
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the  middle,  for  the  nature  of  this  diieorpry  may  be  briefly  ezptained  as  1 
follows.  Let  ABCD  be  a  circle  (Plate  B.  fig.  1.),  <- 
H  its  centre,  AC  its  diameter,  AJDC  a  triangle  in- 
scribed in  the  semicircle,  having  ita  sidea  AD,  DC 
equal  to  one  another.  On  D  as  a  centre,  with  DA  or 
DC  as  a  radios,  let  the  qnadrautal  nrcli  A£C  be  de- 
scribed, then  shall  the  curvilineal  space  bonnde*}  by  the 
semicircle  ABC  and  the  qnadrantal  arch  A£C  (wliick 
is  the  Luae  of  Hippocrates)  be  equal  to  the  rectilineal 
triangle  ADC.  For  because  circles  are  to  one  anolber 
M  the  squares  of  the  radii  (Geomxtrt,  Sect.  VI.  Prop. 
4.)  -,  the  circle  having  DA  for  its  radius  will  be  to  the 
circle  having  HA  for  ita  radius  as  llie  square  of  DA  to 
the  square  of  HA,  that  is,  as  2  to  i  ■,  hence  the  former 
of  the<e  circles  will  be  double  the  latter,  aod  conae- 
qnently  one  fourth  of  the  former  will  be  equal  to  one 
halfof  the  latter;  that  Is,  the  quadrant  A£CD  will  be 
equal  to  the  semicircle  ABCj  from  these  eqnaU  take 
away  the  commoo  space  bounded  by  the  diameter  AC 
and  the  arch  AEC,  and  there  will  remain  the  triangle 
ADC  equal  to  tbe  lunular  space  A£CBA. 

Altliough  Hippocrates's  discovery  has  led  to  no  iot- 
portant  conclusion  either  relating  to  the  quadrature  of 
the  circle  or  tlut  of  any  other  curve,  yet  at  the  time  it 
was  made  it  might  be  regarded  as  of  sume  consequence, 
chiefly  because  it  shewed  the  possibility  of  exhrbitisga 
rectilineal  figure  equal  to  «  space  bnanded  by  curve 
lines,  a  thing  which  we  have  reason  to  suppose  was  tfaea 
done  for  the  first  time,  and  might  have  been  hirly 
doubled,  considering  the  insuperable  difficulty  that  was 
found  to  attend  the  quadrature  of  the  circle  or  its  recti- 
lien)  ion. 

Aristotle  speaks  of  two  persons,  vii..  Bryson  and  An- 
tiplioR,  who  about  liis  time,  or  a  little  earlier,  were  oc- 
cupied with  the  quadrature  oF  the  circle.  The  former 
appears,  according  lo  ihc  testimony  of  Alexander  Apro- 
diseus,  to  have  erred  most  egregiously ;  he  having  ctm- 
cludcd  that  the  circumference  was  exactly  ^j-  times  the 
diameter.  And  the  latter  seems  to  have  procreeded 
pretty  much  in  the  same  manner  as  Archimedes  after- 
wards did  in  squsring  the  parabola,  that  is,  by  first  in- 
scribing a  square  in  the  circle,  then  an  isoscclea  Iriaugle 
in  each  of  the  segments  of  the  curve,  having  for  its  base 
a  side  of  the  square  ;  and  next  again  a  series  of  triangles 
in  the  segmeots,  having  for  their  bases  the  sides  of  tbe 
former  Brrics,  and  so  on  :  this  mode  of  procedure,  how- 
ever, could  not  be  attended  with  any  succeaa,  as  it  is 
well  known  that  the  spaces  thus  formed  do  not,  as  in 
the  due  of  the  parabola  admit  of  being  absolutely 
summed. 

It  may  naturally  be  supposed  that  Archimedes  excited 
his  utmost  cnorts  to  resolve  tbis  problem  *,  and  probably 
it  was  only  after  lorg  meditation  on  the  subject  that  be 
lost  all  hopes  of  success,  and  contented  himieir  with  thai 
approximation  to  (he  ratio  oF  the  diameter  (o  the  cir- 
cumference which  is  contained  in  his  treatise  L>t  CirmH 
Dimi-nsioitc,  which  has  been  preserved  from  ihc  period  ia 
which  be  wrote,  about  350  years  before  Christ,  to  the 
present  times.  He  found  hisapproximution  to  the  ratio, 
by  supposing  u  regular  polygsn  of  pti  sidis  to  be  de- 
Rcriled  about  -Jie  circle,  and  snotlier  ol  the  Eameooot- 
ber  of  sides  to  he  inscribed  in  it,  and  hy  shewing  that 
the  perimeter  nf  the  circumscribiag  polygon  whs  les* 
than  3^  or  3^  tinics  the  diameter,  but  that  the  peri- 
meter of  tbe  inscribed  figure  was  greater  than  3^^-  times 
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^n.ir:n<r.  tfic  diameter ;  now  the  circamference  of  the  circle  be- 
ing less  than  the  perimeter  of  the  one  polygon  but  great- 
er than  that  of  the  other,  it  follows  that  the  circumfer- 
ence mast  be  less  than  3^  times  the  diameter,  but  greater 
than  3^f  times  \  so  that,  taking  the  first  oi  these  limits 
as  being  expressed  by  the  smallest  numbers,  the  circum- 
ference will  be  to  tbe  diameter  as  37  to  i,  or  as  22  to 

7  nearlj. 

Although  the  appro^cimate  ratio  investigated  by  Ar- 
chimedes he  the  oldest  known  to  have  been  found  in  the 
western  world,  yet  one  more  accurate  seems  to  have 
been  known  at  a  much  earlier  period  in  India.  This 
we  learn  from  the  Institutes  of  Akbar  ^Ayeen  Akberry) 
wlicre  it  is  said  that  the  Hindoos  suppose  the  diameter 
of  a  circle  to  be  to  its  circumference  as  1250  to  3927. 
Now  thii^  ratio,  which  is  the  same  as  that  of  i  to  3.1416, 
when  found  in  the  simplest  and  most  elementary  man- 
ner m^jst  have  required  the  inscription  of  a  polygon  of 
768  sides  in  the  circle,  and  must  have  been  attended 
witli  nine  extractions  of  the  square  root,  each  carried 
as  fnr  as  ten  places  of  figures. 

We  learn  from  Simplicius  that  Ntcomedes  and  Apol- 
loniiis  both  attempted  to  square  the;  circle,  the  former 
by  means  of  a  curve  which  be  called  the  Quadratnx ; 
the  invention  of  which,  however,  is  ascribed  to  Dino- 
Rtratus,  and  the  latter  also  by  the  help  of  a  curve  deno- 
minMted  the  sister  to  the  tortuous  line  or  spiral^  and 
which  was  probably  00  other  than  tbe  quadratrix  of 
Dinostratus ;  the  nature  of  which,  and  the  manner  of 
its  apjllt cation  to  the  subject  in  question,  we  shall  brief- 
ly explain, 
^iff*  >•  Let  AFB  be  a  quadrant  of  a  circle  (fig.  2.)  and  C 

its  centre ;  and  conceive  the  radios  CF  to  revolve  uni- 
formly about  C  from  the  position  CA  until  at  last  it 
coincide  with  CB  y  while  at  the  same  time  a  line  DG 
is  carried  with  an  uniform  motion  from  A  towards  CB  ^ 
the  former  line  continuing  always  parallel  to  tbe  lattf^r, 
until  at  last  they  coincide ;  both  motions  being  supposed 
to  begin  and  end  at  the  same  instant.  Then  tbe  point 
£  in  which  the  revolving  radius  CF  and  the  moveable 
line  DG  intersect  one  another  will  generate  a  certain 
curve  line  A£H,  which  is  the  Quadratrix  of  Dino- 
stratus. 

Draw  £K,  FL  both  perpendicular  to  CB  j  then  be- 
cause the  radius  AC  and  the  quadrantal  arch  AFB  are 
uniformly  generated  in  the  same  time  by  the  points  D 
and  F,  the  contemporaneous  spaces  described  will  have 
to  one  another  the  same  ratio  as  the  whole  spaces ;  that 
is,  AD  :  AF  ::  AC  :  AB  ^  hence  we  have  AC  :  AB  :: 
DC',  or  £K  :  FB.  Now  as  the  moveable  point  F  ap- 
proaches to  B,  the  ratio  of  tbe  straight  line  PIK  to  the 
arch  FB  will  approach  to,  and  will  manifestly  be  ulti- 
mately the  same  as  the  ratio  of  the  straight  like  £K  to 
the  straight  line  FL,  which  again  is  equal  to  the  ratio- 
of  C£  to  CF;  therefore  the  ratio  of  the  radius  AC  to 
the  quadrantal  arch  AFB  is  the  limit  of  tbe  ratio  of 
C£  to  CF,  and  consequently  equal  to  the  ratio  of  CH 
to  CB,  H  being  the  point  in  which  the  quadratrix  meets 
CB;  Since  therefore  CH  :  CB  :;  CA  or  CB  :  quad, 
arch  AFB,  if  by  any  means  we  could  determine  the' 
point  H,  we  might  then  find  a  straight  line  equal  to  the 
quadrantal  arch,  (by  finding  a  third  proportional  to  CH 
and  CB)  and  consequently  a  straight  line  equal  to  the 
circumference.  The  point  H,  however,  cannot  be  de- 
termined by  a  geometrical  constmctioDy  nod  therefore 
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all  tbe  ingenuity  evinced  by  the  person  who  first  thought  Sq«ariuf^ 
of  this  method  of  rectifying  the  circle  (which  certainly  v — -  — ^ 
is  considerable)  has  been  unavailing. 

Tbe  Arabs,  who  succeeded  the  Greeks  in  the  culti* 
vation  of  the  sciences,  would  no  doubt  have  their  pre- 
tended squares  of  the  circle.  We  however  know  no- 
thing more  than  that  some  one  of  them  believed  he  had 
discovered  that  the  diameter  being  unity,  the  circum- 
ference was  the  square  root  of  10  ;  a  very  gross  mis- 
take *,  for  the  square  root  of  10  exceeds  3.1629  but 
Archimedes  had  demonstrated  that  the  circumference 
was  less  than  3*  143* 

It  appears  that,  even  during  the  dark  ages,  some 
attempts  were  made  at  the  resolution  of  this  famous 
problem,    which    however    have    always    remained   in 
manuscripts  buried  in  the  dust  of  old  libraries.     But 
upon  the  revival  of  learning  the  problem  was  again 
agitated  by  different  writers,  and  particularly  by  the 
celebrated  Cardinal  De  Cusa,  who  distinguished  himself 
by  his  unfortunate  attempt  to  resolve  it.     His  mode  of 
investigation,  which  had  no  solid  found«ition  in  geome- 
try, led  him  to  conclude,  that  if  a  line  equal  to  the  sum 
of  tbe  radius  of  a  circle  and  the  side  of  its  inscribed 
square  were  made  tiie  diameter  of  another  drcle,  and- 
an  equilateral  triangle  were  inscribes!  in  this  last,  tJie 
perimeter  of  this  triangle  would  be  equal  to  the  circum- 
ference of  (he  other  circle.    This  pretended  quadrature 
of  the  cardinal's  was  refuted  by  Regiomontanus  j  and 
indeed  the  task,  was  not  difficult ;  for,  according  to  his 
construction,  the  diameter  being  i,  tbe  circumference 
was  gi'catcr  than  3-^^*,  a  conclusion  which  must  be  absurd, , 
seeing  that  Atchimedcs  had  demonstrated  that  it  must: 
.  be  less  than  that  number. 

It  would  be  trespassing  too  much  upon  the  patience  of' 
our  readers,  were  we  to  mention  all  the  absurd  and  er- 
roneous attempts  which  have  been  made  during  the  last 
three  centuries  to  square  the  circle.    In  a  supplement  to 
Montucla's  excellent  work,  Histoire  des  MathefiMtiques^ 
we  find  upwards  of  forty  pretenders  to  the  honour  of 
(his  discovery  enoroerated.   The9e  were  almost  all  very 
ignorant  of  geometry ;  and  many  of. them  were  wild  vi- 
sionarieH,  pretending  to  discover  inexplicable  relations . 
between  tbe  plain  truths  of  mathematics  and  the  roost 
roysterioas  doctrines  cf  religion.     If  those  who  have 
sought  tho  quadrature  of  the  circle  had  been  previous- 
ly initiated  in  tbe  doctrines  of  geometry,  although  they 
missed  attaining  the  object  they  had  in  view,  yet  they 
ocmld  not  have  failed  to  have  extended  tlic  boundaries  of 
the  science  by  the  discovery  of  many. new  propositions.. 
From  such  persons,  however,  as  iiave  generally  pursued 
this  inquiry,  no  improvement  whatever  of  the  science  • 
Was  to  be  expected  \  a]th<Kigh,  indeed,  in  some  instances, 
it  has  derived  advantage  from  the  labours  of  such  as  have  - 
undertaken  to  expose  the  absurdity  of  their  conclusions  ^. 
as  in  the  case  of  Metius,  who  in  refuting  tbe  quadi-ature 
of  one  Simon  a  QuercUj  found  a  much  nearer  approxi- 
mation to  tbe  ratio  of  tbe  diami^ter  to  the  circumference  < 
then  bad  been  previously  known,  at  least  in  Furope,  viz. 
(bat  of  113  to  355,  which  leduced  to  decimals  is  the 
same  as  the  ratio  of  i- to  3.1415920,  diflering  from  the 
truth  only  in  the  seventh  place  of  ckrimals. 

Among  the  most  remarkable  of  those  wbo  have  re- 
corded  their  own  folly  by  publishing  erroneous  resolu- . 
tioDS  of  the  problem,  we  may  reckon  (lie  celebrated  Jo- 
seph Scaligpr.  Full  of  selfconctsit,  be  believed  tbat,en- 


Sqnarini;.  entering  npoQ  the  stndj  of  geometry,  be  could  not  fiiii 
to  surmoant  by  the  force  of  bis  genius  those  obstacles 
which  had  completely  stopt  the  progress  of  all  preced- 
ing inquirers.  He  gave  the  result  of  his  meditations 
to  the  world  in  1592,  under  the  title  Nova  Cyciome^ 
iria\  but  he  was  refuted  by  Clavius,  by  Vieta,  and 
others,  who  shewed  that  the  magnitude  be  bad  assign- 
ed to  the  circumference  was  a  little  less  than  the  peri- 
meter of  the  inscribed  polygon  of  192  sides,  which  pro- 
Ted  l>eyond  a  doubt  that  he  was  wrong.  Scaliger,  bow- 
ever,  was  not  to  be  convinced  of  the  absurdity  of  his 
conclusion  \  and  indeed^  in  almost  every  instance,  pre- 
tenders to  this  discovery  have  not  been  more  remarkable 
for  their  folly  in  committing  absurd  blunders,  than  for 
tiieir  obstinacy  in  maintaining  that  they  were  in  the 
right,  and  all  who  held  a  contrary  opinion  in  an  error. 

The  famous  Hobbes  came  also  upon  the  field  about 
the  year  1 650,  with  pretensions  not  only  to  the  qua- 
drature of  the  circle,  but  also  to  the  trisection  of  an 
angle,  the  rectification  of  the  parabola,  &c.;  but  bis 
pretended  solutions  were  refuted  by  Dr  Wallb.  And 
this  circumstance  aflForded  him  occasion  to  write  not 
only  against  geometers,  but  even  against  the  science  of 
geometry  itself. 

We  find  it  recorded  by  Montueh^  as  a  sort  of  pbe^- 
nomenon,  that  one  Richard  White,  an  English  Jesuit, 
having  happened  upon  what  be  conceived  to  be  a  qua- 
drature of  the  circle,  which  he  published  tinder  the  title 
Chrysaespis  seu  Qpeuiratura  CircuH^  suffered  himself  at 
last  to  be  convinced  by  some  of  bis  friends  that  he  was 
wrong  both  in  his  quadrature  of  the  circle,  and  in  bis 
rectification  of  the  spiral.  But  a  solution  of  the  same 
problem  found  out  by  one  Mathulen  of  Lyons,  did  not 

5 reduce  in  the  end  so  much  advantage  to  its  author* 
'his  man  in  1728  announced  to  the  learned  world  that 
he  had  discovered  both  the  quadrature  of  the  circle  and 
e  perpetual  motion  \  and  he  #as  so  certain  of  the  truth 
of  these  discoveries,  that  he  consigned  looo  ecus  (about 
125I.)  to  be  paid  to  any  one  who  should  demonstrate 
tliat  he  was  deceived  in  either.     The  task  was  not  dif- 
ficult.     Nicole  of  the  Academy  of  Sciences  demon- 
Btrated  that  he  was  wrong,  and  be  himself  allowed  it  \ 
but  he  hesitated  to  pay  the  money,  which  Nicole  bad  re- 
linquished in  favour  of  the  Hotel  Dieu  of  Lyons.    The 
«ffair  went  before  a  court  of  justice,  which  adjudged  the 
tnoney  to  be  paid,  as  Nicole  bad  destined  it,  to  the 
poor.  At  a  later  period,  viz.  in  1753*  the  Chevalier  de 
Causans,  a  French  officer,  and  a  man  who  was  never 
expected  to  be  a  mathematician,  suddenly  found  a  qua- 
drature of  the  circle  in  procuring  a  circular  piece  of 
turf  to  be  cut  j  and  rising  from  oiie  truth  to  another, 
he  explained  by  his  quadrature  the  doctrine  of  original 
sin,  and  the  Trinity.     He  engaged  himself  by  a  public 
writing  to  deposit  with  a  notary  the  sum  61  300,000 
francs,  to  be  wagered  against  such  as  should  oppose  him, 
and  he  actually  lodged  10,000,  which  were  to  devolve 
to  him  who  should  demonstrate  his  error.     This  was 
easily  done,  as  it  resulted  from  his  discovery  that  a  circle 
was  equal  to  its  circumscribing  square,  that  is,  a  part  to 
the  whole  !  Some  persons  came  forward  to  answer  his 
challenge,  and  in  particular  a  young  lady  sued  him  at 
one  of  the  courts  of  law ;  but  the  French  king  judged 
that  the  Chevalier's  fortune  ought  not  to  sufiier  on  ac- 
count of  his  whim  ^  for,  setting  aside  this  piece  of  folly, 
in  every  other  respect  he  was  a  worthy  man.     The  pro- 

3 


616    ]  S    Q    U 

cedore  was  therefore  stopt,  and   the  Wager  declared 
void. 

We  shall  not  enter  farther  into  the  bistbiy  of  these 
vain  and  absurd  attempts  to  resolve  this  important  .pro- 
blem, but  proceed  to  state  what  has  actually  been  done 
by  men  of  sound  minds  and  real  mathenuktical  acqoire- 
ments  towards  its  solution.     And  in  tbe   first  place  it 
may  be  observed  that  the  problem  adaiits  of  being  pro- 
posed under  two  different  forms :  for  it  may  be  reqoired 
to  find  either  tbe  area  of  tbe  whole  circle,  or,  which  is 
the  same  thing,  the  length  of  the  whole  circumference  ^ 
or  else  to  find  tbe  area  of  any  proposed  sector  or  seg- 
D>ent,  or,  which  is  equivalent,  the  length  of  the  arch 
of  the  sector  or  segment.     The  former  is  termed  the 
definite  and  the  latter  the  indefinite  quadrature  of  tbe 
circle.     The  latter  evidently  is  more  general  than  tbe 
former,  and  includes  it  as  a  particular  c»se«     Now  if 
we  could  find  by  any  means  a  finite  algebraic  equation 
that  shonld  express  the  relation  between  any  proposed 
ar^h  of  a  circle,  and  some  known  straight  line  or  linei, 
tbe  magnitude  of  one  or  more  of  which  depended  on 
that  arch,  then  we  would  have  an  absolute  recti ficatioD 
of  tbe  arch,  and  consequently  a  rectification  or  quadia- 
tore  also  of  the  whole  circle.     We  here  speak  of  as 
analytical  solution  of  the  problem  \  the  ancients,  how- 
ever, who  were  almost  entirely  ignorant  of  this  branch 
of  mathematical  science,  must  have  endeavoured  to  treat 
it  entirely  upon  geometrical  principles.      It  is  now  well 
known,  however,  that  all  geometrical  problems  may  be 
subjected  to  analysis  j  and  that  it  is  only  by  such  a  mode 
of  proceeding  they  have  in  many  cases  been  resolved. 

With  respect  to  the  definite  quadrature  of  the  circle, 
it  is  commonly  understood  that  no  unexceptionable  de- 
monstration of  its  impossibility  has  hitherto   been  pub- 
lished.   It  is  true  that  James  Gregory,  in  his  ^tera  circuH 
et  Hyperbo/a  quadratnra^  has  given  what  he  considered 
as  such  a  demonstration )  but  it  has  been  objected  to, 
particularly  by  Huygensi  one  of  the  best  geometeis  of 
his  time.    We  are,  however,  certain  that  tbe  ratio  of  tbe 
diameter  to  tbe  circumference,  as  also,  that  the  ratio  of 
tbe  square  of  tbe  diameter  to  the  square  of  a  straight  liae 
equal  to  tbe  circumference,  cannot  be  expressed  by  ra- 
tional numbers,  for  this  has  been  strictly  demonstrated 
by  Lambert  in  the  Berlin  Memoirs  for  1 761.    A  demoi'' 
stration  is  also  given  in  Legendre^s  Geometrie.     As  to 
tbe  indefinite  quadrature,  if  Newton^s  demonstration  of 
the  28th  lemma  of  the  first  book  of  his  Princtpia  be  cor« 
rect,  the  thing  ought  to  be  absolutely  impossible.     For 
tbe  object  of  that  proposition  is  to  prove  that  in  no  oval 
figure  whatever,  that  returns  into  itself,  can  tbe  area  cat 
oil'  by  straight  lines  at  pleasure  be  universally  found  by 
an  equation  of  a  finite  dimension,  and  composed  of  a 
finite  number  of  temis«     If  this  be  true,  then  it  will 
be  impossible  to  express  any  sector  of  a  circle  taken  st 
pleasure  in  finite  terms.   It  is  however  to  be  remarked, 
that  tbe  accuracy  of  the  reasoning  by  which  Newtoa 
has  attempted  to  establish  the  truth  of  the  general  pro- 
position has  been  questioned  by  no  less  a  geometer  than 
i^^Alembert ;    and  indeed  we   know  one .  oval  curve, 
which  returns  into  itself,  and  which,  according.to  New- 
ton7s  proposition,  ought  tlifrefore  not  to  admit  of  an  in- 
definite quadrature;  yet  this  is  by  no  means  the  case,  for 
it  does  really  admit  of  such  a  quadrature.     The  curve 
we  mean  is  the  Icmniscata,  the  equation  of  which  is 
(**+/)"=n*(**— /),  where  x  and  y  denote  iU  co- 
ordinates, 


■ 
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^Qftrivr.  ordinates,  and  a  ia  pat  for  a  given  line.  The  figure  of 
the  curve  h  nearly  that  of  the  bameral  character  8. 
Upon  the  whole  then  we  may  infer  that  an  unexcep- 
tionable demonstration  of  the  impossibility  of  expressing 
either  the  whole  circle,  or  any  proposed  sector  of  it,  by 
m  finite  equation,  is  still  among  the  desiderata  of  ma- 
thematics. 

We  come  now  to  speak  of  the  different  methods 
which  have  been  found  for  approximating  to  the  area 
or  to  the  circumference.  We  have  already  noticed  the 
approximation  to  the  ratio  of  the  diameter  to  the  cir- 
cumference found  by  Archimedes,  and  the  earlier  and 
more  accurate  approximation  of  the  Indian  mathemati- 
cians. Archimedes^s  ratio  is  the  only  one  found  by  the 
ancients  in  the  western  world  that  has  descended  to  mo- 
dern times,  and  it  appears  to  have  been  the  most  accu- 
rate known,  until  about  the  year  1585,  when  Metius, 
in  refuting  a  pretended  quadrature,  found  the  more 
accurate  ratio  of  113  to  355,  as  we  have  already* no- 
ticed. About  the  same  time  Vieta  and  Adrianus  Ro* 
manus  published  their  ratios  expressed  in  decimals,  the 
former  carrying  the  approximation  to  ten  decimals  in- 
stead of  six,  (which  was  the  number  of  accurate  figures 
expressed  by  Metius^s  ratio),  and  the  latter  extending 
it  to  17  figures.  Vieta  also  gave  a  kind  of  series,  which 
being  continued  to  infinity,  gave  the  value  of  the 
circle. 

These  approximations,  however,  were  far  exceeded 
by  that  of  Ludolph  Van  Ceulen,  who  in  a  work  pub- 
lished in  Dutch  in  1610,  carried  it  as  far  as  ^6  figures, 
showing  that  if  the  diameter  were  unity,  the  circumfe- 
rence would  be  greater  than  3«l 41 59126535,89793, 
23846,26433,83279,50288,  but  less  than  the  same  num- 
ber with  the  last  figure  increased  by  an  unit.  This 
work  was  translated  into  Latin  by  Snellius,  and  pub- 
lished under  the  title,  De  Circulo  et  Adscriptisf,  In 
finding  this  approximation,  Van  Ceulen  followed  the 
method  of  Archimedes,  doubling  continually  the  num- 
ber of  sides  of  the  inscribed  and  circumscribed  polygons, 
until  at  length  he  found  two  which  differed  only  by  an 
unit  in  the  36th  place  of  decimals  in  the  numbers  ex- 
pressing their  perimeters.  This,  however,  must  have 
been  rather  a  work  of  patience  than  of  genius ;  and  in* 
deed  the  labour  must  have  been  prodigious.  He  seems 
to  have  valued  highly  this  singular  effort,  for  in  imita- 
tion of  Archimedes,  whose  tomb  was  adorned  with  a 
sphere  and  cylinder,  in  commemoration  of  his  discovery 
of  the  proportion  which  these  solids  bear  to  one  another, 
he  requested  that  the  ratio  he  had  fouqd  might  be  in- 
scribed on  his  tomb  ^  which  was  accordingly  done. 

Snellius  found  means  to  abridge  greatly  the  labour 
of  calculation  by  some  very  ingenious  theorems  \  and  al- 
though he  did  not  go  beyond  Van  Ceulen,  yet  he  veri- 
fied his  result.  His  discoveries  on  this  subject  are  con* 
tained  in  a  work  called  WUlebrordi  Sndlii  Cychmetrku^ 
de  Circtdi  Dimensioned  &c.     Lugd.  Bat.  1621. 

Descartes  found  also  a  geometrical  construction,  which 
being  repeated  continually,  gave  the  circumference,  and 
from  which  he  might  easily  have  deduced  an  expression 
in  the  form  of  a  series. 

Gregory  of  St  Vincent  distinguished  hioiself  also  on 
this  subject.  It  is  true  he  committed  a  great  error  in 
iupposiog  he  had  discovered  the  quadrature  of  both  the 
circle  and  hyperbola ;  but  he  had  previously  made  so 
many  beautiful  geometrical  discoveries  deduced  with 
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much  elegance  after  the  manner,  of  the  ancients,  that  Sqesring. 
it  would  be  wrong  to  number  him  with  those  absurd  ^  <r  -^ 
pretenders  which  we  have  already  noticed.  Gregory *s 
mistake  was  the  cause  of  a  sharp  controversy  carried  on 
between  his  disciples  on  the  one  side,  and  by  Huygens, 
Mersennus,  and  Lestaud,  on  the  other  ^  and  it  was  this 
that  gave  Huygens  occasion  to  consider  particularly  the 
quadrature  of  the  circle,  and  to  investigate  various 
new  and  curious  theorems  relating  to  it,  which  are  con- 
tained in  his  Theoremata  de  ^uadratura  Hyperboles ^  El* 
Upsis  et  Circub\  165 1 }  and  in  his  work  De  Circu/i  Mag^ 
nitudine  InveniOf  16^^  In  particular  he  showed,  that 
if  c  denote  the  chord  of  an  arch,  and  s  its  sine,  then  the 
arch  itself  will  be  greater  than  c-f-y  (c — j),  but  less 


than  C'^^ 


4  c-f-* 


X  T  (c'—'s)  :  he  also  showed  that  the 
2c+^s     ^  ^        ' 

arch  is  less  than  the  sum  of  -y  of  its  sine  and  y  of  its  tan- 
gent. These  theorems  greatly  shorten  the  labour  of 
approximating  to  the  ratio  of  the  diameter  to  the  cir- 
cumference, by  means  of  inscribed  and  circumscribed 
figures,  insomuch  that  by  the  inscribed  polygons  T>f  6 
and  12  sides,  we  may  obtain  it  to  the  same  degree  of 
accuracy  as  Archimedes  did  by  the  inscribed  and  cir- 
cumscribed polygons  of  96  sides. 

James  Gregory,  in  his  r  era  Circuit  et  Hyperhoke  Qffo- 
dratura^  gave  several  curious  theorems  updn  the  relation 
of  the  circle  to  its  inscribed  and  circumscribed  polygons, 
and  their  ratios  to  one  another  \  and  by  means  of  these 
he  found  with  infinitely  less  trouble  than  by  (he  ordi- 
nary methods,  and  even  by  those  of  Snellius,  the  mea- 
sure of  the  circle  as  far  as  20  places  of  figures.  He 
gave  also,  after  the  example  of  Huygens,  constructions 
for  finding  straight  lines  nearly  equal  to  arches  of  a 
circle,  and  of  which  the  degree  of  accuracy  was  greater. 
For  example,  he  found  that  if  A  be  put  for  the  chord 
of  an  arch  of  a  circle,  >  arid  B  for  twice  the  chord  of 
lialf  the  arch,  and  C  be  taken  such  that  A-f-B  :  B  :: 
2  B   :   C,    then    the   arch  itself  is   nearly  equal  to 

8  C-|-8  B— A  ,.,.,»        -  .     ,  r 

' ,  but  a  little  less,  the  error  in  the  case  of 

«  complete  semicircle  being  less  than  its  -jx^^  part} 

and  when  the  arch  does  not  exceed  1 20^,  it  is  less  than 

^^  iaooa  part  ^  and  finally,  for  a  quadrant  the  error  is 

not  greater  than  its  ^^^^^  part.     And  farther^  that 

if  D  be  such  that  A  :  B  ::  B  :  D,  then  the  arch  is 

,      12C-I.4B— D    ,         ,.   , 
nearly  equal  to -^^ ,  but  a  little  greater,  the 

error  in  the  semicircle  being  less  than  its  jqq^  part,  and 
in  a  quadrant  less  than  its  g^g^;,^  parti 

The  discoveries  of  Dr  Wallia,  delivered  in  his  Arith" 
tnetica  Infinitorum  published  in  1655,  led  him  to  a  sin- 
gular expression  for  the  ratio  of  the  circle  to  the  square 
of  its^  diameter.  He  found  that  the  former  was  to  the 
latter  as  x  to  the  product 

3X3X5X5X7X7X9»<9XTiXii  &c, 
3X4X4X6x6x8x8x10X10X12 

the  fractions  4f  ii  i%  79  &c.  being  supposed  infinite  in 
number.  The  products  being  supposed  continued  to  in- 
finity, we  have  the  ratio  exactly  ^  but  if  we  stop  at  any 
finite  number  of  terms,  as  must  necessarily  be  the  case 
in  its  application,  the  result-will  be  alternately  too  great 
and  too  Mnall,  mccording  as  we  take  an  odd  or  an  even 
number  4)f  terms  of  the  numerator  and  denominator. 

4 1  '^Va. 
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SiTiiriDjt.  Thoi  Um  frictiui  I  U  too  grcal ;  on  tbe  other  baod, 


loo  great, 
possible  ID  each 


-i^  =1  in  loo  «m>ll,  Bod  ^^^^^  . 
2X4  3X4X4 

aad  BO  on.  But  to  ipproacb  »»  near  i 
case,  Wallii  directs  to  multiply  the  prodoct  by  the  iquare 
tool  of  a  rractioQ  rormed  by  adding  to  oliity  the  reci- 
procal of  tbe  last  factor  in  either  ita  numeralor  or  deno- 
minator }  then  the  remit,  althongh  much  nearer,  ffill 
be  too  great  if  the  number  if  bote  reciprocal  it  taken  be 
the  last  in  tlie  numerator,  but  too  imall  if  it  be  the 
number  in  the  denominator.  Thus  the  folloning  wries 
of  express  ism  nill  give  Approximate  values  of  tbe  infioile 
product  3X^>'5X5X7X7&e^  ^j,.^^^  ^,^^^.j^, 
•^  2x4x4X6x6x8x8 

too  great  and  too  Bioall. 

3-3-S-S1-J  j,,.,y  HJ-SiLl  ^f,J.»)-  So 
2.4.4.6.<;.8  »'('  +  ''■  2.4.4.6.6.8  '''■'+'''  ""■ 

ta,  alternately  too  great  and  (00  imall,  fall  be- 
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and  tbe  thiri)  at  f  1 37-,  of  tbe  article  Fi-DXioRS:  tbe  : 
•econd  in  easily  obtained  from  ibe  first  by  cootidcriog^ 
that  since  the  sine  of  an  arch  is  half  lh«  chord  of  t»icc 
the  arcb,  that  ia,  half  of  a  mean  proporUonal  betmca 
the  diameter  and  versed  sine  of  twice  ibe  arcb  ;  we  ban 
therefore  only  to  multiply  the  firat  scries  by  2,  and  ti 
substitute  J  ^2u  instead  of  *,  and  we  get  the  second 
series. 

By  taking  r^J,  then,  because  in  tbis  case  tbe  ar^ 
contains  30°,  we  have  half  the  circnmft^rcncc  to  tbe  n- 
dins  I,  or  the  whole  circumference  to  tbe  disiDcter  I, 
expressed  by  the  infinite  series 


n  the  knc 


im>t5. 


iKpresaion  of  another  kind  for  the  ratio  of  the 
circle  to  tbe  square  of  tbe  diameter  wan  found  br  Lord 
Srounker-  He  shotred  that  the  circle  being  unity,  tbe 
square  of  the  diameter  i*  expressed  by  tbo  continued 
fraction 


^+2+,&c. 

which  is  SDp^^scd  to  go  on  to  infinity,  the  numerators 
I,  9,  25,  49,  &c.  being  the  square*  of  the  odd  number* 
I,  3,  5,  7,  &c.  By  taking  two,  three,  four,  &c  terns 
of  this  fraction,  we  shall  have  a  series  of  approximate 
values  which  are  alternately  greater  and  less  than  it* 
accurate  value. 

Such  were  the  chief  discoveries  relating  to  the  qua- 
drature of  the  circle  made  before  the  time  of  Newton  : 
many  others,  howevcTt  were  quickly  added  by  that  truly 
great  man,  as  well  as  by  his  conlemporaricB.  In  parti- 
cular, Newton  himself  showed  that  if  t  denote  the  sine, 
and  V  tbe  versed  sine  of  an  aicb,  then  tbe  radius  being 
unity,  the  aich  is  equal  to  either  of  the  follovring  *«. 
ries, 

+  3.3 ^  M-J ^ i-4-6.7     =4 6.S.9^' 

V    '  2.3.2  '  J.4.5.2'  '  2.4.0.7.2'  ^ 

2.4.6.8.9.  *"  T^' *^/' 

And  Jsmes  Gregory  found  that  (  being  put  for  the  taD- 
|fnt,  tbe  arch  is  expressed  by  tbe  very  simple  series 

,_ii+'?_ii+i!:_,8c. 

3        5       7       9 
Wc  have  iDTeitigatcd  the  iint  of  these  series  et  {  140, 


•jll_ 


'■3-S-7 


■"^  ^«.3.2'^3.4.j.2<^2.4.6.7.2'^i:^.8.9.2S 
+.  At-)- 

And  by  supposing  ibat  in  the  third  aeries  l^t,  in  which 
case  tbe  arch  is  one-eigbth  of  the  circumference,  we 
have  the  same  things  expressed  by  the  aeries 


4C- 


5     7 


+  -n+. 


c). 


which  was  given  by  Lcibnitx  as  a  quadrature  of  the 
circle  in  tbe  Leip»ia  Acts  in  the  year  16S2  }  but  ms 
discovered  by  him  1673.  Gregory,  however,  had 
found  tbe  series  under  iti  general  farm  several  year* 
before.  By  the  first  of  these  two  Domcral  series  we  eao 
readily  compute  the  circumference  of  the  circle  to  a  to- 
lerable degree  of  accuracy  ;  but  ibe  second  is  altogether 
inapplicable  in  its  present  form  on  account  of  the  slow- 
nesa  of  its  convergency  ;  for  Newton  baa  observed  that 
to  eiLbibit  its  value  exact  to  twenty  places  of  figures, 
there  would  be  occasion  far  no  leas  than  five  thousand 
millions  of  its  terms,  to  compote  which  would  take  np 
above  a  thousand  years. 

The  slonuess  of  the  convergency  has  arisen  from  oor 
supposing  f^i.  If  we  had  suppoxd  (greater  than  1, 
then  the  series  would  not  have  converged  at  all,  but  00 
the  contrary  diverged.  Bat  by  giving  to  I  »  value  lets 
than  I,  then  tbe  rate  of  convergency  will  be  increased, 
and  that  ao  much  the  more,  as  (  is  smaller. 

If  we  suppose  the  arch  of  which  t  in  the  tangent  to 
be  30°,  then  (  will  be  ^|=^v'3<  'o^  therefore  half 
IIk  circumference  to  radius  unity,  or  the  circumference 

to  (be  diaroetet  unity,  wbicb  in  this  case  is  6t  (t^  - 

t*        fi       (» 
+  — — L  +  -  _,  &c.)  will  be 


v^C>- 


,  &c). 


By  means  of  tbis  series,  in  an  bourns  time  tbe  circon* 
Terence  maybe  found  to  he  nearly  3.141592655590^ 
which  is  true  to  1 1  decimal  pkces,  and  is  a  very  con«' 
derabie  degree  of  accuracy,  cousjdpring  tbeamalioe&sof 
the  labour.  But  Mr  Macbin,  enticed  by  the  easiness  of 
the  process,  was  induced,  about  tlie  beginning  of  the 
last  century,  to  continue  the  approximation  as  far  a* 
100  places  of  figures,  thus  finding  the  diameter  lo  be 
to  the  circumference  as  i  to  3-»4' J9.2'5j35.8s»7Ei3, 
23846,26433,83279,50288,41971,69399,37510,58209 
74944>5923°t78i  64,06266,20699,86  28o,34ft25,34iii 
70680.  After  faioi,  De  Lagny  cootiuued  it  as  far  as 
118 
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Qvaring.  1 28  figures,  But  he  has  also  been  outdone ;  for  in  Rad- 
cliffe^s  library  at  Oxford,  there  is  a  manuscript  in  which 
It  is  carried  as  far  as  1 50  figures  : 

Although  this  last  series,  which  was  first  proposed  by 
Dr  Halley,  gives  the  ratio  of  the  diameter  to  the  cir- 
cumference with  wonderful  facility  when  compared  with 
the  opeiose  method  employed  by  Van  Ceuien,  yet  others 
have  T>eeq  since  found  which  accomplish  it  with  still 
^eater  ease.  In  Halley^s  series  we  have  to  compute  the 
-Irrational  quantity  \/  12,  because  of  the  irrational  value 
>vhich  it  was  necessary  to  give  to  ^  in  order  to  render  it 
sufficiently  small,  and  at  the  same  time  an  exact  part  of 
the  whole  circumference ;  but  Mr  Macliin  contrived, 
^y  a  very  ingenious  artifice,  to  reduce  the  computation 
of  an  arch  of  45^,  and  consequently  the  length  of  the 
whole  circuniference,  to  two  series  which  contain  only 
j*ational  quantities,  and  which  at  the  same  time  con- 
verge with  great  rapidity.  The  nature  of  this  artifice, 
and  the  manner  in  which  it  occurred  to  its  author,  is 
explained  by  Dr  Hntton  in  his  very  excellent  treatise 
on  Mensuration,  as  follows  :  **  Since  the  chief  advan- 
tage (in  the  application  of  Greeory^s  series  to  the  recti- 
fication of  the  circle)  consists  m  taking  small  arches, 
whose  tangents  shall  be  numbers  easy  to  manage,  Mr 
Machin  very  properly  considered,  that  since  the  tangent 
of  45^  is  I,  and  that  the  tangent  of  any  arch  being 
given,  the  tangent  of  the  double  of  that  arch  can  easily 
he  had ;  if  there  be  assumed  some  small  simple  number 
as  the  tangent  of  an  arch,  and  then  the  tangent  of  the 
double  arch  be  continually  taken,  until  a  tangent,  be 
found  nearly  equal  to  i,  which  is  the  tangent  of  45^, 
by  taking  the  tangent  answering  to  the  small  difierence 
of  45^  and  this  multiple,  there  would  be  found  two  very 
small  tangents,  viz.  the  tangent  first  assumed,  and  the 
tangent  of  the  difference  between  43^  and  the  multiple 
arch  'y  and  that  therefore  the  lengths  of  the  arches  cor- 
responding to  these  two  tangents  being  calculated,  and 
the  arch  ^longing  to  the  tangent  first  assumed  being  so 
often  doubled  as  the  multiple  directs,  the  result,  in- 
creased or  diminished  by  the  other  arch,  according  as 
the  multiple  should  be  below  or  above  it,  would  be  the 
arch  of  45®. 

**  Having  thus  thought  of  his  method,  by  a  few  trials 
be  was  lucl^  enough  to  find  a  number  (and  perhaps  the 
only  one)  proper  for  his  purpose  ;  viz.  knowing  that  the 
tangent  of  7  of  45^  is  nearly  =3-9  he  assumed  {■  as  the  tan- 
gent of  an  arch.  Then,  since  if  ^  be  the  tangent  of  an  arch,  ^ 

being  1  \  the  tangent  of  the  double  arch  to  that  of 
which  f  IS  the  tangent  will  bcrVf  ^nd  the  tangent  of  the 
double  of  this  arch  will  be  i\%^  which  being  very  near- 
ly equal  to  i,  shews,  that  the  arch  which  is  equal  to 
four  times  the  first  arch  is  very  near  45°.  Then,  since 
the  tangent  of  the  difference  between  an  arch  of  45®, 
and  an  arch  greater  than  45%  whose  tangent  is  T,  is 

T— I 

is- ,  we  shall  have  the  tangent  of  the  difference  be- 
tween 45^,  and  the  arch  whose  tangent  iSt^^  equal  to 
T7T.  Now,  by  calculating  from  the  general  series  the 
arches  whose  tangents  are  f  and  tj^,  (which  ma^  be 
quickly  done  by  reason  of  the  smallness  and  simplicity 
-•f  the  numbers),  and  taking  the  latter  arch  from  foor 


times  the  former,  the  remaioder  will  be  the  arch  •{  5qMilfic, 

43°-" 

If  we  substitute  j-  instead  of  t  in  the  general  series, 

we  shall  have  the  arch  whose  tangent  b  ■}-  expressed  by 

XII  I 

the  series J -f     &c. ;  and,  in  like 

manner,  by  substituting  ^tt  ^^^  ^  ^^  El^^  ^^  ^^^^^ 
whose  tangent  is  -rf^  expressed  by  the  series—  — 

^-1 1— ;-!-,  &c.      Now,   since  four 

3-239'     5-239*     7-239' 

times  the  arch  to  tan.  j-  diminished  by  the  arch  to  tan* 

7-y^  is  equal  to  the  arch  to  tan.  i,  that  is,  to  the  arch 

of  45®,  or  7  of  the  semicircumference  )  therefore,  half 

the  circumference  of  a  circle  to  rad.  =1 1,  or  the  whole 

circumference,  the  diameter  being  i ,  is  equal  to 

Vj    3-5*    5-5*    7-5'    9-5*'  ' 

'*\239    3-239.     3-239'    7239'    9:239^    '     ^  / 
and  this  is  Machines  series  for  the  rectification  of  the 

circle. 

The  happy  idea  which  Machin  had  conceived  of  re- 
ducing the  rectification  of  the  arch  whose  tangent  is 
unity  to  that  of  two  arches  whose  tangents  are  small  ra- 
tional fractions,  having  each  unity  for  a  numerator,  ap- 
pears also  to  have  occurred  to  Euler }  and  the  same 
thought  has,  since  his  time,  been  pursued  by  other  mar 
thematicians,  who  have  contrived  to  resolve  an  arch  of 
45^  into  three  or  more  such  arches.  We  shall  shew  how 
this  may  be  done,  beginning  with  the  investigation  of 
the  following  problem. 

Problem.  Supposing  n,  «,  and  y,  to  denote  three 
whole  numbers,  such,  that  the  arch  whose  tangent  is 

-*  is  equal  to  the  sum  of  two  arches  whose  tangents  are 

~  and  -,  radius  being  unity,  it  is  required  to  determine 

all  possible  values  of  the  numbers  x  and  y  in  terms  of  the 
number  »• 

Solution,  It  is  manifest  from  the  formula  for  the  tan- 
gent of  the  sum  of  two  arches  (Algebra,  f '368.)  that 

-=— ^    hence  we  have  -zr — -^ — ,  and  n  x+n  u 
n  I9  »    *y — I  ^ 


rrxy— I,  and  y  (jt— fi)=ii  *+  i  j  and,  lastly,  y=s 
— — -  =;ii4-  ^     J*     Now,  as  by  hypothesis,  y  is  a 


«— » 


X— fi 


whole  number,  it  is  manifest  that 


««-^I 


must  be  a  whole 


number;  therefore,  x — n  must  be  a  divisor  of«*-f-i. 
Let  p  be  any  divisor  of  »*+!,  and  q  the  quotient,  that 
iB^^ let pq:=:n*-^ I ^  then  X'^'-nzzipf  and  sssn-^p  :  And 

since — ^  =  —=7,  therefore  ysw+fl';  thus  the  va* 
jp  ■  It      P  •  * 

lues  of  Jp  and  y  are  determined  in  terms  of  n  as  required  ; 
and  by  giving  to  p  and  g  all  possible  values,  we  shall 

4  I  2  have 


S     Q    O 
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SqMrbf .  bmn  all  the  nloM  ofxaaiy  tbat  cui  exiit   Tbia  w-     get,  b^  exteniuiistiBg  Af ,  Oe  two  fitUovtag  ez]«t>-  j^ 


^  lutioD  ftfibrda  m  the  folloiriDg  ibtoreni. 

Thzokem.  Let  K  denote  xny  wbde  Bumber,  ao^ 
let  n*4>ibereMlTed  iaio  maj  twa  (aeton  p  ami  ;>,  (one 
of  which  m*]' be  unity),  tbat  it,  let/} :s>^-f'' i  ^ 
arch  nbiMetaiigeati*- is  equal  to  the  Bum  of  the  arcliea 


•iont  for  Ai,  an  arcb  of  45*. 

Ai=2A}+A^+iA^i  Ai  =  iAf+Af-t-aAf. 
These  give  sndi  an  exprasiim  for  tbe  circanfetcnce 
eompoicii  of  tbree  aerio.  The  labour,  hawc*cr,  of 
cwnpnting  bj  eirber  of  ibetn,  paiticolaHy  the  Uita, 
irill  probablj  be  Icm  than  bj  any  of  the  fonnnlas  ce^ 
posed  of  tmi  Mries,  on  accooot  of  the  greater  degree  of 
f  oickneM  with  which  the  Mriea  will  ooovei^.  All  the 
freccdiog  formalai  baTe  been  invcctigated  In  diScieat 

the      waji    hj  di&rent   mBtheniaticiuH.       That,    baw«Ter, 
which  we  are  aboat  to  investigate,  we  belicTc,  is  new. 

f}^     Let  »  in  the  general  formola  he  taken  equal  to  g;  thes 
«*  + 1  =  a6=  I  X 16=  3  X 1 3,  therefore  ;r^  1 ,  51=  26,  aU 

'^  n  M  A-f-ixA^-f^ATT*     ''on  Ibti  last  equation,   aad  the 


,  and rcapectiTelT* 


whose  tangent* 

For  the  sake  of  brevitj,  let  A  -  be  pot  to  dem 
arcb,  bavisg  for  its  tangent-;  theo,  according 
notation. 

Let 


I  now  suppose  f 


ft'-f- 1  =  3=1  X  2,  therefore,  the  only  valoei  which  we 
can  give  in  this  case  to  p  and  q  are  p^i,  9^2,  and 
these  being  sabslituted,  we  have 

A  i=A{+Af 
From  which  it  appear*,  that  the  arcb  whose  tangent  is 
anity  (that  is,  -J  of  the  circumference),  is  the  «um  of 
the  archea  wbote  tangents  ate  ^  and  4.  This  is  Killer's 
theorem,  and  by  means  of  it,  putting  f  anil  ^  tor  t  in 
the  general  series  t — \  ''+f  '* — y  ^+t  <&c.  we  get 


equation  AiszAf-f-A^-f-iA^,  let  A^-  be  diminated, 
»  '«"     and  the  molt  ii 

Ai=3A^+2Af+iA^. 


list  of  only 


half  the 


mferenoe  to  radius  i  equal  to 


7+i__L+_i__^+-L_,&c.| 

^3      3-3'     5-3'     7-3'     93'  -* 


Let  US  now  suppose  n^z,  then  n*-(- 1=  5=  I  X  5 : 
hence  the  only  valuesnbich  ;>  and  f  can  bare  are  r  and  5; 
and  in  this  case  our  general  formula  gives  AizzA^-l-A^ 

If  now  from  the  two  equations 

Ai=Ai-(-A^  i         A.i=M>  +At» 
we  eliminate  snccessivel;  Af  and  A^,  we  shall  obtain 
the  two  following : 

A  1=2  A4+A^  i  A  i=a  Ai— Af . 

From  the  first  of  these  it  appears  that  f  of  the  circnm- 
fereoce  is  equal  to  the  sum  of  twice  the  arch  to  tan.  y, 
and  once  the  arch  to  tan.  ^  ;  and  frnm  tbe  second,  that 
the  same  quantity  is  equal  to  the  excess  of  twice  tbe 
arch  to  tan.  i  above  tbe  arch  to  tan,  ^  ;  and  from  each 
of  these,  an  expression  for  the  whole  circumference  may 
be  obtained  analogous  to  that  which  we  have  found 
above  from  Euler's  formula,  but  which  will  converge 
faster,  and  therefore  is  better. 

The  resolution  of  an  arch  of  45°  into  three  other 
arches,  may  be  effected  by  means  of  our  general  for- 
mula, as  follows:  Put  n=3,  then  r*-{-i  =  io=i  xicj 
^2X5i  hence  we  have  p=i,  and  9^10,  and  also 
p^2,  and  0^5  I  therefore,  sulMtituting,  ne  get  two 
different  values  of  A^,  viz. 

At=Al+A^  i  A}=Ai+Af 

From  these,  and  the  equation  Al;=2  Ay^A-^,  we 


:he 


be  tbe  most  convenient  expreaaioB  tt 
lund,  because  the  fractions  are  smalt 
ne  time  two  of  tbe  denominator*  con- 
figore,  and  tbe  third,  which  consists  of 
of  being  resolved    into   factors.      Bj  the 
(ame  mode  of  reasoning  we  have  foond  this  cxptesain 

Ai=2Ai+3Af+3A^+3AW, 
which  consist*  of  foiw  terms ;  but  for  the  sake  of  brevity 
we  omit  it*  investigation. 

We  shall  now  apply  the  formula  Ai^^A-^-J-aAf 
•{-iAt^  to  the  actual  calculation  of  the  arch  of  43*, 
tbe  radius  of  tbe  circle  being  unity. 


gent  is  V 
In  this 

c«se,  becauM  /=* 

,  wc  h.yc 

A-  = 

7 

7    3-7' ■'■j;' 

"tT' 

+9T'-*'- 

I    _ 
7    ~ 

.1428571418571 

I 
3-7' 

i='Ooo97i8i72983 

I 

5T'  = 

.0000118998037 

7"^ 

;  =.0000001734665 

^»  = 

.0000000027534 
.0000000000008 

11-7" 

;  =.0000000000460 

IS-?"  ~ 

.00097 1990810S 

+ 

.1418690454150 
,0009719908108 

nt  of  positive  terms. 
It  of  negative  term*. 

A  =.1419970546042 


IL  Calculition  of  the  length  of  the  arch  whose  taa- 
geat  i*  f . 

Here  t~i,  therefore. 


IMlUfC- 
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-      =.  1 25000000CX>00 
o 

-ij  =r-ooooo6io3;i56 

— ^         =,0000000008278 

Z 


I 
I 

'  ♦ 
I 


[ 

=.0006510416667 

^•000000068 1 1 96 
=.0000000000106 


13.8'* 


=•000000000000 1 


•000651 1097969 


+.1 250061043435 
— ^0006511097969 


Ag  =.1243549945466 

III.  Calculation  of  tbe  arch  whose  tangent  Is  ^ 
Here  i^^t  therefore, 

fi  +  T7q«""-.  ,0?*  +r  &^- 


18-18 


3.i8«^5.i8« 


I 

I 


5.18* 

I 

9I185 


=.000000x058443 

=.0000000000006 


3.x8» 

I 


7.18^* 
=.00005715592x4 


55  =.0000000002333 

.000057x56x547 


+•055555^614005 
—0000571561547 

Ajg  =-0554985052458 
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reciprocal,  or  the  powers  of  that  reciprocal ;  it  is  how-  Squiring. 
ever  evident,  that  anj  one   of  these  being  known,  the  -     w 
arch   itself  becomes  immediately  known.     The  first 
series  is  as  follows.    Let  a  denote  any  arch  of  a  circle, 
and  let  its  tangent,  the  tangents  of  its  half,  &c.  be 
briefly  denoted  by  tan.  a,  tan.  i  a,  &c.    Then  shall 

4-  f  tan.  i  a-(- j^  tan.  ^  o^^  tan.  i  a 


a     tan. a 

+  T^tan.TVfl +T  +  T'+S. 

Here  the  arches  a,  ia^  jo,  •}a,  &c.  constitute  a  geome* 
trical  progression,  having  the  number  of  its  terms  in* 
finite,  and  their  common  ratio  t*  The  letters  T  and  T' 
are  put  for  any  two  adjoining  terms  fafter  the  first)  of 
the  series,  and  S  is  pot  for  the  sum  of  all  the  terms  fol- 
lowing these  ;  and  this  sum  is  always  contained  between 
two  limits,  one  of  which  is  y  of  the  latter  of  the  two 
terms  T  T',  and  the  other  is  a  third  proportional  to 
their  difference ;  and  the  last  of  the  two  being  always 
less  than  the  first  of  these  limits,  but  greater  than  the 
second.  As  a  specimen  of  the  way  of  applying  this 
series,  we  shall  give  the  calculation  of  the  length  of  an 

arch  of  00°  to  six  decimal  places.     In  this  case     ■ 

^  tan.  a 

=  cotan.  a=o,  tan.  •{-  a=  i,  the  remaining  quantities 

tan.  ^a,  tan.  ^  a,  &c.  are  to  be  computed  from  tan.  ia 

by  this  formula,  tan.  i  A=:^f  - — j-j  +  x  J— 


Un.A* 


Accordingly  we  find 

tan.  iazzi, 

tan.  {0=  .4x42136 

tan.  ias  •X989X23 


tan.  -^1^1=  .09849x4 
tan.  •/va=.049i268 
tan.  ^i;a=.0245486 


¥ 


3A  T=*42569x  1638x26 
2A  g  =.2487099890932 
2At^=.xxo997oio49i6 

of  the  clrcum.  or  A  i  =.785398x63397 


Thus  by  a  very  easy  calculation  we  have  obtained  one* 
fourth  of  the  circumference  true  to  x  2  decimal  places  ^ 
and  indeed  by  this  method  we  may  find  an  approxi- 
mate value  of  the  ratio  of  tbe  diameter  to  the  circnm* 
ference  to  200  places  of  figures,  with  perhaps  as  much 
ease  as  Vietaor  Romanus  found  it  to  xo  or  X5  figures. 
We  have  already  observed  that  Van  Ceulen  desired 
that  his  quadrature^  which  extended  only  to  35  deci- 
mals, might  be  inscribed  on  his  tomb ;  firom  which  we 
may  reasonably  infer  that  the  time  and  laboi^r  be  had 
bestowed  in  the  calenlution  most  have  been  very  great } 
hut  by  an  artiBce  of  the  kind  we  have  been  explaining, 
Euler  in  x8  hours  verified  Lagny^s  quadrature  of  128 
figures. 

In  concluding  this  article  we  shall  briefly  notice 
some  series  for  the  indefinite  rectification  of  the  circle, 
which  have  just  appeared  in  the  sixth  volume  of  the 
Edinburgh  Philosophical  Transactions.  They  are  given 
by  Mr  W.  Wallace  of  the  Royal  Military  College,  in 
a  paper  entitled,  New  Series  for  the  Qjuadrature  of  the 
Cofdc  Sections^  and  the  Confutation  of  Logarithms, 
These  series  do  not  give  the  arch  directly,  hut  only  its 


S. 


t  tan.  i  iF=.50000oo 

jUn.  i  fl=.xo35534 

•g-tan.  f  0=^.0248640  ' 

^Un.^a=.oo6i557 

T  =^  tan.  -^  fl=.oox5352 

T'=^Un.^fl=.ooo3836  . 

i=  .6366197, 
Arch  of  90^1=0=1.570796 


The  second  series  given  in  this  paper  is  expressed 
as  follows.  Let  cos.  a,  cos.  ^,  &c.  denote  the  co- 
sine •  of  the  arch,  the  cosine  of  its  half,  &c.    Then 


X 


X  X  -|-cos.a      I 

'4  X^-COS.  fl    *   6  ' 

(I   I — -COS.  ja       I   i*-cos.  ^ 
4*  X  4-cos.  ia      4*  I -f-cos.  ^a 

I      X-— COS.  ia  r«        r«.        «\ 

+—  — 7-  ....  +T+T'+Sl. 

'    4^  X-f-COS.  {41  T     T^      T-    y 

Here,  as  before,  the  letters  T,'  T^  denote  any  two  adS. 
jacent  terms  of  the  series  in  the  parenthesis,  and  S  is 
put  fi>r  the  sum  of  all  the  following  terms,  which  in  this 
case  is  always  less  than  tt*^'*  .^°^  greater  than  a  third 
proportional  to  T— T'  and  P.    Th^  second  series  coa^ 


fermula  in  tbii  ca*e  being  cai,  \ 


S    T    A 

Sguuing:  vcrgei  quictei  thao  the  &nl,  and  U  besides  belter  adapt. 

II  ed  to  c^cuUtion,  because  the  cosines  of  ibe  series  of 

SfbUng.  gjche*  ia,  JB,  &c.  are  noir  easily  deduced  from  ibe 

"^  cosine  of  a  and  one  aoather  tbao  tbe  tangent).     Tbe 

There  are  various  other  series  for  tbe  rectification  of 
an;^  Tcb  of  a  circle  given  in  ibe  aaroe^per,  some  of 
whicb  converge  faster  than  either  of  the  tno  we  havo 
here  specified,  and  all  bavR  rhe  property  of  being  appli- 
eable  to  every  poaiible  cate,  and  of  having  very  simple 
limits,  betnecn  nbich  tbe  sums  of  all  their  terras  fbl- 
loning  any  propostd  term  are  alieay*  contained.  It 
may  rIm  be  observed  that  theprinciple*  from  which  ihoy 
are  deduced  are  of  tbe  most  simple  and  elementary  kind, 
insomuch  that  the  author  has  slated  it  as  his  o^nion, 
Ibat  tbeir  ioveatif^tion  might  even  be  admitted  into 
and  form  a  part  of  the  elements  of  geometry. 

SQUATINA.  See  S^uAUts,  Ichthyology  /«- 
dtx. 

SQUILL.  See  Scilla,  Botany  and  Materia 
Me  Die  A  InJei. 

SQUILLA,  the  name  of  a  species  of  cancer.  See 
Cancer,  Entomology  Index. 
SQUINTING.  See  Medicine,  N»  383. 
SQUIRREL.  See  SciuRus.  Mammalia  Index. 
STABBING,  in  Law.  The  offence  of  mortally 
stabbing  an  oilier,,  though  done  upon  a  sudden  provoca- 
tion, is  punished  as  murder }  the  benefit  of  clergy  be- 
ing taken  anay  freoi  it  by  statute.  ~  (Sec  Murder), 
For  by  Ja.  I,  c  8.  when  one  thrusts  or  stabs  another, 
not  then  having  a  weapon  drawn,  or  wbo  hath  not  then 
first  stricken  the  party  stabbing,  so  tbat  he  diea  tbereof 
within  six  months  after,  the  offender  shall  not  have  the 
benefit  of  clergy,  thoogh  be  did  it  not  of  malice  afore- 
thought. This  Etatute  nas  made  on  account  of  the  fre- 
quent qnarrels  and  stabbings  with  short  daggers  between 
the  ScoUb  and  tbe  English  at  tbe  accesiiun  of  James  I. ; 
and  being  therefore  of  a  temporarj  nature,  ought  to 
have  expired  with  the  mischief  which  it  meant  to  remedy. 
For,  in  point  of  solid  and  substantial  justice,  it  cannot 
be  said  that  the  mode  of  killing,  whether  by  stabbiog, 
strangling,  or  ibooling,  can  ettber  extenuate  or  enhance 
the  guilt ;  unless  where,  as  in  the  case  cf  poisoning,  it 
Games  with  it  internal  evidence  of  cool  and  deliberate 
Biatiati  "i^''^^*  But  the  benignity  of  the  law  bath  construed 
Commmt.  ^  statute  so  favourably  in  behalf  of  the  subject,  and 
roL  ir.  M  strictly  when  against  him,  that  tbe  offence  of  stab- 
p.  i9>  b'Dg  now  stands  almost  upon  the  same  footing  as  it  did 
at  the  common  law.  Tbua,  (not  to  repent  the  cases 
mentioned  nndcr  Manslaughter,  of  slabbing  an  aduU 
teress.  Sue.  vrbieh  are  barely  manslaughter,  as  at  eom- 
mon  law),  in  the  construclion  of  this  statute  it  hath  been 
doubted,  whether,  if  the  deceased  had  struck  at  all  be- 
fore  the  mortal  blow  given,  this  does  not  lake  it  out  of 
the  statute,  thoogh  in  the  preceding  quarrel  ifae  slabber 
bad  given  tbe  fir<t  blow  ;  and  it  seems  to  he  ibe  better 
opinion,  that  this  is  not  within  the  statute.  AUo  il  bath 
been  resolved,  that  the  killing  a  man,  by  throwing  a 
hammer  or  other  weapon,  is  not  wilbin  the  statute ;  and 
whether  a  shot  with  a  pistol  be  so  or  not  is  doubled. 
But  if  the  parly  slain  had  •  cudgel  in  his  hand,  or  had 
thrown  a  pot  or  a  bottle,  or  discharged  a  pistol  at  tbe 
j^arty  stabbing,  this  is  a  sufficient  reason  for  having  a 
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weapon  drawn  on  hit  aide  within  tbe  words  of  the  Ga- 
ulle. 
STACHYS, Hedge- KETTLE,  or  A  ll-hcal.  a  geon*  ^ 

of  (ilants  belonging  to  the  claas  of  didynnmia,  and  order  ^, 
of  Kymnospermin  i  and  in  the  natural  syHiem  arranged 
under  the  4  id  oider,  FertkiBtita.  Sec  Botany  Indit. 
STADIUM,  an  ancient  Greek  long  measure,  con- 
taining 1 25  geometrical  paces,  or  61^  Roman  Icet,  cor- 
responding to  oor  furlong.  Tbe  word  is  aaid  to  be 
formed  fmra  the  Greek  word  tmnt,  "  a  slation,"  orir^, 
"  to  stand,"  because  it  is  reported  that  Hercules  haiing 
run  a  stadium  at  one  breath,  stood  atill  at  the  end  of  it. 
The  Greeks  usually  measured  distances  by  stadia, which 
they  called  niutrfut.  Stadium  also  signified  tbe  coniw 
on  Hbtch  their  races  were  run. 

STADTHOLDEH,  formerly  tbe  t^ncipal  magi- 
strate or  governor  of  the  Seven  United  Frovinces.  Al- 
though this  office  is  now  abolished  and  that  of  kisg 
substituted,  our  readers  will  probably  not  b«  ill  pleaded 
with  n  sliort  account  «f  the  several  powers  and  claims 
connected  with  it.  To  render  that  accouDt  the  mote 
intelligible,  we  shall  trace  the  office  of  «  stadiholdcr 
fi-oro  ils  origin. 

The  Seven  Provinces  of  the  Low  Caaatriei  wete 
long  governed  by  princes  invested  witli  the  sovereignly, 
ihougb  limited  in  ihelr  powers,  and  under  varioo*  titki; 
as  CfunU  of  Hollund,  Dukes  of  Gae/dcr,  Buhap  i^f 
Utrerfil,  &c,  When  these  countries  fell  to  tbe  prioc<< 
of  tbe  bou(>e  of  Burgundy,  and  afterward*  In  thoie  rf 
Austria,  who  bad  many  other  deminioos,  the  abM^cte 
of  the  sovereign  was  supplied  by  a  ntadlholder  or  gover- 
nor, vested  with  very  ample  powers.  Tbeae  stadlhol- 
ders  or  lieutenants  had  the  ad  ministration  of  the  govern- 
ment, and  presided  In  (he  courts  of  jn&lice,  nhose  juris- 
diction was  not  at  that  time  confined  merely  lo  the  Iriil 
of  causes,  but  extended  to  affairs  of  stale.  Tbe  stadt- 
bolders  swore  allegiance  la  ibe  piinces  at  their  Inaugs. 
ration,  jointly  with  the  states  of  the  provinces  they  go- 
verned. They  likewise  look,  an  oalh  to  ihe  stain,  hj 
which  ihey  promised  to  mainlain  their  fundumental  laiti 
and  privileges. 

It  was  upon  this  footing  that  William  ibe  Fint, 
prince  of  Orange,  was  made  govcmnr  and  tieutenanU 
general  of  Holland,  Zealand,  and  Utrecht,  by  Phlh'p 
tbe  Second,  upon  bi*  leaving  the  Low  Countries  lo  ;>• 
into  Spain,  Tbe  trouble*  beginning  soon  after,  ifais 
prince  found  means  to  bring  about  an  uiiion,  in  1576, 
between  Holland  and  Zralund  ;  tbe  stale*  of  which  Ire 
provinces  put  into  his  bands,  as  far  as  was  in  their 
power,  the  sovereign  authority  (for  so  long  time  as  ibey 
should  remain  in  war  and  under  arms),  upon  the  same 
footing  a*  Holland  had  Intrusted  him  with  it  the  }ear 
before.  In  IjSi  the  same  authorily  was  again  renrw- 
ed  to  him  by  Holland,  as  It  was  soon  after  by  Zral.ad 
likewise  ;  and  in  1584,  being  already  elected  count  of 
Holland,  upon  certain  conditiuiit  be  would  have  bren 
formally  invested  with  tbe  sovereignly,  had  rot  a  wretch 
hired  and  employed  by  tbe  court  of  Spain,  put  an  end 
to  his  life  by  a  horrid  a«saBsi nation. 

In  ihe  preamble  of  the  ioslrumenls  by  which  the 
slates  in  1581  conferred  llie  sovereign  authority  open 
Prince  Wlllsni  the  Firil,  we  find  these  remarkable 
wordf^,  which  are  there  fvt  down  as  fundamental  rules : 
"  Tbat  all  lepublirs    and  communilits  ought  to  fir- 
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dtbold.  BC'w,  maintain,  and  fortify  themselves  by  unanimitj) 
which  being  impossible  to  be  kept  up  always  among  so 
many  members,  often  differing  in  inclinations  and  senti- 
ments, it  is  consequently  necessary  that  the  government 
should  be  placed  in  the  hands  of  one  single  chief  magi- 
strate.^* Many  good  politicians,  and  the  greatest  part 
of  the  inhabitants  of  these  provinces,  since  the  establish- 
ment of  the  republic,  looked  upon  the  stadtholderian 
government  as  an  essential  part  of  her  constitution ',  nor 
lias  she  been  without  a  stadtholder  but  twice,  that  is  to 
say,  from  the  end  of  1650  to  1672)  and  again  from 
March  1702  till  April  1747.  The  provinces  of  Fries- 
land  and  Groningen,  with  Ommelands,  had  always  a 
stadtholder  without  interruption :  their  instructions  may 
be  seen  in  Aitzema ;  but  formerly  the  powers  of  the 
stadtholder  of  these  provinces  were  conhned  within  nar- 
rower bounds,  and  till  William  the  Fourth  there  was 
no  stadtholder  of  the  seven  provinces  together. 

The  stadtholder  could  not  declare  war  or  make  peace, 
but  he  had,  in  quality  of  captain-general  of  the  union, 
the  command  in  chief  of  all  the  forces  of  the  state  (a)  > 
and  military  persons  were  obliged  to  obey  him  in  every 
thing  that  concerned  the  service.  He  was  not  limited 
by  instructions  ^  but  he  had  the  imporant  power  of  gi^ 
ving  out  orders  for  the  march  of  troops,  and  the  dis- 
positioh  of  all  matters  relative  to  them.  He  not  only 
directed  their  marches,  but  provided  for  the  garrisons, 
and  changed  them  at  pleasure.  All  military  edicts  and 
regulations  came  from  him  alone  ^  he  constituted  and 
authorised  the  high  council  of  war  of  the  United  Pro- 
vinces, and,  as  captain-general  of  every  province,  dis- 
posed of  all  military  offices,  as  far  as  the  rank  of  colonel 
inclusively.  The  higher  posts,  such  as  those  of  velt- 
marshals,  generals,  lieutenant-generals,  major-generals, 
were  given  by  the  states-general,  who  chose  the  persons 
recommended  by  his  highness.  He  made  the  governors, 
commandants,  occ  of  towns  and  strong  places  of  the  re- 
public, and  of  the  barrier.  The  persons  nominated  pre- 
sented their  instruments  of  appointment  to  their  high 
mightinesses,  who  provided  them  with  comniissions. 
The  states-general  had  likewise  great  regard  to  the  re- 
commendation of  the  prince  stadtholder  in  the  disiposi* 
tion  of  those  civil  employments  which  were  in  their  gift. 

The  power  of  the  stadtholder  as  high-admiral,  ex- 
tended to  every  thing  that  concerned  the  naval  force  of 
the  republic,  and  to  all  the  other  affairs  that  were  here 
within  the  jurisdictiori  of  the  admiralty.  He  presided 
at  these  boards  either  in  person  or  by  his  representatives  ^ 
and  as  chief  of  them  all  in  general,  and  of  every  one  in 
particular,  he  had  power  to  make  their  orders  and  in- 
ktructions  be  observed  by  themselves  and  others.  He 
bestowed  the  posts  of  lieutenant-admiral,  vice-admiral, 
and  rear-admiral,  who  commanded  under  him  ^  and  he 
made  likewise  post-captains. 

The  stadtliolder  granted  likewise  letters  of  grace,  pav- 
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don,  and  abolition,  as  well  for  the  crimes  called  Com-  StadthoM- 
munia  Delicto^  as  for  military  offences.  In  Holland 
and  Zealand  these  letters  were  made  out  for  crimes  of 
the  first  sort,  in  the  name  of  the  states,  with  the  advice 
of  his  h  ighness.  In  military  offences  he  consul  ted  the  high 
council  of  war;  and  upon  ih^communia  delicto  he  took 
the  advice  of  the  courts  of  justice,  of  the  counsellors, 
committees  of  the  provinces,  of  the  council  of  state,  and 
the  tribunals  of  justice  in  the  respective  towns,  accord- 
ing to  the  nature  of  the  case. 

In  the  provinces  of  Holland  and  Zealand,  the  stadt- 
holder elected  the  magistrates  of  the  towns  annually, 
out  of  a  double  number  that  were  returned  to  him  by 
the  towns  themselves. 

When  any  of  these  offices  became  vacant,  which,  at 
the  time  there  was  no  governor,  were  in  the  disposal  of 
the  states  of  Holland,  or  as  formerly  in  that  of  the 
chamber  of  accounts,  the  stadtholder  had  his  choice  of 
two,  or,  in  sonic  cases,  of  three  candidates,  named  by 
their  noble  and  great  mightinesses.  He  chose  likewise 
the  counsellors,  inspectors  of  the  dykes  of  Kynland, 
Delfland,  and  Scheeland,  out  of  three  persons  presented 
to  him  by  the  boards  of  the  counsellors  inspectors  ^ 
which  boards  were  of  very  ancient  establishment  in 
Holland. 

His  highness  presided  in  the  courts  of  Holland,  and- 
in  the  courts  of  justice  of  the  other  provinces.;  and  his 
name  was  placed  at  the  head  of  the  proclamations  and 
acts,  called  in  Dutch  Mandamenten^  or  Provision  van 
Justitie,  In  Overyssel  and  in  the  province  of  Utrecht 
the  possessors  of  nefs  held  of  the  prince  stadtholder* 
He  was  supreme  curator  of  the  Universities  of  Guelder, 
Friesland,  and  Groningen  ;  grand  forester  and  grand 
veneur  in  Guelder,  in  Holland,  and  other  places.  In' 
the  province  of  Utrecht,  his  highness,  by  virtue  of  the 
regulation  of  1674*  disposed  of  the  provostships  and- 
other  benefices  which  remained  to  the  chapters,  as  also 
of  the  canonical  prebends  that  fell  in  the  months  whiclr 
were  formerly  the  papal  nrionths. 

By  the  first  article  of  the  council  of  state  of  the  Unit- 
ed Provinces,  the  stadtholder  was  the  first  member  of 
it,  and  had  a  right  of  voting  there,  with  an  appointment 
of  25,000  guilders  a-year.  He  assisted  also,  as  often  as 
he  thought  it  for  the  service  gf  tlie  state^  at  the  delibe- 
rations of  the  states-general,  to  make  propositions  to 
them,  and  sometimes  also  at  the  conferences  which  the 
deputies  of  their  high  mightinesses  held  in  their  differ- 
ent committees,  in  consequence  of  their  standing  orders. 
He  likewise  assisted  at  theassembliesof  the  states  of  cacli- 
particular  province,  and  at  that  of  the  counsellors  com- 
mittees. In  Guelder,  Holland,  and  Utrecht,  his  high- 
ne«  had  a  share  of  the  sovereignty,  as  chief  or  president 
of  the  body  of  nobles;  and  in  Zealand,  wherehe  posses- 
sed the  marquisate  of  Veer  and  Flushing,  as  first  noble, 
and  representing  the  whole  nobility.    In  his  absence  he 

had 


(a)  In  times  of  war,  however,  the  states  had  always  named  deputies  for  the  army,  to  accompany  the  stadhol- 
ders  in  the  field,  and  to  serve  them  as  counsellors  in  all  their  enterprises,  particularly  in  the  most  important  af- 
fairs, such  as  giving  battle,  or  undertaking  a  siege,  &c.  This  was  always  practised  till  the  accession  of  King 
William  the  Third  to  the  crown  of  Great  Britain,  and  after  his  death  was  continued  with  regard  to  the  general 
in  chief  of  the  army  of  the  republic.  In  1747  and  1748  there  were  likewise  deputies  with  the  army,  but  with 
more  limited  power. 
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SudthoU-  bad  in  Zetland  hit  reprucDtatiTes,  ifho  bad  the  first 
cr  place  aoit  the  first  voice  ip  all  the  councils,  and  the  first 
D        of  whom  ni3  always  first  deput;)'  from  the  provioce  to 

.  °''^'_  ^  the  assembly  of  their  high  nightiiuMses. 

'  In   1749  the  priDce  itadtholdcr  was  created  by  the 

states-general,  fcoTeraor-^neral  and  Hupreine  director  of 
the  East  and  West  India  companitra  ;  dignities  nhtch 
gave  bima  great  deal  of  authority  and  power,  and  which 
had  never  been  conferred  upon  any  of  his  predrcesmrs, 
nor  had  tbey  hitherto  been  mode  hereditary.  He  had 
Iiis  representatives  in  the  several  chambers  of  the  com- 
pany, and  chose  their  directors  out  of  a  nomioatton  of 
three  qnalified  persons.  The  prince  enjoyed  this  prero- 
gitive  in  Zealand  from  the  time  of  his  elevation  to  the 
stadtbolderate. 

The  revenues  of  the  stadtbolderate  of  ihe  seven  Unit- 
ed Provinces  were  rechoned  (including  the  25,000 
guilders  which  the  prince  enjoyed  annually  as  the  first 
member  of  the  council  of  state,  and  what  he  had  from 
the  India  company's  dividends)  to  amount  to  300,000 
guilders  a-year.  As  captaio'general  of  the  union,  hit 
serene  highness  hid  120,000  guilders  per  annum  ;  be- 
sides 24,000  from  Friesland,  and  12,000  from  Gionin- 
;;en,  to  quality  of  captain-general  of  those  provinces. 
In  times  of  war  the  state  allowed  exlraordioary  sumi-to 
the  captain-general  for  the  expence  of  every  campaign. 
All  these  powers  and  privileges  were  held  by  the 
prince  of  Orange  previous  to  the  revolotionary  war  of 
France.  But  since  Holland  was  relieved  from  French 
thraldom,  and  united  with  the  BeJgic  provinces,  the 
prince  has  assumed  tbe  title  vf  king  of  the  Netber- 

sf^HELINA,  a  gemis  of  plants  belonging  to  tbe 
class  of  syngenesia,  and  order  of  polygamia  Kqnalis  : 
-and  in  the  natural  system  arranged  under  tbe  49th  or- 
der, Compoaitte.     See  Botany  Indei. 

STAFF,  an  instrument  ordinarily  used  to  rest  on  in 
walking.  Tbe  staff  is  also  frequently  used  as  a  kind  of 
'  natural  weapon  both  of  ■{fence  Aud  defence  ;  and  for 
several  other  purposes. 

Staff,  a  light  pole  erected  in  different  parts  ofasbip, 
whereon  to  hoist  and  display  the  colours. 

Tbe  principal  of  these  is  reared  immediately  over  the 
stern,  to  display  the  ensign;  another  is  fixed  on  the 
bonsprit,  to  extend  the  jack  ;  tlirte  more  are  erected  at 
tbe  three  mast  heads,  or  formed  by  their  upper  ends,  to 
show  the  flag  or  pendant  of  (he  respective  squadi-on  or 
division  to  which  the  ship  is  appropriated.  See  EN- 
SIGN, Mast,  Jack,  ami  Pendant. 

Staft,  in  military  matters,  consists  of  a  quarter- 
roaster- genera  I,  adjutant- general,  and  majors  of  brigade. 
The  staff  properly  exists  only  in  time  of  war.  See 
Q,UAltTER- Matter  General,  &c. 

Hegimental  Staff,  consists  in  the  adjutant,  qnartcr- 
master,  chaplain,  surgeon,  &.c. 

Staff,  in  Music,  five  lines,  on  which,  with  the  inter- 
mediate spaces,  the  notes  of  a  song  or  piece  of  music  are 
marked. 

FoftStaff.     See  FoRS-Staff. 

STAFFA,  one  of  the  Hebrides  or  Western  Islands 
of  Scotland,  remarkable  for  its  basaltic  pillan.  It  was 
visited  by  Sir  Joseph  Banks,  who  communicated  tbe 
following  account  of  it  to  Mr  Pennant. 

"  The  little  island  of  Staffa  lies  on  tbe  west  coast  of 
Mull,  about  three  leagues  norlb-east  from  lona,  or  Ico- 
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about  «n  English  mile,  ; 
On  the  east  side  of  <- 
the  island  is  a  small  bay  where  boats  generally  land  ;  a 
little  to  tbe  aouthward  of  which  tbe  first  appcaraace  of 
pillan  is  to  be  observed^  they  are  small  ;  and  instead 
of  being  placed  upright,  lie  down  on  their  aide,  each 
forming  a  segment  of  a  circle.  From  tbencc  you  pass 
a  small  cave,  above  which  the  pillan,  now  grown  a  lit- 
tle larger,  ai«  inclioing  in  all  directiona :  in  one  place 
IB  particular,  a  small  mast  of  tbem  very  mach  resembles 
tbe  ribs  of  a  ship.  From  hence  having  pssacd  tbe  cave, 
which,  if  it  is  not  low-water,  you  mnst  do  in  it  boat,  yon 
come  to  (he  first  ranges  of  pillars,  which  are  still  ntt 
above  half  as  large  as  those  a  little  beyond.  Over 
against  tbis  place  is  a  small  island,  called  in  Erse  fiM> 
»ha-la,  separated  from  the  main  by  a  chaanel  not  many 
fatbomc  wide.  Tbe  whole  island  is  compoaed  of  pilUn 
without  any  stratum  above  them  ;  they  are  still  small, 
hat  by  mud)  the  neatest  formed  of  any  about  the  place. 
"  The  first  division  of  the  island,  lor  at  high  water  it 
it  divided  into  two,  makes  a  kind  of  a  cone,  tbe  pil- 
lars converging  together  towards  the  centre  :  00  tbe 
other  they  are  in  genersd  laid  down  flat  :  and  in  the 
front  nest  to  the  main,  you  see  how  beautifully  they 
are  packed  togethw,  their  ends  coming  out  square  with 
the  bank  which  they  form.  All  these  have  their  traoa- 
verse  sections  exact,  and  their  Eurfaces  smooth  ;  which 
is  by  no  means  the  case  with  tbe  large  ones,  which  aie 
cracked  in  all  directions.  I  must  question,  however, 
if  any  part  of  this  whole  island  of  Boo-tha-la  is  two  feet 
in  ^liameter. 

"  Tbe  main  island  opposite  to  Boo-aha-la,  and  farthn 
towards  the  north-west,  is  supported  by  ranges  of  [^* 
lara  pretty  erect,  and,  though  not  tall  (as  they  are  not 
uncovered  to  tbe  base),  of  large  diameters  ^  and  at 
their  feet  is  an  irregular  pavement,  made  by  tbe  upper 
sides  of  such  as  have  been  broken  off,  which  extends  u 
far  under  water  as  the  eye  can  reach.  Here  the  foioH 
of  the  pillars  are  apparent}  these  are  of  three,  four,  fire, 
six,  and  seven  sides;  but  tbe  numbers  of  five  and  six  are 
by  much  the  most  prevalent.  The  largest  I  meatored 
was  of  seven  ;  it  was  four  feet  five  inches  in  diameter. 
"  The  surfaces  of  these  large  pillars,  !n  general,  are 
rough  and  uneven,  full  of  cracks  in  all  directions  *,  the 
transverse  figures  in  the  upright  ones  never  fail  to  ma 
in  their  true  directions.  Tbe  surfaces  npon  which  we 
walked  were  nflen  flat,  having  neither  concavity  nor 
convexity;  tbe  larger  number,  however,  was  concavr, 
thouf^h  tomewereverjevidenllyconvex.  In  some  places, 
the  interstices  within  tbe  perpendicular  figures  were 
filled  up  with  ayeliow  spar  :  in  one  place,  a  vein  passed 
in  among  the  mass  of  pillars,  carrying  here  and  tbeie 
small  threads  of  spar.  Though  they  were  broken  and 
cracked  through  in  all  directions,  yet  their  perpcndica- 
lar  figures  might  easily  be  traced  :  from  whence  it  ii 
easy  to  infer,  that  whatever  the  accident  might  have 
been  that  caused  the  dislocation,  it  happened  after  tht 
formation  of  the  pillars, 

"  From  hence  proceeding  along  shore,  you  arrive  at 
Fingal's  cave.  Its  dimenaioos  I  have  given  in  the  fora 
of  a  table : 


Length  of  the  cave  (irom  the  rock  witliont, 
From  tbe  pitch  of  tbe  arch. 


Feefc    la. 
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Breackb  of  ditto  mt  the  mouth. 

At  the  farther  end. 

Height  of  the  arch  at  the  mouth. 

At  the  end. 

Height  of  au  outside  pillar. 

Of  one  at  the  north-west  comer, 

Depth  of  water  at  the  mouth, 

At  the  bottom,  -     .     - 


C 


53 

7 

20 

0 

117 

6 

70 

0 

39 

6 

H 

0 

18 

0 

9 

0 
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Stratum  below  the  pillar  of  lava-Kke  matter, 
Length  of  pillar,  ... 

Stratum  above  the  pillar, 

**  N<>  5.  Another  part  to  the  westward. 

Stratum  below  the  pillar. 

Height  of  the  pillar,         -         -         •         . 

Stratum  above,  ... 


*'  The  cave  runs  into  the  rock  in  the  direction  of 
north-east  by  east  by  the  compass. 

^^  Proceeding  farther  to  the  north-west,  you  meet  with 
the  highest  ranges  of  pillars  j  the  magnincent  appear- 
ance of  which  IS  past  all  description.  Here  they  are 
bare  to  their  very  basis,  and  the  stratum  below  them  is 
also  visible :  in  a  short  time  it  rises  many  feet  above 
the  water,  and  gives  an  opportunity  of  examining  its 
quality.  Its  surface  is  rough,  and  has  often  large  lumps 
of  stone  sticking  in  it  as  if  half  immersed :  itself,  when 
broken,  is  composed  of  a  thousand  heterogeneous  parts, 
which  together  have  very  much  the  appearance  of  a 
lava  'y  and  the  more  so,  as  many  of  the  lumps  appear 
to  be  of  the  very  same  stone  of  which  the  pillars  are 
formed.  This  whole  stratum  lies  in  an  inclined  posi- 
tion, dipping  gradually  towards  the  south-east.  As 
hereabouts  is  the  situation  of  the  highest  pillar?,  I  sliall 
mention  my  measurements  of  them,  and  the  diiferent 
strata  in  this  place,  premising,  that  the  measurements 
were  made  with  a  line  held  in  the  hand  of  a  person 
who  stood  at  the  top  of  the  cliff,  and  reaching  to  the 
bottom  I  to  the  lower  end  of  which  was  tied  a  white 
mark,  which  was  observed  by  one  who  staid  below  for 
the  purpose  :  when  this  mark  was  set  off  from  the  wa- 
ter, the  person  below  noted  it  down,  and  made  signal  to 
him  above,  who  made  then  a  mark  in  his  rope  :  when- 
ever this  mark  passed  a  notable  place,  the  same  signal 
was  made,  and  the  name  of  the  place  noted  down  as 
before  :  the  line  being  all  hauled  up,  and  the  distances 
between  the  marks  measured  and  noted  down,  gave, 
when  compared  with  the  book  kept  below,  the  distances, 
as  for  instance  in  the  cave  : 

*^  N®  I.  in  the  book  below,  was  called  from  the  wa- 
ter to  the  foot  of  the  first  pillar  in  the  book  above ; 
N°  1.  gave  36  feet  eight  inches,  the  highest  of  that  as- 
cent, which  was  composed  of  broken  pillars. 


•c 


N^  I.  Pillar  at  the  west  corner  of  Fingal*8  cave. 


1  From  the  water  to  the  foot  of  the  pillar, 

2  Height  of  the  pillar, 

3  Stratum  above  the  pillar. 


Feet.  In. 
12    10 


37 
66 


3 
9 


ti 


N®  2.  Fingal's  cave. 


3« 

39 

3» 

34 


8 
6 

4 
4 


1  From  the  water  to  the  foot  of  the  pillar, 

2  Height  of  the  pillar, 

3  From  the  top  of  the  pillar  to  the  top  of  the 
arch,  -  -  -  . 

4  Thickness  of  the  stratom  above. 
By  adding  together  the   three  first  measure- 
ments, we  got  the  iieight  of  the  arch  from 
the  water,  -  -  -  1176 

"  N**  3.  Comer  pillar  to  the  westward  of 

FingaPs  cave. 
Vai..  XlX.  Part  II.  t 


II 

54 
61 


17 

SO 

51 


O      SuOTa 

5    Suffocd. 
•hire. 


I 

O 

I 


'*  N°  5*  Another  pillar  fiirther  to  the  west- 
ward. 


19 

SS 
54 


8 


Stratum  helow  the  pillar, 

Height  of  the  pillar,  -  -  . 

Stratum  above,  ... 

^'  The  stratum  above  the  pillars,  which  is  here  men- 
tioned, is  uniformly  the  same,  consisting  of  numberless 
small  pillars,  bending  and  inclining  in  all  directions, 
sometimes  so  irregular  that  the  stones  can  only  be  said 
to  have  an  inclination  to  assume  a  columnar  form  ;  in 
others  more  regular,  but  never  breaking  into  or  disturb- 
ing the  stratum  of  large  pillars,  whose  tops  everywhere 
keep  an  uniform  and  regular  line. 

'*  Proceeding  now  along  the  shore  round  the  north 
end  of  the  island,  you  arrive  at  Oua  na  scarve^  or  the 
Corvorant^s  Cave*  Here  the  stratum  under  the  pillars 
is  lifted  up  verv  high  ^  the  pillars  above  are  consider- 
ably less  than  those  at  the  north-west  end  of  the  island, 
but  still  very  considerable.  Beyond  is  a  bay,  which 
cuts  deep  into  the  island,  rendering  it  in  that  place  not 
more  than  a  quarter  of  a  mile  over.  On  the  sides  of 
this  bay,  especially  beyond  a  little  valley,  which  almost 
cuts  the  island  into  two,  are  two  stages  of  pillars,  but 
small  \  however,  having  a  stratum  between  them  exact- 
Ijr  the  same  as  that  above  them,  formed  of  innumerable 
little  pillars,  shaken  out  of  their  places,  and  leaning  in 
all  directions. 

"  Having  passed  this  bay,  the  pilUtrs  totally  cease  j  the 
rock  is  of  a  dark  brown  stone,  and  no  signs  of  regularity 
occur  till  you  have  passed  round  the  south-east  end  of 
the  island  (a  space  almost  as  large  as  that  occupied  by 
the  pillars),  which  you  meet  again  on  the  west  side,  be* 
ginning  to  form  themselves  irregularly,  as  if  the  stratum 
had  an  inclination  to  that  form,  and  soon  arrive  at  the 
bending  pillars  where  I  began. 

^*  The  stone  of  which  the  pillars  are  formed,  is  1^ 
coarse  kind  of  basaltes,  very  much  resembling  the  Giant^s 
Causeway  in  Ireland,  though  none  of  them  are  near  so 
neat  as  the  specimens  of  the  latter  which  I  have  seen  at 
the  British  Museum  ^  owingchiefly  to  the  colour,  which 
in  ours  is  a  dirty  brown,  in  the  Irish  a  fine  black  \  in- 
deed the  whole  production  seems  very  much  to  resemble 
the  Giant^s  Causeway.*' 

STAFFORD,  the  county  town  of  Staffordshire,  in 
W.  Long.  2.  8.  N.  Lat.  53.  o»  It  stands  on  the  river 
Sow,  has  two  parish-churches,  a  fine  square  market-place, 
and  a  flonrishing  cloth-manufacture.  It  sends  two  mem- 
bers to  parliament,  and  is  135  milea  firom  London*  The 
population  was  4868  in  181 1. 

STAFFORDSHIRE,  a  county  of  England,  bound- 
ed  on  the  south  by  Worcestershire,  by  Cheshire  and  Der- 
byshire on  the  north,  by  Warwickshire  and  Derbyshire 
on  tlie  east,  and  Shropshire  and  Cheshire  on  the  west. 
The  Jength  is  reckoned  62  miles,  the  breadth  33,  and 
the  circumference  i8o.  It  contains  five  handreds,  150 
parishes,  8lQ,000   acses,    18  mafket-townii^   and    in 

4K  1811, 


T    A 


i8ir,   J9y,i53  irh»bii«nts.     The  hit,   txtft  in  the 

p:irl4  called  ll)eMonrl»nilsindWoo(llHnils,ni>tl  :il.out  the 
mines  is  fjdoJ,  eapeci:t1ly  upon  lllc  hills,  ivlicre  it  is  ac- 
"  coiinlcil  very  fine.  The  soil  in  the  northern  ninnntain- 
otn  pails  is  not  fertile  j  but  in  the  niidille,  ivlirre  it  i» 
iviitereJ  by  the  Trrni,  tbe  third  river  in  Eni;l;inil,  it  is 
both  tVuiirnl  and  pleasant,  being  a  mixture  of  urable  and 
mrLuInw  frruiirdi.  In  ibe  south,  it  abounila  not  only 
villi  C(iri),  hut  irilh  mines  of  iron  nnd  pita  of  coal. 
Tbe  principal  rlvcra  of  tills  county,  besides  the  Trent, 
itblth  runs  almoit  tbroU);b  the  middle  of  it,  and  aboundi 
niib  siilnion,  aie  ibe  Dove  and  Tame,  both  uf  nbicit 
arc  well  stored  willi  fi^h.  In  (his  county  are  also  a  great 
many  lake*,  and  nierts  Ot  pools,  as  they  are  called  ; 
uhlch,  havln;^  streams  cither  running  into  them  or  from 
them,  cannot  be  supposed  to  be  of  any  great  prejudice 
tn  the  air  ;  they  yield  plenty  uf  iish.  In  dlve^  parts  of 
the  county  are  medicinal  iratris,  impregnaled  with  dif- 
ferent sorts  of  miufrals,  and  consequently  of  dilTcrtnt 
qu;tlitles  and  virtues;  as  those  at  Mints  and  Bcessford- 
hoiise,  irhlch  are  mixed  ivith  bitumen  ;  those  at  In- 
aeslre,  Codsalwood,  and  Willooghbridne  park,  which 
sulphureous.     Of  the  saline  kind  —  •'-  "  ■"  -■•" 
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,t  Cherlley,  Epsom,  Penenet-cloae,  of  which  very  hoi 
■        ""         ■         rell  atNencastte-under-Lii 


talt  is  made.     There 

that  is  said  to  curt  the  king's  evil  ;  another  called  El- 
l/crwell  near  Blemhill,  said  to  be  gnod  for  sore  eyes  ; 
and  a  third  called  the  Spa,  near  Wolverhampton. 

Great  flocka  of  sheep  art  bred  in  this  county,  espe- 
cially In  the  moorlands,  or  mountains  of  the  northern 
part  of  it ;  but  the  wool  is  said  to  be  somewhat  coarser 
than  that  of  many  other  counties.  Of  this  wool,  how- 
ever, they  make  a  variety  of  manufactures,  particularly 
felta.  In  the  low  grouods  along  the  rivers  are  rich  pas- 
tures for  black  cattle  ',  and  vast  quantities  of  butter  and 
cheese  are  made.  In  the  middle  and  southern  parts 
not  only  grain  of  all  kinds,  but  a  great  deal  of  hemp 
und  flax,  are  raised.  This  county  produces  also  lead, 
copper,  iron  ;  marble,  alabaster,  millstones,  limestone  ; 
eoiil,  salt,  and  marles  of  several  sorts  and  colours',  brlck- 
earlh,  fullers  earth,  and  potters  clay,  particularly  a  sort 
used  in  the  glass  manufacture  at  Aniblecot,  and  gold  at 
spven-peiice  a  buahel;  tobacco-pipe  clay;  a  sort  of  red- 
dislhearlh  called  »/</>,  used  in  painting  divers  vessels;  red 
ftnd  yellow  ochres;  fire-stones  for  hearths  of  iron  fur- 
naces, ovens,  &c. ;  iron-stones  of  several  sorts ;  blood- 
stones, or  hematites,  found  in  the  brook  Tent,  which, 
when  net  a  little,  will  draw  red  lines  like  ruddle  ;  quar- 
ry-stones, and  grind-Btones.  For  fuel  the  country  is  well 
supplied  with  turf,  peat,  and  coal  of  several  sorte,  as 
cannel-coal,  peacock- coal,  and  pit-coal.  The  peaeock- 
cnal  is  so  called,  because,  when  turned  to  the  light,  it 
displays  alt  the  colours  of  the  peacock's  tail  ;  but  it  is 
fitter  for  the  forge  than  the  kitchen.  Of  the  pit-coal 
there  is  an  ine.thaustible  store  :  it  burns  into  white 
ashes,  and  leaves  no  such  cinder  as  that  of  the  New- 
castle coi).  When  used  for  malting  it  is  charred,  and 
in  that  state  makes  admirahle  winter-fuel  for  a  chamber. 
This  county  is  in  the  diocese  of  Litchfleld  and  Co- 
ventry, and  the  Oxford  circuit.  It  sends  ten  members 
to  parliament ;  namely,  two  for  the  county,  two  for  the 
city  of  Litchfield,  two  for  Stafford,  two  for  Newcastle- 
under-Line,  and  two  for  Tamwortb.  See  Staftord- 
SHIRE,  Supplement. 

STAG.     See  Cervus,  Mauhalia  Index. 


Stac-H.-JIk.     See  LUCAVD9,  Ektomoi-ogt  r«'>j. 

STAGE,  in  ihc  niudrrn  driima,  llie  ptuce  of  actirn 
and  representation,  included  between  the  pit  and  ihe^ 
Gcrncs  and  answering  to  the  proscenium  or  pulpitnm  of 
the  ancients.     Sec  Playhouse  and  Theaike. 

STAGGERS.     See  Farriert  Index. 

STAIIL,  George  Ernest,  an  eminent  Germin 
chemikl,  Wiis  burn  at  Onold  InJr'ranconia  in  166:),  and 
chosen  professor  of  medicine  tit  Hall,  when  «  ainiti  rsiiy 
was  founded  in  that  eily  in  l(ii)i.  The  excellency  of 
his  lectures  whilst  be  filled  that  chair,  the  importance  of 
his  various  publicatlnns,  and  his  extensive  prwcticr,  aoon 
nUed  his  reputatinn  tn  a  very  great  liei^ht.  He  rrcrir- 
edan  invitation  to  Berlin  in  1716,  wliicb  hxvinn  aiceiit- 
ed,  he  waa  made  counsellor  of  stale  and  physician  lo  the 
king.  He  diid  in  1734,  in  the  75tb  ye*r  of  his  m%e. 
Stuiil  is  tviilioiit  doubt  one  of  the  greatest  men  of  t<  bitk 
the  annali  of  medicine  can  boast :  his  name  marks  llie 
comnienecmcnt  of  a  new  and  more  illustrious  era  in 
cheniisiry.  He  was  the  author  of  tKe  doctrine  of  phlo- 
giston, Rbleh,  though    now   completely   overturned  by 

its  use  ;  as  it  served  tocombine  the  scattered  fragments 
of  former  tbf  mists  into  a  system,  and  tts  it  gave  rise  to 
more  accurate  experiments  and  a  more  scientific  view  of 
the  aubjcci,  lo  which  many  of  the  subsequent  discoveries 
were  owing.  This  theory  maintained  ila  fjround  for 
more  than  half  a  century,  and  was  received  and  sep- 
porled  by  some  of  the  mosi  eminent  men  which  Europe 
has  produced  ;  a  sufficient  proof  of  tbe  ingenuity  and 
the  abilities  of  i!!<  author.  He  was  the  author  alsoef 
A  Theorv  ofMedicine,  founded  upon  ihe  notions  which 
he  entertained  of  the  absolute  dominion  of  mind  over 
body  ;  in  consequence  of  which,  he  affirmed,  lliut  eteiy 
muscular  action  is  a  voluntary  act  of  the  mind,  wlieibtr 
attended  with  consciousness  or  not.  This  theory  be 
and  hia  rollowers  carried  a  great  deal  loo  Htr,  but  ibe 
advices  at  least  which  he  gives  to  attend  to  (he  stale  of 
the  mind  of  the  patient  ate  worthy  of  tfae  sttcDlion  of 


His  principal  works  are,  i.  Experimeitta  et  Observe- 
tinnei Chemica el  P/iysicce,Zi:rVm,  1731,  8vo.  2.Dii- 
setiationes  Medicte,  Hall,  1  vols  4I0.  This  is  a  collec- 
tion  of  theses,      3.  Theoria  Malica  vera,    1737,  4I0. 

4.  Opiaculum   Cliymico-pk^Mico-medieHfH,     1 740,    410. 

5.  A  Treatise  on  Sulphur,  both  Inflammable  and  Fixed, 
written  in  German.  6.  Negolium  Ofiosmn,  Hall,  1710, 
4I0.  It  ia  in  khis  treatise  chiefly  that  he  establishes  hi* 
system  concerning  the  action  of  the  soul  upon  the  body. 
7.  FttnJamcnta  CAymitE Dogmalicie  et  Experimentob't, 
Nuremberg,  1747,  3  vols  410.  8.  A  Treatise  on  Salts, 
written  in  German.  9.  Commenfarium  tn  Milallnr- 
giam  BecrAeri,  1713. 

STAINING  or  Colouring  o/"Bone,  Hork,  Mai- 
RLE,  Paper,  Wood,  Stc     See  tiiese  articles. 

STAIRCASE,  in  Aichitecttirt,  an  a»cent  inclosed 
between  walls,  or  a  balustrade  conaistiDg  of  stairs  or 
steps,  with  landing  places  aud  rails,  aerving  to  make  a 
communication  between  the  several  atoriea  of  a  house. 
See  Architecture,  N"  80,  &c. 

STALACTITES,  in  Mineralogy,  cryslmlline  spars 
formed  into  oblong,  conical,  round,  or  irregular  Widie*, 
compoacd  of  various  crusts,  and  uiaallv  found  hanging 
in  form  of  isicles  from  the  roofs  of  grottoes,  ficc. 

STALAGMITIS,  a  genna  of  tbe  moncecia  order, 
bdoDging 
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rniUs belonging  to  tlie  polygamia  class  of  plants  ^  and  in  the 
I         natunil  method  rankinif  wndr.r  the  38tli  order,  Tncoc- 
"P-    cie.     See  Botany  and  Materia  Medica  Index. 
'*•'*•         STALE,  among  sportsmen,  a  living  fowl  put  in  a 
place  to  allure  and  bring  others  where  tliey  may  he  ta- 
ken.    ¥oT  wiint  of  these,  a  bird  shot,  his  entrails  taken 
out,  and  dried  in  an  oven  in  his  feathers,  with  a  stick 
thrust  through  to  keep  it  in  a  convenient  posture,  may 
serve  as  well  as  a  live  one. 

Stale  is  also  a  name  for  the  urine  of  cattle. 
Animated  STALK.  This  ri^markable  animal  was 
found  hy  Mr  Ives  at  Cuddalore :  and  he  mentions  se- 
veral kinds  of  ic  ;  some  appearing  like  dry  straws  tiid 
together,  others  like  grassy  Kome  have  bodies  much  lar- 
ger than  others,  with  the  addition  of  two  scaly  imper- 
fect wings  ;  their  neck  is  no  bigger  than  a  pin,  hut 
twice  an  long  as  their  bodies;  their  heads  are  like  those 
of  an  hare,  and  their  eyes  vertical  and  very  brisk.  They 
live  upon  flies,  and  catch  these  insects  very  dexterously 
irith  the  two  fore-feet,  which  they  keep  doubled  up  in 
tliree  parts  close  to  their  head,  and  dart  out  very  quick 
on  the  approach  of  their  prey  *,  and  when  they  have  caught 
it,  they  eat  it  very  voraciously,  holding  it  in  the  same 
manner  as  a  squirrel  does  its  food.  On  the  outer  joints 
of  the  fore-feet  are  several  very  sharp  books  for  the  ea- 
sier catching  and  holdingof  their  prey;  while,  with  the 
otlier  feet,  which  are  four  in  number,  they  take  hold  of 
trees  or  any  other  thing,  the  better  to  surprise  whatever 
they  lie  in  wait  for.  They  drink  like  a  horse,  putting 
their  mouths  into  the  water.  Their  excrements,  which 
«re  very  white,  are  almost  as  large  as  the  body  of  the 
mnimal,  and  as  the  natives  say,  dangerous  to  the  eye?. 

STALLION,  or  Stone-horse,  in  the  manege,  a 
horse  designed  fur  the  covering  of  mares,  in  order  to  pro- 
pagate the  species.     See  Equus,  Mammalia  Index. 

STAMFORD,  an  ancient  town  of  Lincolnshire  in 
England  ;  seated  on  the  river  Welland,  on  the  edge  of 
Northamptonshire.  It  contains  six  parish-churches,  se- 
veral good  streets,  and  fine  buildings.  It  had  formerly 
«  college,  the  students  of  which  removed  to  Brazen  Nnse 
college  in  Oxford.  The  population  in  1811  was  4582. 
It  has  no  considerable  manufactories,  but  deals  chiefly 
in  malt.     W.  Long.  i.  27.  N.  Lat.  52.  40. 

STAMINA,  in  Botany^  are  those  upright  filaments 
which,  on  opening  a  flower,  we  find  within  the  corolla 
vorrounding  the  pistillum.  According  to  Linnaeus,  tbey 
«re  the  male  organs  of  generation,  whose  office  it  is 
to  prepare  the  pollen.  Each  stamen  consists  of  two  di- 
stinct parts,  viz.  the  FiLAMENTUM  and  the  aNTHERA. 
Stamina,  in  the  animal  body,  are  defined  to  be  those 
simple  original  parts  which  existed  first  in  the  embryo 
or  even  in  the  seed  ;  and  by  whose  distinction,  augmen- 
tation, and  accretion  by  additional  juices,  the  animal 
body  at  its  utmost  bulk  is  supposed  to  he  formed. 

STAMP-DUTIES,  a  branch  of  the  perpetual  revenue. 
See  Revenue. 

In  Great  Britain  there  is  a  tax  imposed  upon  all 
parchment  and  paper,  whereon  any  legal  proceedings  or 
private  instruments  of  almost  any  nature  whatsoever  are 
ivritten  \  and  also  upon  licenses  for  retailing  wines,  of 
all  denominations  j  upon  all  almanacs,  newspapers,  ad- 
vertisements, cards,  dice,  &c.  These  imposts  are  very 
▼arious  \  being  higher  or  lower,  not  so  much  according 
to  the  value  of  the  property  transferred,  as  according  to 
the  aature  of  the  deed.     Tbe  highest  -do  DOt  exceed 


iix  pounds  upon  every  sheet  of  paper  or  skin  of  parch-  siMHr«. 
ment ;  and  the.se  high  duties  fall  chiedy  upon  grants  j:»4ii«<< 
from    the    crown,    and  upon  certain  law  proceeding^:,  '1 

without  any  regard  to  the  value  of  the  subject.     Thcie  -t^""^i'<'-^ 
are  in  Great  Britain  no  duties  on   the  registration  ^^  <^jnith"» 
deeds  or  writings,  except  the  fees  of  the  officers  who  jVcalih  nf 
keep  the  register ^  and  these  are  seldom  more  than  ix'SatiojUi, 
reasonable   recompense  for  their   labour.     The  crown  ^^•*  "■• 
derives  no  revenue  from  thvm. 

The  stamp-duties  constitute  a  tax  wliich,  though  in 
some  instances  it  may  be  heaviiy  felt,  by  greatly  increa- 
sing the  expence  of  a^l  mercantile  as  well  »s  legal  pro- 
ceedings, yet  (if  moderately  imposed)  is  of  service  to 
the  public  in  general,  by  authenticating  instruments 
and  rendering  it  much  more  diflicult' than  forntcrly  to 
forge  deeds  of  any  standing  ^  since,  as  the  officers  of 
this  branch  of  the  revenue  vary  their  stagips  frequently, 
by  marks  perceptible  to  none  but  themselves,  a  man  that 
would  forge  a  deed  of  King  William's  time,  must  know 
and  be  able  to  counterfeit  the  stamp  of  that  date  also. 
In  France  and  some  other  countries  the  duty  is  laid  on 
the  contract  itself,  not  on  the  instrument  in  which  it  is 
contained  'y  as,  with  us  too  in  England  (besides  the  stamps 
ou  the  indentures),  a  tax  is  laid,  by  statute  8  Ann.  c.  9. 
on  every  apprentice- fee  ^  of6d.  in  the  pound  if  it  be  joi. 
or  under,  and  is.  in  the  pound  if  a  greater  sum  :  but 
this  tends  to  draw  the  subject  into  a  thousand  nice  dis- 
quisitions and  disputes  concerning  the  nature  of  his  con- 
tract, and  whether  taxable  or  not ;  in  which  the  far- 
mers of  the  revenue  are  sure  to  have  tbe  advantage. 
Our  general  method  answers  the  purposes  of  the  state 
as  well,  and  consults  the  ease  of  the  subject  much  better. 
The  first  institution  of  the  stamp-duties  was  by  statute 
5  and  6  W,  and  M.  c.  21.  and  they  have  since,  in  many 
instances,  been  increased  to  five  times  their  original 
amount. 

STANCHION,  or  Stanchions,  a  sort  of  small  pil- 
lars  of  wood  or  iron  used  for  various  purposes  in  a  ship  \ 
as  to  support  the  decks,  the  quarter-rails,  tbe  netting;^, 
the  awnings,  &c.  The  first  of  those  are  two  ranges  of 
small  columns  fixed  under  the  beams,  throughout  the 
ship's  length  between  decks  5  one  range  being  ou  the 
starboard  and  the  other  on  the  larboard  side  of  the  hatch- 
ways. They  are  chiefly  intended  to  support  the  weight 
of  the  artillery. 

STAND,  in  commerce,  a  weight  from  two  hundred 
and  a  half  to  three  hundred  of  pitch. 

STANDARD,  in  War^  a  sort  of  banner  or -flag 
borne  as  a  signal  for  the  joining  together  of  the  several 
troops  belonging  to  \\i»  same  body. 

Standard,  in  commerce,  the  original  of  a  weight, 
measure,  or  coin,  committed  to  the  keeping  of  a  magis- 
trate, or  deposited  in  some  public  place,  to  regulate,  ad- 
just, and  try  the  weights  used  by  particular  persons  in 
traffic.     See  Money. 

STANHOPE,  Philip  Dormer,  Earl  of  Ches* 
TERFIELD,  was  born  in  1695,  andeducated  in  Trinity- 
ball,  Cambridge  ;  which  place  he  left  in  1714,  when, 
by  his  own  account,  he  was  an  absolute  pedant.  In  this 
character  he  went  abroad*  where  a  familiarity  with  good 
company  soon  convinced  him  he  was  totally  mistaken  in 
almost  all  his  notions:  and  an  attentrve  study  of  the  air, 
manner,  and  address  of  people  of  fashion,  soon  polished  « 
man  whose  predominant  desire  was  to  please^  and  who, 
a8  4t  afterwards  appeared,  valved  exterior  accomplish- 
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Stanhope.  nien1«  beyond  ftny  other  human  acquireMcnl.  ^Vhili 
*  -  >  — '  Lord  Stinbope,  he  ^'ot  an  failjr  seat  in  pArliament ;  and 
in  17ZZ,  succeeded  to  hit  father*!  eslatt  and  titles,  la 
1718,  and  in  1745,  lie  traa  appointed  ambasiador  ex- 
traonlinarj  and  plenipotentiary  to  Holland:  which 
high  character  he  supported  trith  the  greatest  dtgnitj; 
Berviiig  his  own  conntry,  and  gaininjt  the  eiteem  of  the 
■tatea -general.  Upon  his  retam  from  Holland,  he  wa* 
(vnt  lord'lieDtmant  of  Ireland  j  and  during  hij  idniini- 
j^lration  there,  gave  general  latisfaction  to  all  parties- 
He  \eh  Dablin  in  1746,  and  in  October  succeeded  the 
eurl  nf  Harringtnn  a«  secretary  of  state,  in  which  post 
he  officiated  until  February  6th  174S.  Being  dPiud 
with  a  deafness  in  175I  that  incapacitated  him  for  the 
[ileaiures  of  society,  be  from  that  time  led  a  private 
and  retired  life,  amusing  himself  with  books  and  hia 
pen ;  in  particular,  be  engaged  largely  as  a  volunteer 
in  a  periodical  miiccllineous  paper  called  TAr  IFnrld, 
in  which  his  contriliulJoni  hava  a  di«tingaished  degree 
of  excellence.  He  died  in  1773,  leaving  a  character 
fnr  wit  and  alilliciet  that  had  few  eqanls.  He  diaiin- 
f;uivbed  himaeir  by  his  eloquence  in  parliament  on  many 
important  occasions ;  of  whicb  we  have  a  characlcrintic 
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r  nf  the  bill  for  altering  the  style  ;  01 
casion,  as  he  himself  mites  in  one  of  his  lettem  (o  his 
son,  he  made  so  eloquent  a  speech  in  the  house,  that 
every  one  was  pleased,  and  said  be  had  made  the  whole 
very  clear  in  ihrm  j  "  when  (says  he),  God  knows,  I 
had  not  even  attempted  it.  1  could  just  as  foaa  have 
htlktd  Cfltic  or  Sclavonian  to  tbcm,  as  asironomy  ;  and 
they  wonid  have  understood  me  full  as  well."  Lord 
Maccieslielil,  one  of  the  greatest  mathematicians  in  Eu- 
rope, and  nha  had  a  principal  hand  in  framing  the  hill, 
apnke  nf^erwardn,  with  all  the  clearness  that  a  ihorough 
knowledge  of  the  subject  could  dictate  }  but  not  hnving 
a  flow  of  words  equal  to  Lord  Che sterEeld,  the  latter 
gained  the  applause  frnm  the  formrr,  to  the  equal  credit 
of  the  speaker  and  the  auditors.  The  high  character 
Lord  Cbesterfielil  supported  during  life,  received  no 
amnll  injury  soon  after  his  death,  from  a  fuller  displav 
of  it  by  bis  own  hand.  He  lefl  no  issue  by  his  lady, 
but  had  a  natural  son,  Philip  Stanhope,  Esq.  whose  edu- 
cation was  for  many  yean  a  close  object  of  his  attention, 
and  who  was  afterward  envoy  extranidinarvBt  the  court 
of  Dresden,  but  died  before  him.  Wlien  tord  Chester- 
field died,  Mr  Stanhope's  widow  published  a  course  of 
lettcri,  written  by  the  hther  to  the  ion,  filled  with  in- 
structions Buitshie  to  the  diBerent  gradatinns  of  the 
vonng  man's  life  to  whom  they  were  addressed.  These 
ieltrrs  contain  many  fine  observations  on  mankind,  and 
rules  of  conduct ;  but  it  is  observable  that  he  layssgreut- 
er  streis  on  exterior  accomplish menls  and  addres^i,  than 
on  intellectual  qualiiicBlions  and  sincerity  ;  and  allows 
greater  latitude  to  fashionable  pleasures  than  good  morals 
will  justify,  especially  in  paternal  instructions.  Hence 
•Drjotn-it  is  that  a  celebrated  writer*,  and  of  manners  some- 
"^  what  dilTrreot  from  those  of  the  polite  earl  of  Chester- 

field, in  said  to  have  observed  of  these  letters,  that  "  llicy 
inculcate  only  the  morals  of  a  whore,  with  the  manners 
of  a  dancing-maiter." 

Stakhope,  Dr  Gmrge,  an  eminent  divine,  was  bom 
at  Hertishom  in  Derbyshire,  in  the  year  1660,  His 
father  wan  rector  of  that  place,  vicar  of  8t  Margaret's 
church  in  Leicester,  and  chaiilaiD  to  the  earls  of  Ches- 


terfield and  Clare.  His  grandfather,  Dr  GeOTgc  Staa-  1 
hope,  was  chaplain  to  James  I.  and  Chnrlea  I.;  bad  tb  ^ 
chancellorship  of  York,  where  fie  wa*  afaa  a  canon-resi- 
dentiary, held  a  prebend,  and  was  rector  of  Weldrake 
in  that  county.  He  was  for  his  loyalty  tlrivrn  twom  bis 
home  with  eleven  children;  and  died  in  1644.  Qm 
anlhor  wa^  sent  to  school,  fint  at  Uppingfaam  in  Rot- 
land,  then  at  Iieicester ;  aftcrwarda  removed  to  Eatoat 
and  llieuce  cbo-en  to  King's  college  in  Cambridge,  ia 
the  place  of  W.  Cleaver.  He  took  tl^  degree  of  B.X 
in  l63i  ;  M.  A.  1685  ;  was  elected  one  oftheayadia 
for  the  university  ol  Cambridge,  in  the  business  <tf  At- 
ban  Francis,  1687  ;  minister  ofQuoi  near  Cambridge, 
and  vice-proclor,  l683  ;  was  that  year  preferred  to  the 
rectorf  of  Tring  in  Hertfordshire,  which  after  sobw 
time  he  quilted.  He  was  in  1689  presented  to  the  vi- 
cange  of  Iicwisham  in  Rent  by  I^ord  Dartmoatb,  ta 
whom  he  bad  been  chaplain,  and  tutor  to  bia  aon.  He 
was  aUn  appointed  chaplain  to  King  William  aod  Qneei 
Mary,  and  continued  to  enjoy  that  honoar  under  Qnrea 
Annr.  He  commenced  D.  D.  July  5th  1697,  per- 
forminir  all  the  offices  reqiiind  to  that  de-frree  publicly 
and  with  great  npplanse.  He  was  made  vicar  of  Drpt- 
fnni  in  1703  ;  succeeded  Dr  Hoiiperas  dean  of  Canter- 
bury the  same  year  ;  and  was  thrice  rhaseti  prolocutor 
of  the  lower  house  of  convocation.  Uis  uncommon  di> 
lif^niicc  and  industry,  assisted  by  hta  excellent  p*itB,e» 
richid  him  nitb  a  large  stock  of  polite,  solid,  and  nsefid 
leaining.  His  diicourses  from  the  pulpit  were  equallj 
pleading  and  profitable  ;  a  beautiful  interniixtiire  of  tke 
clearest  reasoning  with  the  purest  diction,  attended  with 
all  the  graces  of  a  just  elocution.  Ttie  good  Chrittiai, 
the  solid  divine,  and  the  fine  gentleman,  in  him  were 
happily  united.  His  conversation  was  polite  and  drli- 
cale,  grave  without  precisenrss,  facetions  withoat  levity. 
Hi<i  piety  was  real  and  rational,  his  charity  great  aod 
universal,  fruitful  in  acts  of  mercy,  and  in  all  good 
woikH.  He  died  March  i8lb  1728,  a;^  68  yean; 
and  was  buried  in  the  chancel  of  the  church  at  Lewis- 
ham.  The  dean  was  twice  married  :  fir«t  to  Olivia 
Cnlt\jn,  by  whom  he  had  one  son  and  four  daugfatcts. 
His  sfcnnd  lady,  who  was  sister  to  Sir  Cfiarles  Wager, 
survived  him,  dying  October  ist  1738,  agrd  about  54. 
One  of  the  dean's  daoghiers  was  mairied  to  a  aon  of 
Bish<,p  Burnet.  Bishop  Mnore  of  Ely  died  the  day  be- 
fore Queen  Anne  ;  who,  it  has  been  said,  designed  ow 
dran  for  that  See  when  it  should  become  vacant.  Dr 
Fellon  says,  "  The  late  dean  of  Canterbury  is  excelleat 
in  the  whole.  His  thoughts  and  reasoning  are  bright 
and  solid.  His  style  is  just,  iMlh  fin-  the  purity  of  the 
language  and  for  the  strength  and  beanly  of  espr^vsioo; 
hut  the  periods  are  formed  in  so  pecollai-  an  order  ef 
the  words,  that  it  was  an  obsei-vatioa,  nobody  could  pro- 
nounce them  with  the  $ame  grace  and  advantage  as  bioi- 
self."  His  writings,  which  are  an  inestimable  tremnue 
of  piety  and  devotion,  are,  A  Paraphrase  and  Commat 
upon  llic  Epistles  and  Gospels,  4  vols,  1705,  8vo.  Ser- 
mons Ht  Unyle's  Lectures,  1706,  4I0.  Fifteen  Sermoas, 
1700,  8vo.  Twelve  Sermons  on  Several  Occaaioos 
17^7,  8  vo.  Thomas  a  Kempis,  1696,  Svo.  Epictetas's 
Morals,  with  Slmplicius's  Comment,  and  the  Life  of 
Epictetus,  1700,  Svo.  Parson's  Christian  Directory, 
1716,  Svo.  Rocbefoucault'd  Haaima,  1706,  Sw.  A 
Funeral  Sermon  an  Mr  Richard  Sare  bookseller,  1724^ 
tDD  editions  4(0.  Twenty  Sennooi,  ^Uiaked  aingly 
hetweco. 
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ihope  '»«t'^«"  tlicyewrs  1692  mnd  1724.  Private  Prayer* 
lislAur.  for  every  Day  in  the  Week,  and  tor  tlie  several  Parts 
of  each  Day  ;  translated  from  the  Greek  Devotions  of 
BUhop  An(lrew<),  with  Additions,  1730.  In  his  trans- 
lations, it  is  well  known,  Dr  Stanhope  did  not  confine 
hiniselt*  to  a  strict  and  literal  version  :  he  took  the  liber- 
ty of  paraphrasing,  explaining,  and  improving  upon  his 
author ;  as  will  evidently  appear  (not  to  mention  any 
other  work)  by  the  slightest  perusal  of  St  Augustine ^s 
Meditations,  and  the  Devotions  of  Bishop  Andrews. 

STANISLAUS  Leczikski,  king  of  Poland,  wai 
born  at  Leopold  the  20th  of  October  1677.  His  father 
was  a  Poliiih  nobleman,  distinguished  by  his  rank  and  the 
important  offices  which  he  held,  but  still  more  by  his 
firmness  and  courage..  Stanislaus  was  sent  ambassador 
in  1704  by  the  assembly  of  Warsaw  to  Charles  Xll.  of 
Sweden,  who  had  conquered  Poland.  He  was  at  that 
time  27  years  old,  was  general  of  Great  Poland,  and 
had  been  ambassador  extraordinary  to  the  Grand  Sig- 
nior  in  1699.  Charles  was  so  delighted  with  the  frank- 
ness and  sincerity  of  his  deportment,  and  with-  the  firm- 
ness and  sweetness  which  appeared  in  his  countenance, 
that  he  ofiered  him  the  crown  of  Poland,  and  ordered 
him  to  be  crowned  at  Warsaw  in  1705.  He  accom- 
panied Charles  XII.  into  Saxony,  where  a  treaty  was 
concluded  with  King  Augustus  in  1705,  by  which  that 
prince  resigned  the  crown,  and  acknowledged  Stanislaus 
king  of  Poland.  The  new  monarch  remained  in  Saxony 
with  ChHr1e<4  till  17:27,  when  they  returned  into  Poland 
and  attacked  the  Russians,  who  were  obliged  to  eva- 
cuate that  kingdom  in  1708.  But  Charles  being  de- 
feated by  Peter  the  Great  in  1709,  Aagn«tus  returned 
into  Poland,  and  being  assisted  by  a  Russian  army, 
obliged  Stanislaus  to  retire  first  into  Sweden,  and  after- 
wards into  Turkey.  Soon  after  be  took  up  his  residence 
at  Weissenburg,  a  town  in  Alsace.  Augustus  dispatched 
Sum  his  envoy  to  France  to  complain  of  this ;  but  the 
duke  of  Orleans,  who  was  then  regent,  returned  this 
answer  :  *'  Tell  your  king,  that  France  has  always  been 
the  asylum  of  unhappy  princes.^'  Stanislaus  lived  in  ob- 
scurity till  1725,  when  Louis  XV.  espoused  the  priocess 
Mary  his  dau^rhter.  Upon  the  death  of  King  Augustus 
in  1733,  he  returned  to  Poland  in  hopes  of  remounting 
the  throne  of  that  kingdom.  A  large  party  declared 
for  him  ;  hut  his  com{>etitor  the  young  elector  of  Saxony, 
being  supported  by  the  emperor  Charles  VI.  and  the 
empress  of  Russia,  was  chosen  king,  though  the  majority 
was  atrainst  him.  Dantzic,  to  which  Stanislaus  had  re- 
lired,  was  quickly  taken,  and  the  unfortunate  prince 
made  his  escape  in  disguise  with  great  difficulty,  after 
hearing  that  a  price  was  set  upon  his  head  by  the  Rus- 
sians. When  peace  was  concluded  in  1736  between 
the  emperor  and  France,  it  was  agreed  that  Stanislaus- 
should  abdicate  the  throne,  but  that  he  should  be  ac- 
knowledged king  of  Poland  and  grand  duke  of  Lithu- 
ania,  and  continue  to  bear  these  titles  during  life  ;  that 
all  his  eflfectR  and  those  of  the  queen  his  spouse  should  be 
restored  ;  that  an  amnesty  should  be  declared  in  Poland 
for  all  that  was  past,  and  that  every  person  should  be 
restored  to  his  possession?,  rights,  and  privileges:  that 
the  elector  of  Saxony  should  be  acknowledged  king  of 
Poland  by  all  the  powers  who  acceded  to  the  treaty  : 
that  Stanislaus  should  be  put  in  peaceable  possession  of 
the  duchies  of  Lorraine  Und  Bar ;  but  that  immediately 
after  his  death  theie  duchies  shouM  be  luuttd  forever  to 


the  crown  of  France.     Stanislaus  succeeded  a  race  ofstaaidikHt. 
princes  in  Lorraine,  who  were  beloved  and  regretted  : 
and  his  subjects  found  their  ancient  sovereigns  revived  in 
him.    He  tasted  then  the  pleasure  which  he  had  so  long 
desired,  the  pleasure  of  making  men  happy.  He  assist*- 
ed  bis  new  subjects  ^  be  embelllbhed  Nancy  and  Lune- 
ville  ;  he  made  useful  establishments  y  be  founded  col- 
leges and  built  hospitals.     He  was  engaged   in  these 
rtoble  employments,  when   an' accident  occasioned  his 
death.     His  night-gown  caught  fire,  and  burnt  him  so 
severely  before  it  could  be  extinguished,  that  he  was 
seized  with  a  fever,  and  died  the  23d  of  February  1766. 
His  death  occasioned  a  public  mourning  :  the  tears  of 
his  subjects  indeed  are  the  best  eulogium  upon  this  prince. 
In  his  youth  he  had  accustomed  himself  to  fatigue,  and 
had  thereby  strengthened  his  mind  as  well  as  his  consti- 
tution.    He  lay  always  upon  a  kind  of  mattress,  and 
seldom  required  any  service  from  hiii  domestics.  He  was 
temperate,  liberal,  adored  by  his  vassals,  and  perhaps 
the  only  nobleman  in  Poland  who  had  any  friends.  He 
was  in  Lorraine  what  he  had  been  in  his  own  country, 
gentle,  aflfable,  compassionate,  treating  his  subjects  like 
equals,  participating  their  sorrows  and  alleviating  their 
misfortunes.  He  resembled  completely  the  picture  of  a. 
philosopher  which  he  himself  has  drawn.     '^  The  true 
philosopher  (said  he)  ought  to  be  free  from  prejudices, 
and  to  know  the  value  of  reason :  he  ought  neither  to 
think  the  higher  ranks  of  life  of  more  value  than  they 
are,  nor   to  treat  the  lower  orders  of  mankind  with 
greater  contempt  than  they  deserve  :  he  ought  to  enjoy . 
pleasures  without  being  a  slave  to  them,  riches  without 
being  attached  to  them,  honours  without  pride  or  vani- 
ty :  he  ought  to  support  disgraces  without  either  feaiing 
or  courting  them:  he  ought  to  reckon  what  he  possesses 
sufficient  for  him,  and  to  regard  what  he  has  not  as  use.- 
less :  he  ought  to  be  equal  in  every  fortune,  always  tran- 
quil, always  gay :   he  ought  to  love  order,  and  to  ob- 
serve it  in  all  his  actions  :  he  ought  to  be  severe  to  him- 
self, but  indulgent  to  others  :   he  ought  to  be  frank 
and  ingenuous  without  rudeness,  polite  without  false- 
hood, complaisant  without 'baseness :  be  ought  to  have 
the  courage  to  disregard  every  kind  of  glory,  and  to  < 
reckon  as  nothing  even  philosophy  itself.^'     Such  was 
Stanislaus  in  every  situation.     His  temper  was  affec- 
tionate. He  told  bis  treasurer  one  day  to  put  a  certain 
officer  on  bis  list,  to  whom  be  was  very  much  attached: 
**  In  what  quality  (said  the  treasurer)  shall  I  mark  him 
down?"  "  As  my  friend"  (replied  the  monarch).     A 
young  painter  conceiving  hopes  of  making  his  fortune  if 
his  talents  were  made  known  to  Stanislaus,  presented 
him  with  a  picture,  which  the  courtiers  criticised  severe- 
ly.   The  prince  praised  the  performance,  and  paid  the 
painter  very  generously :  then  turning  to  bis  courtiers^ 
he  said,  *'  Do  ye  not  see,  gentlemen,  that  this  poor  maa 
must  provide  for  his  family  by  his  abilities  ?  if  you  dis- 
courage him  by  your  censures,  he  is  undone.  We  ought 
always  to  assist  men;  we  never  gain  any  thing  by  hurt- 
ing them."  Hh  revenues  were  small ;  but  were  we  to 
judge  of 'him  by  what  he  did^  we  should  probably  rec- 
kon him  the  richest  potentate  in  Furope.    A  single  in- 
stance will  be  sufficient  to  show  the  well-judged  economy 
with  which  his  benevolent  plans  were  conducted.     He 
gave  1 8000  crowns  to  the  magistrates  of  Bar  to  be  em- 
ployed  in   purchasing  grain,  when  at  a  low  price,  to 
be  sold  oot  again  to  tLe  poor  at  e  moderate  rate  when  , 
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He  nas  a  protector  of  the  arts  and 
several  norks  of  philosophy,  politics,  a 
were   collected  and  published  in  Frat 
vols,  8vo,  under  llie  title  of  Oeiivrta  de  PAi/omp/u  Bi 
faisant,  "  the  works  of  the  Bcoevolent  Philosopher." 

STANITZAS.  villages  or  small  dialrlcls  of  the  b^nka 
cf  the  Don,  inhahiced  by  Cassncs. 

STANLEY,  Thomas,  a  learned  English  writer  in 
the  17II1  century,  was  the  flon  of  Sir  Thomas  Stanley  of 
Cumberlon-Green  in  Flerc  ford  shire,  knight.  He  tvaa 
born  nt  Cumbcrlovr  about  1644,  and  educated  in  hU 
father'^  house,  irhence  he  removed  to  the  univeisity  of 
Cambridge.  He  nfierwards  travelled  ;  and,  upon  hit 
return  to  England,  prasecuted  W\»  studies  in  the  Middle 
Temple.  He  married,  when  young,  Dohithy,  the  eldest 
daughter  of  Sir  James  Engan  iif  Floiver,  in  Northamp- 
tonshire. He  wrote,  I.  A  volume  of  Poems.  2.  His- 
and  Lives  of  the  Pbilosophera.  3. 
schylus,  irilh  a  Commentary  ;  and 
•everal  olhtr  wnrks.     He  died  in  1678. 

STANNARIES,  the  mines  and  works  ivhere  tin  is 
dug  and  puritied  ;   as  in  Cornvrall,  Devonshire,  &e. 

STANNARY  courts,  in  Devonshire  aud  Corn- 
wall,  for  the  administration  of  justice  among  the  tinners 
therein.  They  are  held  before  the  lord-warden  and  his 
of  a  privilege  gntnttd  to  the  work- 
here,  to  sue  and  he  sued  only  in 
t  lliey  may  nnt  be  drawn  from  their 
s  highly  proHtahle  to  the  public,  by  al- 
ls in  other  court*.  The  privileges 
tnfirmed  by  a  charter,  _^3  Edw.  I. 
and  fully  expounded  by  a  private  statute,  50  Edw,  III. 
which  has  since  been  explained  by  a  public  act,  16 
Car,  I,  c.  I  ;.  What  relates  to  our  present  purpose  is 
.  only  this:  'I'hat  all  tinner^i  nnd  labourers  in  and  alreut 
the  stannaries  shall,  during  the  time  of  theit  working 
therein  bona  fide,  be  privileged  from  suils  of  oilier 
courts,  and  be  only  pleaded  in  the  stannary  court  iu  all 
matteis,  excepting  pleas  of  land,  life,  and  memlter.  No 
writ  of  »rror  lies  from  heute  to  any  court  in  Westmin- 
ster hall  ;  as  was  agreed  by  all  the  jodges,  in  4  Jac,  1. 
But  an  appeal  lies  from  the  steward  of  the  court  to  the 
under  nnrden  \  and  from  him  to  the  lord  wurdrn  ;  and 
thence  to  the  pi-ivy- council  of  the  prince  of  Wales,  as 
duke  of  Cornwall,  when  he  hath  had  livery  or  iuvesti- 
turc  of  the  same.  And  from  thence  the  appeal  lie»  to 
the  king  himself,  in  the  last  reaorl. 

STANNUM,   Tin.     Ste   TiK,   Chemistry   and 

MlKERAI.OGY  Jmhtc. 

STANZA,  in  Poetry,  a  number  of  lines  recularl* 
adjusted  to  each  other;  so  much  of  a  poem  as  contains 
every  variation  of  measure  or  relation  of  rhinie  used  in 
ttiat  poem. 

STAPELTA,  a  genus  of  plants  belonging  to  the 
class  pentandria  and  order  digynia,  and  in  the  natural 
orders  arranged  under  the  Si/ccu/enlir.  Sie  Botaky 
ladfX.  This  singular  tribe  of  plants  is  peculiar  to  the 
sandy  desertsof  Africa  and  Arabia,  ThejareeiLtreme- 
ty  succulent.  From  this  peculiarity  of  itructure,  the 
f  awer  of  rctaiuing  water  to  support  and  nourish  ibem, 
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they  are  enabled  to  live  dDring  the  prevalent  droaghts  ; 
of  those  arid  regions.  On  this  account  (he  Mapelia 
has  been  compared  to  the  camel ;  and  we  are  tuld  that,  - 
by  a  very  apt  kimililude,  it  has  beeo  dt-nonninaled  "  ibe 
raffle/ of  the  vegetable  kingdom,"  We  must  confers 
ourselves  quite  nt  a  luss  to  see  the  propriety  or  aptitude 
of  this  comparison.  In  many  parts  ol'  the  animal  and 
vegetable  economy  there  is  doublleait  a  very  obvious  uul 
striking  analogy  :  but  this  analogy  has  btvn  often  car- 
ried too  far  ;  much  farther  than  lair  rxpertmeut  aaJ 
accurate  observation  will  in  any  dfgrce  support.  It  11 
perhaps  owing  to  Ibii  inaccui-acy  in  observing  the  p^ 
culiarily  of  structure  and  diversity  oF  functions,  tfaata 
resemblance  is  supposed  to  exist,  a»  in  the  present  ca*e, 
where  in  reality  there  is  none.  The  cnmcl  is  pn>Tid(.d 
with  a  bag  or  fifth  Elomach,  in  addition  to  (be  four 
with  which  ruminant  animals  are  furnished.  This  fiiih 
Stomach  is  destined  as  a  reservoir  to  contain  water  ;  and 
It  is  sufficiently  capacious  to  i-eceivc  a  qtia 
necessary  fluid,  equal  to  the  wants  of  llii 
many  day;:  and  this  water,  as  long  as  il 
the  fifth  stomach,  is  said  to  be  perfectly  pure  and  un- 
changed. The  itapcliu,  »nd  other  succulent  plant], 
have  no  such  reservoir.  Thi-  wate^  is  equally,  or  nesr- 
ly  so,  difiu»cd  lhiouf>h  the  whole  plant.  Every  vessel 
and  every  cell  it  fully  distended,  Dut  beside',  tbis 
water,  whether  it  be  received  by  the  roots,  or  absorbed 
from  the  atmosphere,  has  probably  undergone  a  con- 
plete  change,  and  become,  after  it  has  been  a  short  tims 
within  the  plant,  a  fluid  possessed  oi  very  difTcrent  qui- 

The  peculiar  economy  in  the  staptlia,  and  other  sdc- 
culent  plants,  seems  to  exist  in  the  absorbent  and  cxhi- 
lant  systems.  The  power  of  absorption  t»  as  much  in. 
creased  as  the  power  of  the  cxhalant  or  peopiratort 
vessels  is  diminished.  In  these  plants,  a  «inatl  quantin 
of  nourishment  is  required.  There  is  no  snlid  part  to 
be  formed,  no  large  fruit  to  be  produced.  I'bty  gene- 
rally have  very  small  leaves,  often  are  entirely  naked; 
la  that  taking'the  whole  plant,  a  small  eurfuce  onlv  b 
exposed  to  the  action  of  li^ht  and  heat,  and  consequcDf- 
ly  a  much  smaller  proportion  of  water  Is  decompoud 
than  in  plants  which  are  much  branclied  and  luinisfud 
with  leaves. 

Two  species  of  slapelia  only  were  known  nt  the  be- 
ginning of  the  century.  The  unfortunate  Forskal,  ibe 
companion  of  Nicbuhr,  who  was  sunt  out  by  the  kii^ 
of  Denmark  to  evplore  the  inleiior  of  Arabia,  and  wb» 
fril  a  sacrifice  to  the  pestilential  diseases  of  ibo^  inhos- 
pitable region",  discovered  two  new  species.  Thua- 
berg,  in  his  Proilt-cmuii,  has  mentioned  five  more,  For- 
IT  new  spcrics  have  been  discovered  by  Mr  Massou  of 
Kcw  Gardens,  who  was  sent  nut  by  hia  present  Ma- 
jisly  for  (he  purpose  of  collecting  pUnts  round  lW 
Cape  of  Good  Hope.  Descriptions  of  tliese,  with  el*- 
gant  and  hiubly  finished  coloured  engraving!*,  have  late- 
ly been  published,  'JVy  are  chiefly  natives  of  tlie  rs- 
trnsive  deserts  called  Karro,  on  the  wcstcia  side  of  tbt 

STAPHYLEA,  Bi.ADDER-Nirr,  a  ge  mis  of  plants 
belonging  to  the  class  of  pentandria  and  order  of  triey- 
nia ;  and  in  the  natural  system  arranged  under  the  23d 
order,  'Trihi'latee.     See  Botany  Index. 

STAPHYLiNUS,  a  genus  of  insects  belonging  to 
the  order  of  coleoptera.     iiee  EntouoloC  i  Indat. 

STAPLE, 
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STy^PLE,  primarily  Signifies  a  public  place  or  mar« 
ket,  ivhitlier  luerehants,  &c.  are  obliged  to  bring  their 
^  goofls  to  be  bougjit  by  the  people  j  as  the  Gi-eve,  or 
the  places  along  the  Seine,  for  sale  of  wines  and  corn, 
at  Paris,  whither  the  merchants  of  other  parts  are  obli- 
ged to  bring  those  commodities. 

Formerly,  the  merchants  of  England  were  obliged  to 
carry  their  wool,  cloth,  lead,  and  other  like  staple  com- 
modities of  this  realm,  in  order  to  expose  them  hy 
wholesale  ;  and  these  staples  were  appointed  to  be  con- 
stantly kept  at  York,  Lincoln,  Newcastle-upon-Tyne, 
Norwich,  Westminster,  Canterbury,  Chichester,  Win- 
chester, Exeter,  and  Bristol  j  in  each  whereof  a  public 
mart  was  appointed  to  be  kept,  and  each  of  tliem  had  a 
court  of  the  mayor  of  the  staple,  for  deciding  differ- 
ences, held  according  to  the  law-merchant,  in  a  summa- 
ry way. 

STAR,  in  Astronomy^  a  general  name  for  all  the 
heavenly  bodies^  which,  like  so  many  brilliant  studs, 
arc  dispersed  throughout  the  whole  heavens.  The  stars 
are  distintruishtd,  from  the  phenomena  of  their  motion, 
&c.  into  fixed,  and  erratic  or  wandering  stars:  these  last 
are  again  distinguished  into  the  greater  luminaries,  viz. 
the  sun  and  moon  ^  the  planets,  or  wandering  stars,  pro- 
perly so  called,  and  the  comets  ;  which  have  been  all 
fully  considered  and  explained  under  the  article  Astro- 
homy.  As  to  the  fixed  stars,  they  are  so  called,  be- 
cause they  seem  to  be  fixed,  or  perfectly  at  rest,  and 
consequently  appear  always  at  the  same  distance  from 
each  other. 

Failing  StarSj  in  Meteorology^  fiery  meteors  which 
dart  through  the  sky  in  form  of  a  star.     See  Meteor. 

Twinkling  of  the  Stabs.     See  Optics. 

Star,  is  also  a  badge  of  honour,  worn  by  the  knights 
of  the  Garter,  Bath,  and  Thistle.     See  Garter. 

STARo/Bitfdehem,  See  Orkithogalum,  Botany 
Index. 

Star,  in  Fortification^  denotes  a  small  fort,  having 
five  or  more  points,  or  salient  and  re-entering  angles, 
flanking  one  another,  and  their  faces  90  or  lOO  feet 
long. 

Court  of  Star-chamber^  {camera  stellata\  a  fa- 
mous, or  rather  infamous,  English  tribunal,  said  to  have 
been  so  called  either  from  a  Saxon  word  signifying  to 
9teer  or  govern  ;  or  from  its  punishing  the  crimen  stellio^ 
natuSf  or  cosenage  j  or  because  the  room  wherein  it  sat, 
the  old  council-chamlier  of  the  palace  of  Westminster, 
(Ijamb.  148.)  which  is  now  converted  into  the  lottery- 
office,  and  forms  the  eastern  side  of  New-Falace  yard, 
was  full  of  windows  ;  or,  (to  which  Sia  Edward  Coke, 
4  Inst.  66.  accedes),  because  /u7/i/y  the  roof  thereof  was 
at  the  first  garnished  with  gilded  stars.  As  all  these  are 
merely  conjectures,  (for  no  stars  are  now  in  the  roof, 
nor  are  any  said  to  have  remained  theie  so  late  as  the 
reign  of  Queen  Elizabeth),  it  may  be  allowable  to  pro- 
pose another  conjectural  etymology,  as  plausible  perhaps 
as  any  of  them.  It  is  well  known,  that,  before  the  ba- 
nishment of  the  Jews  under  Edward  L  their  contracts 
and  obligations  were  denominated  in  our  ancient  records 
sterra  or  Starrs,  from  a  corruption  of  the  Hebrew  word, 
A^etor,  a  covenant.  (Toveyh AngL  Judaic.  ^2.  Selden, 
tit.  of  hnn.  ii.  34.  Uxor,  Ebraic,  i.  I40*  These  stam, 
by  an  ordinance  of  Richard  I.  preserved  hy  Hovedea, 
were  commaDded  ta  be  enrolled,  and  deposited  in  chests 


under  three- keys  in  certain  places  y  one,  and  the  most 
considerable,  of  which  was  in  the  king's  exchequer  at 
Westminster  :  and  no  starr  was  allowed  to  be  valid,  un- 
less it  were  found  in  some  of  the  said  repositories.  (^Me- 
ffiorand.  in  Scac^  P.  6.  Edw,  I.  prefixed  to  Maynard's 
year-book  of  Edw.  IT.  fol.  8.  Madox.  hist.  exch.  c.  vii. 
§  4,  5,  6.)*  The  room  at  the  exchequer,  where  the 
chests  containing  these  Starrs  were  kept,  was  probably 
called  the  star-chamber  ;  and,  when  the  Jews  were  ex- 
pelled the  kingdom,  was  applied  to  the  use  of  the  king's 
council,  sitting  in  their  judicial  capacity.  To  confirm 
this,  the  first  time  the  star-chamher  is  mentioned  in  any 
record,  it  is  said  to  have  been  situated  near  the  receipt 
of  the  exchequer  at  Westminster  :  (the  king's  council, 
his  chancellor,  treasurer,  justices,  and  other  sages,  were 
assembled  en  la  chaumhre  des  esteilles  jfres  la  receipt  al 
Westminster.  Claus.  41  Edw.  II Lm.  i^.).  For  in  pro- 
cess of  time,  when  the  meaning  of  the  Jewish  Starrs  wan, 
forgotten,  the  word  star-chamber  was  naturally  rendered 
in  law  French,  la  chaumhre  des  esteilles,  and  inlaw  La- 
tin 'camera  stellata  ;  which  continued  to  be  the  style  in 
Latin  till  the  dissolution  of  that  court. 

This  was  a  court  of  very  ancient  original  \  but  new- 
modelled  by  statutes  3  Hen.  VII.  c.  I.  and  2\  Hen- 
ry VIII.  c.  20.  consisting  of  divers  lords  spiritual  and 
temporal,  being  privy-counsellors,  together  with  two 
judges  of  the  courts  of  common  law,  without  the  inter- 
vention of  any  jury.  Their  jurisdiction  extended  legally 
over  riots,  pcrjiiry,  misbehaviour  of  sheriffs,  and  other 
notorious  misdemeanors,  contrary  to  the  laws  of  the 
land.  Yet  this  was  afterwards  (as  Lord  Clarendon  in- 
furnos  us)  stretched  '*  to  the  asserting  of  all  proclama- 
tions and  orders  of  state  ;  to  the  vindicating  of  illegal 
commissions  and  grants  of  monopolies  ;  holding  for  ho-*' 
uourable  that  which  pleased,  and'  for*  just  that  whicfi 
profited;  and  hecoming  both  a  court  of  law  to  determine 
civil  rights,  and  a  court  of  revenue  to  enrich  the  trea-. 
8ury :  tlv^  council-table  by  proclamations  enjoining  to 
tne  people  that  which  was  not  enjoined  by  the  laws,  and 
prohibiting  that  which  was  not  prohibited;  and  the  star- 
chamber,,  which  consisted  of  the  same  persons  in  different 
Eooms,  censuring  the  breach  and  disobedience  to  those 
proclamations  by  very  great  fines,  imprisonments,  and 
corporal  severities:  so  that  any  disrespect  to  any  acts  of 
state,  or  to  the  persons  of  statesmen,  was  in  no  time 
more  penal,  and  the  foundations  of  right  never  more  in 
danger  to  be  destroyed."  For  which  reasons,  it  was  fi- 
nally abolished  by  statute  16  Car.  I.  c.  10.  to  the  gene- 
ral joy  of  the  whole  nalion.  See  KiNo's-Bench.  There 
is  in  the  British  Museum  (Harl.  MSS.  vol.  1.  N°  1 26.) 
a  very  full,  methodical,  and  accurate  account  of  the 
constitution  and  course  of  this  court,,  compiled  by  Wil- 
Uam  Hudson  ef  Gray's  Inn,  an  eminent  practitioner 
therein.  A  short  account  of  the  same,  with  copies  of 
all  its  process,  may  also  be  found  in  18  Rym.  Foed.  192, 

&.C. 

STAR-Boardy  the  right  side  of  the  ship  when  the  eye 
of  the  spectator  is  directed  forward. 

STAR'Fish.  See  Asterias,  Helminthologt  Jn- 
dex. 

SxAR-shot,  a  gelatinous  substance  frequently  found 
in  fields,  and  supposed  by  the  vulgar  to  have  been 
praduoed  from  the  meteor  called  a  faUing-star :  but, 
in  reality,  is  the  half-digested  food  of  herons,  sea-mews, 

and 
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and  the  like  birdi;  for  tbeie  birds  bare  been  foand 
wbeD  neirlj  shot,  to  diigoi^  a  subsUDce  of  the  unte 
^  kind. 

STAa-Slone,ia  Natural  History,  a  name  given  to  cer- 
tain extraneous  fosail  stones,  in  farm  of  short,  and  com- 
monly somCTrhat  crooked  columns,  composed  of  Kverat 
joints,  each  resembling  the  figure  of  a  railiBted  star,  with 
a  greater  or  smaller  number  of  rajs  in  (he  different  ipe- 
ciet :  they  are  usually  found  ol  about  an  inch  in  length, 
and  of  the  thickncM  of  a  goose-quill.  Some  of  them 
Iiarl:  Eve  angles  or  rays,  and  others  only  four  \  and  in 
Bome  the  angles  are  equidistant,  while  in  others  they  are 
irregularly  so  :  in  some  also  tliey  are  short  and  blunt, 
while  in  others  they  are  lang,  narroir,  and  pointed  ;  and 
•ome  have  their  angles  very  short  and  ebluse.  The  se- 
veral joints  !n  the  same  specimen  are  usually  all  of  the 
aame  thickness  ;  this,  however,  is  not  always  the  case  : 
but  in  some  ihey  are  larger  at  one  end,  and  in  others  at 
the  middle,  than  in  any  other  part  nf  llie  body  ;  and 
tome  species  have  one  of  the  ray?  bifid,  so  as  to  emulate 
the  appearance  of  a  six-rayed  kind. 

SrAR-Thistle.     See  Centauhea.T  d         ■     r  j 
STAR-fFort.    See  Aster.  'j  Botany  7«rf«. 

STARCH,  a  fecula  or  sediment,  found  at  the  bot- 
tom of  vessels  wherein  wheat  has  been  steeped  in  water, 
of  which  fecula,  after  separating  the  bran  fiom  it,  by 
passing  it  through  sieves,  they  form  a  kind  of  loaves, 
which  being  dried  in  the  sun  or  an  oven,  is  aflernards 
cut  into  little  pieces,  and  so  sold.  The  best  starch  is 
while,  sofl,  and  friable,  and  easily  broken  into  powder, 
Buch  as  require  fine  starch,  do  not  content  themaelves, 
like  the  starchmen,  with  refuse  wheat,  but  use  the  finest 
grain.  The  process  is  as  follows  :  The  grain,  being 
well  cleaned,  is  put  to  ferment  in  vessels  full  of  water, 
which  they  expose  to  the  sun  while  in  its  greatest  heat ; 
changin);  the  water  twice  a-day,  for  the  space  of  eight 
or  twelve  days,  according  to  the  season.  When  the 
grain  bursts  easilj'  under  the  finger,  ihey  Judj^  it  suft- 
ciently  fermented.  The  fermentation  perfected,  and 
the  grain  thus  softened,  it  is  put,  handful  by  handful, 
into  a  canvas-bag,  to  separate  the  flour  from  the  husks ', 
which  is  done  by  rubbiug  and  beating  it  on  a  plank 
laid  across  the  mouth  of  an  empty  ressel  that  is  to  re- 
ceive the  floor- 
As  the  vessels  are  filled  with  this  liquid  flour,  there 
is  seen  Bwimming  at  top  a  reddish  water,  which  is  to  be 
carefully  scummed  off  from  time  to  time,  and  clean  wa- 
ter is  to  be  put  in  its  place,  which,  after  stirring  the 
whole  together,  is  also  to  be  slra'ned  through  a  cloth 
or  sieve,  and  what  is  left  behind  put  into  the  vessel  with 
new  water,  and  exposed  to  the  son  for  some  time.  As 
the  sediment  thicken!  at  the  bottom,  they  drain  off  the 
water  four  or  five  times,  by  inclining  the  vessel,  but 
without  passing  it  through  the  sieve.  What  remains  at 
bottom  is  the  starch,  irhicb  is  cut  in  pieces  to  get  out, 
o  dry  in  the  sun,     When  dry,  it  is  laid  np 


fbru 

The  following  m 
grinding  potatoes,  - 


was   invented  by  M.  Baum£  for 
I  a  view  to  extract  starch  from 


He  had  a  grater  made  of  plate  iron,  in  a  cylindrical 
form  (fig.  I .)  about  sevenin  ches  in  diameter,  and  about 
eight  inches  high  j  the  burs  made  by  stumping  the  boles 
are  on  the  inside.  This  grater  is  supported  upon  three 
feet   AAA,  made  of  flat    iron  bars,  seven  feet  high. 


•Ironglr  rivetted  to  the  gnter ;  the  bottom  of  ead  1 
foot  IS  bent  horiiMitally,  and  baa  a.  bole  in  it  whicb  re-  ^ 
ceives  a  screw,  as  at  A,  fig.  4.  A  little  below  the  d^ 
per  end  of  the  three  feet  i«  fixed  a  cross  piece  B  (fig.  i. 
and  4.),  divided  into  three  branches,  and  riveited  to  the 
feet.  This  cross  piece  not  only  aervea  to  keep  the  feet 
at  a  proper  distance  from  each  other,  and  to  prevent 
their  bending }  but  the  centre  of  it  baving  a  bote  cat  ta 
it,  serve*  to  support  an  axis  or  spindle  of  iroo,  to  be  pc- 
•enlly  described. 

The  upper  end  of  this  cylindrical  grater  has  a  di*eT- 
ging  boiler  of  iron  C  (fig.  1.  4.  and  7.),  about  ten  incba 
in  diameter  at  the  top,  and  five  inches  in  height. 

Within  tbia  cylindrical  grater  is  placed  a  second  gra- 
ter (Eg.  2.  and  3.),  in  the  form  of  a  cone,  the  point  of 
which  is  cut  off.  The  latter  is  made  of  thick  plate  irai, 
and  the  bun  of  the  boles  are  on  the  outside  }  it  is  fixed, 
with  the  broad  end  at  the  bottom,  as  in  6g.  4.  At  the 
npper  end  of  the  cone  is  rivetted  a  sirftill  triangle,  or 
cross  piece  of  Iron,  consisting  of  the  three  branches  D 
(fig.  2.),  in  the  middle  of  which  is  made  a  aquare  holt, 
to  receive  an  axis  or  spindle  ;  to  give  more  resi&taacete 
this  part  of  the  cone,  it  is  strengthened  by  means  ef 
a  cap  of  iron  £,  which  is  fixed  to  the  grater  by  means  of 
rivets,  and  hat  also  a  square  hole  made  in  it,  to  let  the 
axis  pass  through. 

Fig.  3.  represents  the  same  cone  seen  in  front; the 
baseF  has  also  across  piece  of  three  branches,  rivetted 
to  a  hoop  of  iron,  which  is  fixed  to  the  inner  surface  of 
the  cone  ;  the  centre  of  this  cross  piece  has  also  a  sqoirc 
hole  for  the  passage  of  the  axis. 

Fig.  5.  is  a  spindle  or  axis  itself;  it  is  a  square  bar  of 
iron  about  16  inches  long,  and  more  than  half  an  incb 
thick  ;  round  at  the  bottom,  and  aUo  towards  the  tof, 
where  it  fits  into  the  cross  piece  I,  fig.  7.  and  B.  fig.  i. 
and  4. ;  in  these  pieces  it  turns  round,  and  by  then  it  i> 
kept  in  its  place.  It  must  be  square  ai  its  upper  extte- 
mily,  that  it  may  have  a  handle,  about  nine  inches  loog, 
fixed  to  it,  by  meant  of  which  the  conical  grater  is  tun- 
ed round.  At  G,  (fig.  5.),  a  small  hole  ia  made  throagk 
the  axis,  to  receive  a  pin  H,  hy  meaoa  of  which  the  co- 
nical grater  ia  kept  at  its  proper  height  within  the  cr 
lindrical  one. 

Fig.  6-  is  a  bird's-eye  view,  in  which  the  mill  is  re- 
presented placed  in  an  oval  tub,  like  a  bathrng-tub.  I 
IS  the  fore-mentioned  triangolar  iron  cross,  fixed  witk 
screws  to  the  side  of  the  tub  ;  the  centre  of  it  his  a 
round  hole,  for  the  axis  of  the  mill  to  move  in  whee  it 

Fig,  7,  represents  the  mill  in  the  aval  tub  ;  it  ts  pla- 
ced at  one  end  of  it,  that  the  other  end  may  be  left  five 
for  any  oprialian  to  he  performed  in  it  which  may  be 
necessary.  A  part  of  the  tnh  is  cut  off,  that  the  inside 
of  it,  and  the  manner  of  fixing  the  mill,  may  be  itr*. 
That  the  bottom  of  the  tub  may  not  be  worn  by  the 
screws  which  past  thrnogh  the  feet  of  the  mill,  a  deil 
board,  about  an  inch  thick,  and  properly  shaped,  is  pla- 
ced under  the  mill. 

Whrn  we  wish  to  make  nse  of  this  milt,  it  is  to  be 
fixed  by  the  feet,  in  the  manner  already  described  ;  itii 
alsoGxedat  the  top,  by  means  of  the  cross  pieee  I,  fig- 6. 
and  7.  The  tub  is  then  to  have  watin*  poored  into  itas 
high  .19  K,  and  the  top  of  the  mill  is  to  be  filled  vrith 
potatoes,  properly  washed  and  cot ;  the  handle  L  is  t» 
be  turned  round)  and  the  potatoes,  after  being  gnood 
betweca 
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irclk    betvreen  tbe  two  graters,  go  out  gradually  at  the  kmer     H  »mj 


M 


r^ 


part,  being  assbted  by  the  motion  produced  in  the  water 
by  the  action  of  the  milU 

To  prepare  starch  from  potatoes,  says  M.  Baom^,  any 
quantity  of  these  roots  may  be  taken,  and  soaked  in  a 
tub  of  water  for  about  an  hour  \  they  are  afterwards  to 
have  their  fibres  and  shoots  taken  oflF,  and  then  to  be 
Tubbed  with  a  pretty  strong  brush,  that  the  earth,  which 
is  apt  to  lodge  in  the  inequalities  of  their  surface,  may 
be  entirely  removed ;  as  this  is  done,  they  are  to  be 
washed,  and  thrown  into  another  tub  full  of  clean  water. 
AVhen  the  quantity  which  we  mean  to  make  use  of  has 
been  thus  treated,  those  which  are  too  largo  are  to  be 
cut  into  pieces  about  the  size  of  eggs,  and  thrown  into 
the  mill  j  that  being  already  fixed  in  the  oval  tub,  with 
the  proper  quantity  of  water :  the  handle  is  then  turned 
round,  and  as  the  potatoes  are  grated  they  pass  out  at 
the  bottom  of  the  mill.     The  pulp  which  collects  about 
the  mill  must  be  taken  off  from  time  to  time  with  a 
wooden  spoon,  and  put  aside  in  water. 

When  all  the  potatoes  are  ground,  the  whole  of  the 
palp  is  to  be  collected  in  a  tub,  and  mixed  up  with  a 
great  quantity  of  clean  water.  At  the  same  time,  an- 
other tub,  very  clean,  is  to  be  prepared,  on  the  brim  of 
which  are  to  be  placed  two  wooden  rails,  to  support  a 
hair,  sieve,  which  must  not  be  too  fine.  HTbe  pulp  and 
water  are  to  be  thrown  into  the  sieve  ^  the  flour  passes 
through  with  the  water,  and  fresh  quantities  of  water 
are  successively  to  be  poured  on  the  remaining  pulp^ 
till  the  water  runs  through  as  clear  as  it  is  poured  in. 
In  this  way  we  are  to  proceed  till  all  the  potatoes  that 
were  ground  are  used. 

The  pulp  is  commonly  thrown  away  as  useless  \  bat  it 
should  be  boiled  in  water,  and  used  as  food  for  animals; 
for  it  is  very  nourishing,  and  is  about  -J^ths  of  the  whole 
quantity  of  potatoes  used. 

It  is  farther  to  be  observed  that  the  liquor  which  has 
passed  through  the  sieve  is  turbid,  and  of  a  brownish 
colour,  on  account  of  the  extractive  manner  which 
is  dissolved  in  it ;  it  deposits,  in  the  space  of  five  or 
six  hours,  the  flour  which  was  suspended  in  it.  When 
all  the  flour  is  settled  to  the  bottom,  the  liquor  is  to  be 
poured  off  and  thrown  away,  being  useless;  a  great 
quantity  of  very  clean  water  is  then  to  be  poured  upon 
the  flour  remaining  at  the  bottom  of  the  tub,  which  is 
to  be  stirred  np  in  the  water,  that  it  may  be  washed, 
and  the  whole  is  to  stand  quiet  till  the  day  following. 
The  floor  will  then  be  found  to  have  settled  at  the  bot- 
tom of  the  tub  ;  the  water  is  again  to  be  poured  off  as 
useless,  the  flour  washed  in  a  fresh  quantity  of  pure  wa- 
ter, and  the  mixture  passed  through  a  silk  sieve  pretty 
fine,  which  will  retain  any  small  quantity  of  pulp  which 
may  have  passed  through  the  hair  sieve.  Tbe  whole 
must  once  more  be  suffered  to  stand  quiet  till  the  flour  is 
entirely  settled ;  ,if  the  water  above  it  is  perfectly  clear 
and  colourless,  the  flour  has  been  sufficiently  washed ; 
but  if  the  water  has  any  sensible  appearances  either  of 
colour  or  of  taste,  the  flour  must  be  again  washed,  as  it 
is  absolutely  necessary  that  none  of  the  extractive  mat- 
ter be'  suffered  to  remain. 

When  the  flour  is  sufficiently  washed,  it  may  be  ta- 
ken out  of  the  tub  with  a  wooden  spoon  ;  it  is  to  b^ 
placed  upon  wicker  frames  covered  with  paper,  and 
dried,  properly  defended  from  dust*  When  it  is  tho- 
roughly dry,  it  is  to  be  passed  through  a  silk  sieve,  that 
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M.'A*    Vu^^    i'.^^A 

bediiri^4«     |jt  M  '^  \0>, 
with  pdpcr  *r^'^» 

ray  for  hi*  diiK4Pt*^y  v^  «  ti^  >y>c  ^ 
be  extracted  him  ^^^,^^00^^^^ 

Take  the  hun^^^A^^t^^i^^  vtr  ^  u^ 
prickly  bu^ks  >  ai»d  ^pjk^  v.  u^a    . 
other  tool,  or  tlnr  witii  *  «u..  »<uNjr^><  :,^   _^ 
very  carefully  p^jr«  tM  \JkM  v«v»c  $*^ 
not  to  leave  the  »m^i«;^ *'K><',  wx 
the  sprout  or  growth,     ^,%y$\  ^^,*,  ,.^  ^,^, 
grate,  or  grind  them  fin*;  \u\^  mwf^t^  v   -^  ,f 
by  a  mill  adapted  for  ySiM  yuty^,      y,.^ 
which  is  thereby  formed  lo  tJ»i*  w->/,  i** 
ble,  through  a  coarse  horxr.h^ir  ^^^^  ^  . 
through  a  finer  sieve,  and  ib^-a  »j^>r^  ♦ 
finer,  constantly  adding  ileno  Wi»t>r,  Ui,  ^,       , 
starch  from  adhering  to  the  pu}p«     '|  U  U^*,  ^  v^  l 
to  put  it  with  a  large  quantity  of  waUr  <'^/r.'  >v^ 
Ions  to  a  pound  of  starch)  through  a  (in*;  |/;io/>r.,  ^ 
or  lawn,  so  as  entirely  to  clcnr  it  of  %\\  \f%ti\f  4,./^ 
impurities.     As  soon  as  it  settles,   pour  #/fi   tU  m^iAf 
then  mix  it  op  with  clean  water,  rep<:»llii^  \S,^^  ^^^  J 
tion  till  it  no  longer  imparts  any  grei-n,  ytll*itr,  ##  tA\.*^f 
colour  to  the  water.     Then  drain  it  oiV  till  iKkiU  4/* 
and  set  it  to  bake,  either  in  the  uMual  mode  of  U;  >^/ 
starch,  or  else  spread  out  before  a  brink  fire  \  Usintf  yt-ry 
attentive  to  stir  it  frequently  to  prevent  it»  \iUf%\u%u 
that  is  to  say,  turning  to  a  paste  or  jelly,  which,  on  U. 
ing  dried,  turns  hard  like  horn.      The  whole  proc^^s 
should  be  conducted  as  quickly  as  possible. 

Mention  is  here  made  of  a  mill  which  may  be  em- 
ployed to  grind  the  horse- chesnuts;  but  it  is  not  describ- 
ed \  perhaps  the  one  described  above  for  grinding  pota- 
toes might  answer  the  purpose. 

STARK,  Dr  William,  known  to  the  public  by 
a  volume  containing  Clinical  and  Anatomical  Observa- 
tions, with  some  curious  Experiments  on  Diet,  was  born 
at  Manchester  in  the  month  of  July  1 740  \  but  the  fa- 
mily from  which  he  sprang  was  Scotch,  and  respectable 
for  its  antiquity.  His  grandfather  John  Stark  of  Killer- 
roont  was  a  covenanter ;  and  having  appeared  in  arms 
against  his  sovereign  at  the  battle  of  Bothwel  bridge  in 
the  year  1679,  became  obnoxious  to  the  government, 
and,  to  conceal  himself,  withdrew  into  Ireland.  There 
is  reason  to  believe  that  he  had  not  imbibed  either  the 
extravagant  zeal  or  the  savage  manners  of  the  political 
and  religious  party  to  which  he  adhered  j  for  after  resid- 
ing a  few  years  in  the  country  wuich  he  had  chosen  for 
the  scene  of  his  banishment,  he  married  Elizabeth  daugh* 
ter  of  Thomas  Stewart,  Esq.  of  Balydione  in  the  north 
of  Ireland  \  who,  being  descended  of  tbe  noble  family 
of  Galloway,  would  not  probably  have  matched  his 
daughter  to  such  an  exile  as  a  ruthless  fanatic  of  the  last 
century,  ^y  this  lady  Mr  Stark  had  several  children  \ 
and  his  second  son  Thomas,  who  settled  at  Manchester 
as  a  wholesale  linen-draper,  and  married  Margaret  Stir- 
ling, daughter  of  William  Stirling,  Esq.  of  North  wood- 
side,  in  the  neighbourhood  of  Glasgow,  was  the  father 
of  the  subject  of  this  article.  Another  of  his  sons,  tbe 
reverend  John  Stark,  was  minister  of  Lecropt  in  Perth- 
shire \  and  it  was  under  the  care  of  this  gentleman  that 
our  author  received  the  rudiments  of  bis  education^ 
whicbi  when  we  consider  the  character  of  the  master, 
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ami  TcSrct  »o  the  rel&tim  betirc«*  Um  «ad  his 
■^  we  ma  J  prWBine  wa*  ealcnialrti  (o  atore  ibe  mind  of  Dr 
tkirk  witb  those  virtuous  principle!  Kbich  inflaMKcd  U» 
coadocl  ikroDgh  Itfr. 

From  Lccrept  yoaog  Slsrk  wai  KDt  (•tbf  onivrrsily 
of  CUip)w,  where  uii^  tlw  tiiitioB  vf  the  Joctow 
Smitb  and  Blaek,  with  other  enineat  muter*,  be  learn- 
r<l  the  rudimcDll  of  •eience,  and  aojoired  that  natba- 
matieal  ■ccsracy,  that  (''^cat  preciuon,  and  that  coa- 
lempt  of  hvpotheset,  with  which  be  proMcuted  all  bis 
fntare  Btudies,  Having  cbaaen  ph^ic  fat  his  profcwim, 
h«  removed  fmn  the  anivenily  of  Gtasgofr  to  that  «f 
Kdinhor^b,  where  he  waa  won  dinlingoisbci],  ao<l  ho- 
iifliired  with  the  friendship  of  the  late  Dr  Callen  )  m  man 
who  wan  not  morcemincnllj'  conKpieuout  for  the  aopert' 
erilj  of  hU  own  grnim,  than  quick-lighted  in  perceiv- 
ing, and  liberal  in  encounginj;,  gentu*  in  bis  popib. 
living  finwlx^  hit  itixlieg  at  Edinbargb,  though  ho 
look  there  no  degree,  Mr  tjtark,  in  the  year  1765,  went 
to  London,  and  doToti^d  himself  entirelj  to  the  slodyof  reduced  to 
phjiic  and  llie  elements  of  lurgerj  ;  and  looking  upon  of  food 
anatomy  as  one  of  the  principal  piHars  of  both  these 
art%  be  endeavonred  to  complete  with  Dr  Hunter  what 
be  had  begnn  with  Dr  Monro  \  and  under  these  twn 
eminent  professors  he  appears  to  hare  acqnired  a  high 
degree  of  ai»tomical  knowledge.  He  likewise  enlervd 
kinHelf  aboat  this  time  a  pupil  at  St  George^  hatpilal } 
tot  being  dicgnsted,  as  he  eften  confessed,  with  the  ia- 
accanury  or  want  of  candour  obserrable  in  the  geoem- 
lity  of  practical  wrilrrs,  be  determined  to  oblarn  an  ac- 
quaintance with  diiteases  at  a  better  school  >im1  from  an 
abler  master}  and  to  have  from  bis  own  experience  a 
tlandird,  by  which  be  might  judge  of  the  experience  of 
other?.  With  what  industry  he  prosecuted  this  plan,  and 
with  what  success  bis  labours  were  crowimd,  may  be 
. : -...:..  ..r^i:..: 1  __j  i_.< : i  r\i >._ 
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which  t*ere  made  by  him  during  his  attendance  at  the     jiour,»il^  rtitt,aalera.itA  tall  ;Jhm\ 
btMpilal,  and  were  pobtisbed  after  his  death  by  hid  friend  '  '         '      '  ■'■■-' 

UrCarmicbael  Smyth,  TheseobservatiottsgiTe  thepuh- 
tic  no  cause  to  complain  of  want  of  candour  in  their  an- 
ibor  [  forwhatever  delicacy  he  may  have  observed,  when 
relating  the  cnses  of  patients  treated  byatber  physicians, 
he  has  related  those  treated  by  himself  with  the  utmost 
impartiality.  Whilst  attending  the  hospital,  be  likewise 
emptuyeil  himself  in  making  exprriments  «n  the  blood, 
and  oliier  animal  fluids  ;  and  also  in  a  course  of  ex peri- 
meiit4  in  chemical  pharmacy;  but  tbongh  acconnta  of 
these  experimeuls  were  lef^  behind  him,  we  bclbrre  tbey 
bave  not  yet  been  given  to  the  public. 

In  the  year  1 767  Mr  Stark  went  abroad,  and  obtain- 
ed the  degT«e  of  M.  D.  in  the  nniversity  of  LeydcD, 
publishing  an  inangnral  dissertation  on  the  dvaentery. 
On  bi><  return  to  London,  be  recomrnenccd  his  studies 
at  the  hospital  ;  and  when  Dr  Black  was  called  to  the 
chemical  chair  in  Edinborgb,  which  he  has  long  filled 
with  so  moch  honenr  to  himself  and  credit  to  the  nai- 
versity,  I>r  Stark  was  solicited  by  several  members  of 
the  university  of  Glasgow  to  stand  a  candidate  for  their 
proletisatship  of  the  theory  and  practice  of  physic,  ren- 
dered vacant  by  Dr  Btaek*s  removal  to  Edinburgh. 
This  however  Dr  Stark  declined,  being  iofloenced  by 
the  advicp  of  his  English  friends,  who  wished  to  detain 
him  in  London, 


of  experinteati  «i  4ict,  which  be  waa  CTwmggd  !•  M-  \ 
drftake  by  Sir  Jidin  Fringle  nnd  l>r  Pnitkliti,  wbMc 
ftiendsbip  he  enjoyed,  and  fromwlMm  he  received  many  ^ 
binls  reapccting  both  the  ptaa  nad  its  evetnUan.  TWse^~ 
experiments,  or  rather  the  inprndcnt  zinl  ssitb  wbck 
be  preaecntcd  ibem,  proved,  id  thoopintofiorbn  frienfc, 
hlal  to  himself;  for  be  began  them  «■  the  1 2tb  af  Jdy 
■  769  in  perfect  beahh  and  rigour,  nnd  jrotn  that  day, 
tbot^  his  benM  varied,  it  wns  eel  Jam  if  ever  gead, 
lid  the  13d  «f  February  lyTO,  wbe«  W  died,  afw  • 
soEkring  mnch  nneasiiwM.  Hi*  frieaJ  bbJ  tiiiigi  sph  1 
Dr  Smyth  thinks,  that  other  eaenen,  y«etsealnriy  de- 
grin  and  disappotntnient,  hadni>sawllifa*rciB  baMeni^ 
bis  death  ;  and  a*  ibe  Doetor  was  intinatelj  acqnaiat- 
ed  with  bis  character  and  dispoeitfoa,  his  spuiiott  is  pra- 
baUy  wcll-foandrd,  though  the  pemieioBs  cAecta  «f  the 
ex  pen  men  Is  ere  visible  in  Or  Htark'a  own  jonmal.  Wbn 
he  entered  upon  them,  the  weight  nf  his  body  was  11 
stone  3  )b.  avoirdnpois,  which  in  n  ^ery  few  days  wh 
stone  10  lb.  8  OK. :  and  though  aame  kinds 
iscd  it,  by  moeti  the  greater  part  of  whit 
he  used  had  a  contrary  effect,  and  it  continued  00  iha 
whole  to  decrease  till  the  day  of  his  dealb.  This  in- 
deed can  eicite  no  wonder.  'nMOgh  the  professed  ob- 
ject of  hi)  experiments  was  to  prevetbat  s  pietamml  aal 
Tsried  diet  is  rqoally  condoeive  t«  health  with  a  bsr 
strict  and  simple  one,  most  of  the  dtshee  srhicb  be  a(* 
during  these  experimenls  were  neithcn-  pleasant  Mr 
•impJe,  but  compounds,  snch  as  every  sloouch  omI 
nauseate.  He  bmn  with  brtod  and  stxrf irr-  ;  froDi  wbiefc 
he  proceeded  to  bread,  water,  asd  tfgar  ;  then  to  brttd, 
water,  and  oil  of  olive*  ;  then  to  bread  mai  tvattr  with 
titHk  ;  afterwards  be  tried  bread  and  vrMtrr  with  mntii 
goore ;  bread  and  mater  with  toiled  beef;  HetPtdlet*  ^ 
beef  with  the  gravy  and  water  without  bread  ;  tieuti 
lean  ofbee/wiA  l\\t  gravy,  oH of fiit  or  Mir<  and  tewfrr; 
flour ,  oH »f  met,  ivaler  md  tall  ijloar,  totter,  andMA, 
and  a  number  of  otbera  infinitely  more  disagreeable  t* 
the  stonacA  than  even  these,  snch  as  bread,  &t  oftafM 
Mam,  injiumt  ojtea  with  ttgar  ;  and  bread  ttrflowr  with 
Aofwjiand  the  mftisienof  raicffKiry.  But  though  we  cse- 
sider  Dr  Stark's  experiments  as  whimsical,  it  caonot  be 
denied  that  tbey  indicate  eccentricity  of  genius  in  the 
petson  who  made  tbem  ;  and  snch  rfour  renders  as  think 
genitis  hereditary,  may  perhaps  be  rf  opinion,  that  he 
uerived  a  raj  mm  the  celchrated  Napier  the  inveatsr 
of  the  logarithms,  who  was  bis  ancestor  by  both  fa- 
rents.  At  any  rate,  these  experiments,  of  wfatch  a  (iril 
account  is  given  in  the  same  volume  with    hn  cKnjcil 

gree  of  fortitude,  peneveranee,  tcif-denial,  and  zealftr 
the  profnoting  of  osefnl  knowledge  in  their  author ;  soj 
witb  respect  to  his  moral  character,  we  believe  it  is  wilk 
great  justice  that  Dr  Smyth  compares  him  to  Cxto,  by 


applying  to  him  what  was  said  of  that  virlnoos  Romta 
by  SalhiEil — "  Nea  divitiis  cum  divite,  neque  factions 
cum  factioto;  scd  cum  strenuo  vktute,  cum  modests 
pudore,  cum  innocente  abstioentia  cettabat ;  ecse,  qnam 
videri,  bontu  malebat*."  «sJ 

STABLING.    See  SroKinn,  ORKrriR>t.oci  &>a>* 
**.  "» 

STABLINGS,  or  SrCRLiirGS,  the  nanw  given  t« 
having  likewise  some  prospects  of     the  strong  pieces  of  timber  which  were  driven  into  ths 


an  appointment  in  the  hospital.  bed  of  tbe'river  to  protect   the   piles,  tta  the  top  of 

In  the  mean  time  he  bad  coiDmenced  (1769)  a  serin     which  were  hud  the  flat  beams  npon  whidi  veic  boilt 
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ii^zi  ^^  h^9ei  of  tbe  9toiM  pien  that  rapport  Um  arches  of 
I  London  bridge.  In  general*  starUngs  are  large  piles 
tiot.  plRced  en  the  ontside  of  the  foandatiou  of  the  piers  of 
bridges,  to  break  the  force  of  tbe  water,  and  to  protect 
the  stone  work  from  injory  by  floating  ice.  They  are 
otherwise  called  jVlIri,  and  their  place  is  often  supplied 
by  large  stones  thrown  at  random  round  the  piers  of 
bridges,  as  may  be  seen  at  Stirling  bridge  when  the  ri- 
ver is  low  \  and  as  was  done  by  Mr  Smeaton^s  direction 
found  the  piers  of  the  centre  arch  of  London  bridge, 
whoa  it  was  thought  in  danger  of  being  undermined  by 
the  current. 

STATE  OP  A  CoMTROVERST.  See  Oratort»  Part 
1.  N«  14. 

STATES,  or  Estates,  a  term  applied  to  several  or- 
ders or  classes  of  people  assembled  to  consult  of  matters 
in  tbe  public  good. 

Thus  States-General,  in  the  old  goremment  of  Hol- 
land, is  the  name  of  an  assembly  consisting  of  the  depu- 
ties of  the  seven  United  Provinees.  These  were  usual- 
ly 30  in  mimber,  some  provinces  sending  two,  others 
more  ^  and  whatever  resolution  tbe  states-geoeral  took 
was  confirmed  by  every  province,  and  by  every  city  and 
republic  in  that  province,  before  it  had  the  force '  of  a 
law.  The  deputies  of  each  province,  of  what  number 
soever  they  were,  had  only  one  voice,  and  were  esteem- 
ed as  bnt  one  person,  the  votes  being  given  by  provift- 
ces.  Eaob  province  presided  in  the  aisembly  in  its  torn, 
,  noomding  to  the  order  settled  among  them.  Godder- 
land  presided  first,  then  Holland,  &c. 

States  of  Holland  were  the  depnties  of  eighteen  cities, 
and  one  repeeseatative  of  the  nobility,  constituting  the 
states  of  the  province  of  Holland  :  the  other  provinces 
had  likewise  their  states,  representing  their  sovereignty  ^ 
depnties  from  which  made  what  was  called  the  etates- 
general.  In  an  assembly  of  the  states  of  a  particular 
province,  one  dioseating  voice  prevented  tbeir  eeming 
to  anv  resolnition. 

ST ATICE,  Thrift,  a  genns  of  planU  beleaging  to 
the  class  of  pentarndria,  and  order  of  pentagynia  ^  and  in 
the  natural  system  ranging  nnder  the  48th  order,  Jggre- 
gMUt.    See  BoTANT  Itufae. 

STATICS,  a  term  wlitch  tbe  modem  improrrements 
in  knowledge  have  made  it  neoessary  to  iotrodnee  into 
physieo- mathematical  science.  It  was  found  convenient 
to  distribute  the  doctrines  of  universal  mechanics  into 
two  classes^  whicb  required  both  a  different  modeef  con- 
sidf ration  and  dfiffereat  principles  of  reasoning. 

Till  tbe  time  of  Arobimedes  little  science  of  this 
kind  was  possessed  by  the  aneicnte,  fvom  whom  we 
have  received  the  first  rpdiments^  His  investigation  of 
the  centre  6f  gravity,  and  his  theory  of  the  lever,  are 
the  foundatiens  of  our  knowledge  of  common  mecha- 
nics }  and  his  theory  of  theeqoilifarium  of  floating  bodies 
contains  tbe  grentcsl-  part  of  our  hydroslatical-  know- 
ledge. But  it  was  as  ^t  limited  to  tbe  simplest  cases  \ 
and  there  were  some  la  which  Archimedes  was  igno- 
rant, or  was  nlistaken.  The  marquis  Guido  Ubaldi,  in 
1578,  published  his  theory  of  mechanics,  in  which  the 
do^ines  of  Archimedes  were  well  expktncd  and  cenei- 
derably  augmented.  Blevinas,  the  celebrated  Dutch 
engineer,  pahlisfaed  about  ao  years  after  en  excellent 
system  of  mechanics,  containing  the  chief  principles 
which  now  form  the  science  of  equslibrimD  among  solid 
bodies.    lo  portioubr,  be  gave  tbn  theory  of  inclined 


planea,  which  was  nsAKtiown  to  the  ancients,  though  it  Stiiti««..> 
is  of  the  very  first  importance  in  alreoet  every  machine. 
He  even  states  in  the  most  express  terms  the  principle 
afterwards  made  the  foundation  of  the  whole  of  niecha- 
niee,  and  published  as  a  valuable  discovery  by  Variir. 
non,  viz.  that  three  forces,  whose  directions  and  inten- 
sities are  as  the  sides  of  a  triangle,  balance  each  other. 
His  thsory  of  the  pressure  of  fluids,  or  hydrostatics,  is 
no  less  estimable,  including  every  thing  that  is  now  re- 
ceived as  a  leading  principle  iti  the  science.  When  we 
consider  the  ignorance,  even  of  the  most  learned,  of 
that  age,  in  mechanical  or  physico-mathematica)  knov- 
ledge,  we  must  consider  these  performances  as  tbe  works 
of  a  great  genius  $  and  we  regret  that  they  are  so  little 
known,  being  lost  id  a  crowd  of  good  writings  on  those 
Subjects  which  appeared  soon  after. 

Hitherto  tbe  attention  had  been  turned  entirely  (e 
e«iuilibrittm,  and  the  circumstances  necessary  for  produ- 
cing it«  Mechaaicums  indeed  saw,  that  tbe  energy  of  a 
machine  might  be  somehow  measured  by  tbe  force 
which  could  be  opposed  or  overcome  by  its  interven- 
tion :  but  they  did  not  remark,  that  the  force  which 
prevented  its  motion,  but  did  no  more  than  prevent  it, 
was  an  fsad  measure  of  its  energy,  because  ft  was  ia 
immediate  equilibrio  with  the  pressure  exerted  by  that 
part  of  the  machine  with  which  it  was  connected.  ]  f 
this  opposed  force  was  less,  or  the  force  acting  at  the 
other  extremity  of  the  machine  was  greater,  the  me- 
chanicians knew  that  the  machine  would  move,  and 
that  work  woold  be  performed  i  hot  what  would  be 
the  rate  of  its  motion  or  its  performance,  they  hardly 
pretended  to  conjecture.  They  had  not  studied  the  ac- 
tion of  moving  forces,  nor  conceived  what  was  done 
wbeo  motion  was  communicated. 

The  great  Galileo  opened  a  new  field  of  speculation 
in  his  work  on  liocal  Motion.  He  there  considers 
a  change  of  motion  as  the  indication  and  exact  and  ade- 
quate measnre  of  n  moving  force  ^  and  he  C4>nsiders  every 
kind  of  pressure  as  competent  to  the  production  of  such 
changes.-»He  contented  himself  with  the  application  of 
-  this  principle  to  the  motion  of  bodies  by  the  action  of 
gravity,  and  gave  the  theory  of  projectiles,  which  re- 
mains to  this  day  without  cjmnge,  and  only  improved 
by  oonsidering  tbe  changes  which  are  produced  in  it  by 
the  resistance  of  the  air* 

Sir  Isaac  Newton  took  np  this  subject  nearly  as  Ga- 
lileo had  left  iU  For,  if  we  except  the  theory  of  tbe 
centrifugal  forces  arising  from  rotation,  and  the  theory 
of  penduloDis,  published  by  Huygens,  hardly  any  thing 
had  been  added  to  the  science  of  motion*  Netvton  con- 
sidered tbe  subject  in  its  utmost  extei»t  i  and  in  his  ma- 
thematical principles  of  natural  philosophy  he  considers 
every  conceivable  variation  of  moving  force,  and  deter- 
mines the  motion  resulting  from  its  action^*-His  first 
application  of  these  doctrines  was  to  explain  tbe  celesti- 
al motioaa  $  and  tbe  magnificeiice  of  this  subject  caused 
it  to  occnpy  for  a  while  the  whole  attention  of  the  ma- 
themnticaansto  .  Bnt  the  same  work  contained  proposi- 
tions equally  conducive  to  tbe  improvement  of  common 
moobanissy  and  to  the  complete  understanding  of  the  me- 
chanical actions  of  bodies..  Philosophers  began  to  make 
tbese  appUoations  also.  They  saw  that  every  kindof  work 
wbicb  is  to  be  performed  by  a  machiae  may  be  consider- 
ed abstractedly  as  a  retarding  force  *,  that  the  impulse  of 
water  or  wind,  which  ar^  ^difAay^d  ai  moving  posrers, 
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■ct  hy  means  of  premurei  which  they  exert  on  tba  im- 
■>  pclled  point  of  (lie  machine  ;  and  that  the  machine  it- 
Hclf  niaj  be  consiclcTed  as  an  assemblage  of  bodies  move- 
able in  certain  limiled  circumstsnccB,  with  determined 
directions  and  proporlinns  of  velocity.  From  all  these 
coiisideraliook  resulted  a  geaenl  abstract  condition  of  a 
body  acted  on  by  known  powers.  And  ibey  found, 
thut  after  all  conditions  of  equilibrium  were  sitisBed, 
ibere  remains  a  surplus  of  moving  force.  Thry  could 
nowRtate  the  motion  which  will  en!>ue,  the  new  re^iidaure 
which  this  wit!  excite,  the  additional  power  which  this 
will  absorb  ',  and  they  at  last  determined  a  new  kind  of 
equilibrium,  not  thought  of  by  the  ancient  mechanici- 
ans, between  the  resistance  to  (he  machine  perfonliing 
work  and  the  moving  power,  which  exactly  balance 
each  oilier,  and  U  indicated,  not  by  the  rett,  but  by  ibe 
anijorm  motion  of  ihC  machine. — In  like  miniier,  the 
mathemalician  was  enabled  (n  calculate  that  precise 
motion  of  water  which  would  completely  absorb,  or,  in 
the  ntw  language,  balance  the  superiority  of  pressure 
by  which  waltr  is  forced  through  a  sluice,  ■  pipe,  or 
canal,  with  a  constant  velocity. 

TI1US  the  general  docIriocH  of  motion  came  to  be  con- 
sidered in  two  points  of  vi«w,  according  as  they  halan< 
ced  each  other  in  a  stale  of  rest  or  of  unilorm  motion. 
These  two  ways  of  considering  the  same  subject  nqui- 
red  both  difTerent  principles  and  a  different  manner  of 
reasoning.  The  first  has  been  named  tlatt'ct,  as  expres- 
sing that  rest  which  is  the  lest  of  this  kind  of  equi- 
librium. The  second  has  been  called  Dthamics  or 
Universal  Mechakics,  because  ihe  diO'erent  kinds 
of  motion  are  characteristic  of  the  powers  or  forces 
which  produce  them.  A  knowledge  of  both  is  indi- 
spensably necessary  for'acquiring  any  usefo)  practical 
knowledge  of  machines ;  and  it  was  ignorance  of  the 
'  doctrines  of  accelerated  and  retarded  motions  which 
made  the  progress  of  practical  mechanical  knowledge 
so  very  slow  and  imperfect.  The  mechanics,  even  of 
Ibe  moderns,  before  Galileo,  went  no  farther  than  to 
state  the  proportion  of  the  power  and  resistance  which 
would  be  balanced  by  the  intervention  of  a  given  ma- 
chine, or  the  proportion  of  the  parts  of  a  machine  by 
which  two  known  forces  may  balance  each  other. 
Tills  view  of  Ibe  malter  introduced  a  principle,  which 
even  Galileo  considered  as  a  mechanical  axiom,  viz. 
that  u'Aal  IK  gainer/  in  forcrl/vtTieonaofa  machine  it  ex- 
actly compensated  by  the  additional  time  which  it  «bligtt 
ux  to  employ.  This  is  faUe  in  every  instance,  and  not 
only  prevents  improvement  in  the  construction  cf  ma- 
chines, but  leads  us  into  erroneous  maxims  of  construe' 
tion.  The  true  principles  of  dynamics  tench  us,  that 
there  is  a  certain  proportion  rf  ibe  machine,  dependent 
on  the  kind  and  proportion  of  the  power  and  resistance, 
which  enables  (he  machine  to  perform  the  greatest  pos- 
sible work. 

It  is  highly  proper  therefore  to  keep  separate  these 
two  ways  of  considering  machines,  that  both  may  be 
improved  to  the  utmost,  and  then  to  blend  them  toge- 
ther in  every  practical  discussion. 

Statics  therefore  is  preparatory  to  the  proper  study 
of  mechanics  ;  but  it  does  not  hence  derive  all  its  im- 
portance. It  is  (he  sole  foundation  of  many  oHeful  parts 
of  knowledge.  This  will  be  best  seen  by  a  brief  enn- 
aneradon. 

I.  It  comprehends  all  the  doctrines  of  the  eici(eiiient 


and  propagation  of  pmiore  tbravsb  tbe  parts  of  solid  ; 
bodies,  by  which  the  tnergiea  of  maehiDes  arc  pro- 
duced. A  pressure  is  exerted  on  the  impelled  point  itf  ^ 
a  machine,  such  as  the  float-boards  or  buckets  of  a  mill-^ 
wheel.  This  eiciles  a  pressure  at  tlie  pivots  of  il>  axle, 
which  a(.t  on  the  points  of  support.  This  imist  be  uo- 
deriitond,  both  as  to  direction  aod  intensity,  that  it  nuy 
be  effectually  resiattd.  A  pressure  ia  also  excited  al  tbe 
acting  tooth  of  the  cog-wheel  on  the  same  axle,  by 
which  it  ui^s  round  another  wheel,  exciting  similar 
pressures  on  its  pivots  and  on  the  acting  tooth  perfafs 
of  a  third  wheel.— Thas  a  pressure  is  ultimately  excited 
in  the  working  point  of  the  roacfainr,  perhaps  a  wiper, 
which  lifts  a  heavy  stamper,  to  let  it  fall  again  onsoisc 
matter  to  be  pounded.  Now  statics  leaches  us  the  in- 
tensities  and  direction  of  all  those  presaurea,  and  then- 
fore  how  much  remains  at  the  working  point  of  the  ma- 
chine unbalanced  by  resislance. 

2.  It  comprehends  every  circumstance  which  infio- 
cnces  the  stability  of  heavy  bodies  ;  the  iavestigation 
and  properties  of  the  centre  of  gravity  ;  the  theory  of 
the  construction  of  arches,  vaults,  and  domes  j  the  aiti> 
tudes  of  animals. 

3.  The  strength  of  materials,  and  the  principles  of 
censtruction,  so  as  to  make  tb«  proper  adjustment  of 
strength  and  strain  in  every  part  of  a  machine,  edifice, 
or  structure  of  any  kind.  Statics  therefive  furaisfaes 
us  with  what  may  be  called  a  theory  0/  carpemtry,  anJ 
gives  us  proper  instructiaos  for  framing  floors,  rath, 
centres,  &c. 

4.  Statics  comprehends  the  whole  doctrine  af  tk 
pressure  of  fluids,  whether  liquid  or  aeriform,  whether 
arising  from  their  weight  or  from  any  external  actisi. 
Hence  therefore  we  derive  sur  knowledge  of  the  stalalK 
ty  of  ships,  or  their  power  of  maintaining  tbemsdres  b 
a  position  nearly  upright,  in  opposition  to  the  action  rf 
the  wind  on  the  sails.  We  leam  on  what  circumstaMCS 
of  figure  and  stowage  this  quality  depends,  and  what 
will  angment  or  diminish  it. 

Very  complete  examples  will  be  given  in  the  remain* 
ing  part  of  this  work  of  the  advantages  of  this  separate 
consideration  of  the  condition  of  a  machine  at  rest  aqd 
in  working  motion  ;  and  in  what  yet  remains  to  ba 
delivered  of  the  hydraulic  doctrinea  in  our  Hccomit  sf 
JTATSR-fforkt  in  general,  will  be  perceived  the  pm- 
prirty  of  stating  apart  the  equilibrium  which  is  indica- 
ted by  the  uniform  motion  of  the  fluid.  The  ubseirs- 
tions  (00  which  we  have  to  make  on  the  atiength  of  the 
materials  employed  iu  our  edifices  or  mechanical  stroc- 
tures,  will  be  examples  of  [he  investigation  of  those 
powers,  pressures,  or  strains,  which  are  excited  in  all 
their  parts. 

STATIONARY,  in  AUronamy,  the  stUe  of  a  pla- 
net when,  to  an  observer  on  the  earth,  it  appears  fst 
some  time  to  stand  still,  or  remain  immoveable  in  lbs 
same  place  in  the  heavens.  Fin-  as  the  planets,  to  such 
an  observer,  have  sometimes  a  progressive  motion,  aad 
sometimes  a  retrograde  one,  there  must  be  some  poiat 
between  Ihe  two  where  they  must  appear  stationary. 

STATISTICS,  a  word  lately  iolroduced  to  express 
a  view  or  survey  of  any -kingdom,  county,  or  parish. 

A  Statistical  view  ofGermany  was  published  in  1790 

by  Mr  B.  Clarke:   giving  an  account  of  the  imperialaH 

territorial  constitutions,  forms  of  government,  legisla. 

tion,  administration  of  justice,  and  of  the  ccclc«astic4 
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state  *y  \ritb  a  sketch  of  the  character  and  ^etiius  of  the 
Germans  ;  a  short  inquiiy  into  the  state  of  their  trade 
and  commerce  ^  and  giving  a  distinct  view  of  the  domi- 
nions, extent,  number  of  inhabitants  to  a  square  mile  ^ 
chief  towns,  with  their  size  and  population  ^  revenues, 
expences,  debts,  and  military  strength  of  each  state. 
In  Prussia,  in  Saxony,  Sardinia,  and  Tuscany,  attempts 
have  also  been  made  to  draw  up  statistical  accounts ; 
but  they  were  done  rather  with  a  view  of  ascertaining 
the  present  state  of  these  countries,  than  as  the  means 
of  future  improvement. 

A  gmnd  and  extensive  work  of  this  kind,  founded 
on  a  judicious  plan,  conducted  by  the  most  patriotic 
and  enlightened  motives,  and  drawn  up  from  the  com- 
munications of  the  whole  body  of  the  clergy,  was 
undertaken  in  Scotland  in  the  year  1 790  by  Sir  John 
Sinclair  of  Ulbster,  one  of  the  most  useful  members  of 
his  country.  Many  praises  are  heaped  upon  genius  and 
learning  ^  but  to  genius  and  learning  no  applause  is  due, 
except  when  exerted  for  the  benefit  of  mankind :  but 
gratitude  and  praise  is  due  to  bim  whose  talents  shine 
only  in  great  undertakings,  whose  happiness  seems  to 
consist  in  patriotic  exertions,  and  whose  judgment  is 
uniformly  approved  by  bis  success.  A  work  of  this 
kind,  so  important  in  its  object,  so  comprehensive  in  its 
range,  so  judicious  in  its  plan,  and  drawn  up  by  more 
than  900  men  of  literary  education,  many  of  them  men 
of  great  genius  and  learning,  must  be  of  immense  value. 
It  was  completed  about  1799,  in  21  volumes  8vo. 

The  great  object  of  this  work  is  to  give  an  accurate 
view  of  the  state  of  the  country,  its  agriculture,  its 
manufactures,  and  its  commerce;  the  means  of  improve- 
ment, of  which  they  are  respectively  capable;  the  amount 
of  the  population  of  a  state,  and  the  causes  oJFits  increase 
or  decrease;  the  manner  in  which  the  territory  of  a  coun- 
try is  possessed  and  cultivated ;  the  nature  and  amount 
of  the  various  productions  of  the  soil ;  the  value  of  the 
personal  wealth  or  stock  of  the  inhabitants,  and  bow  it 
can  be  augmented  ;  the  diseases  to  which  the  people  are 
subject,  their  causes  and  their  cure  ;  the  occupations  of 
the  people ;  where  they  are  entitled  to  encouragement, 
and  where  they  ought  to  be  suppressed  ;  the  condition 
of  the  poor,  the  best  mode  of  maintaining  them,  and  of 
giving  them  employment ;  the  state  of  schools,  and  other 
institutions,  formed  for  purposes  of  public  utility ;  the 
state  of  the  villages  and  towns,  and  the  regulations  best 
calculated  for  their  police  and  good  government ;  the 
state  of  the  manners,  the  morals,  and  the  religious  prin- 
ciples of  the  people,  and  the  means  by  which  their  tem- 
poral and  eternal  interests  can  best  be  promoted. 

To  such  of  our  readers  as  have  not  an  opportunity 
of  pemsing  this  natiimal  work,  or  of  examining  its  plan, 
we  will  present  the  scheme  for  the  statistical  account  of 
a  parochial  district  which  Sir  John  Sinclair  published 
for  the  consideration  of  the  clergy,  and^  which  has  been 
generally  followed  by  them,  though  often  with  great 
improvements. 

The  name  of  the  parish  and  its  origin ;  situation  and 
extent  of  the  parish  ;  number  of  acres ;  description  of 
the  soil  and  surface;  nature  and  extent  of  the  sea  coast; 
lakes,  riveis,  islands,  hills,  rocks,  caves,  wood,  orchards, 
&c.;  climate  and  diseases ;  instances  of  longevity ;  state 
of  property;  number  of  proprietors;  number  of  residing 
proprietors ;  mode  of  cultivatmn  ;  implements  of  hus- 
bandry ;  manures ;  seedtime  and  harvest ;  remarkalle 


instances  of  good  and  bad  seasons;  quantity  and  value  of  Statiittcs 
each  species  of  crop  ;  total  value  of  the  whole  produce  II 
of  the  district;  total  quantity  of  grain  and  other  articles  Statuary . 
consumed  in  the  parish;  wages  and  price  of  labour;  ser- 
vices, whether  exacted  or  abolished  ;  commerce ;  manu- 
factures ;  manufacture  of  kelp,  its  amount,  and  the 
number  of  people  employed  in  it;  fisheries  ;  towns  and' 
villages ;  police  ;  inns  and  alehouses;  roads  and  bridges  ; 
harbours,  ferries),  and  their  state  ;  number  of  ships  and 
vessels;  number  of  seamen ;  »tate  of  the  church ;  stipend, 
manse,  glebe,  and  patron ;  number  of  poor  ;  parochial 
funds,  and  the  management  of  them;  state  of  the 
schools,  and  number  of  scholars  ;  ancient  state  of  po- 
pulation ;  causes  of  its  increase  or  decrease ;  number 
of  families ;  exact  amount  of  the  number  of  souls  now 
living  :  division  of  the  inhabitants  ;  i.  by  the  place  of 
their  birth  ;  2.  by  their  ages ;  3.  by  their  religious 
persuasions  ;  4.  by  their  occupations  and  situation  in 
life  ;  5.  by  their  residence,  whether  in  town,  village, 
or  in  the  country,:  number  of  bouses  ;  number  of  unin* 
habited  bouses;  number  of  dove-cots,  and  to  what  extent 
they  are  destructive  to  the  crops ;  number  of  horses, 
their  nature  and  value ;  number  of  cattle,  their  nature 
and  value  ;  number  of  sheep,  their  nature  and  value ; 
number  of  swine,  their  nature  and  value ;  minerals  in 
general ;  mineral  springs ;  coal  and  fuel ;  eminent  men ; 
antiquities  ;  parochial  records  ;  miscellaneons  observa- 
tions ;  character  of  the  people  ;  their  manners,  customs, 
stature,  &e. ;  advantages  and  disadvantages ;  means  by 
which  their  situation  could  be  meliorated. 

If  similar  snrveys  (says  the  public-spirited  editor  of 
this  work)  were  instituted  in  the  other  kingdoms  of 
Europe,  it  might  be  the  means  of  establishing,  on  sure 
foundations,  the  principles  of  that  most  important  of  alt 
sciences,  viz.  political  or  statistical  philosophy ;  that  is, 
the  science,  which,  in  preference  to  every  other,  ought 
to  be  held  in  reverepce.  No  science  can  furnisb,  to  any 
mind  capable  of  receiving  useful  information,  so  much 
real  entertainment ;  none  can  yield  such  important  hints 
for  the  improvement  of  agriculture,  for  the  extension  of 
commercial  industry,  for  regulating  the  conduct  of  in- 
dividuals, or  for  extending  the  prosperity  of  the  state ; 
none  can  tend  so  much  to  promote  the  general  happiness 
of  the  species. 

STATIUS,  PcTBLius  Papinius,  a  celebrated  Latin 
poet  of  the  first  century,  was  bom  at  Naples^  and  was 
the  son  of  Statins,  a  native  of  Epirus,  who  went  to 
Rome  to  teach  poetry  and  eloquence,  and  had  Domitian 
for  his  scholar.  Statius  the  poet  also  obtained  the  favour 
and  friendship  of  that  prince ;  and  dedicated  to  him  his 
Tbebais  and  Achilleis  ;  the  first  in  twelve  books,  and 
the  last  in  two.  He  died  at  Naples  about  the  year  lOO. 
Besides  the  above  poems,  there  are  also  still  extant  his 
Sylca^  in  five  books  ;  the  style  of  which  is  purer,  more 
agreeable,  and  more  natural,  than  that  oi  his  Tbebais 
and  Achilleis. 

STATUARY,  a  branch  of  sculpture^  employed  in 
the  making  of  statues.  See  Sculpture  and  the  next 
article.  * 

Statuary  is  one  of  those  arts  wherein  the  ancients 
surpassed  the  modems  ;  and  indeed  it  was  much  more 
popular,  and  more  cultivated,  among  the  former  than 
the  latter.  It  is  dittputed  between  statuary  and  paint- 
ing, which  of  the  two  is  the  most  difficult  and  the  most 
aitfnl. 
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Stataaiy  ib  also  used  for  (be  artificer  who  makes 
statues.  Irhidias  was  the  greatest  statuary  among  the 
aacieuts,  aod  Michael  Aogelo  among  the  moderns. 

STATUE,  is  defined  to  be  a  piece  of  sculpture  in 
full  relievo,  representing  a  human  figure.  Da  viler  more 
scientifically  defines  statue  a  representation,  in  high  re« 
lievo  and  insulate,  of  some  person  distinguished  by  his 
birth,  merit,  or  great  actions,  placed  as  an  ornament  in 
a  fine  building,  or  exposed  in  a  public  place,  to  preserve 
tiie  memory  of  bis  worth.  In  Greece  one  of  the  highest 
honours  to  which  a  citizen  could  aspire  was  to  obtain  a 
statue* 

Statues  are  formed  with  the  chisel,  of  several  matters, 
as  stone,  marble,  plaster,  &c.  They  are  also  cast  uf 
various  kinds  of  metal,  particularly  gold,  silver,  brass, 
and  lead.  For  the  method  of  casting  statues,  see  the 
article  Foundery  ofStatuet, 

Statues  are  usually  distinguished  into  four  general 
kinds.  The  first  are  those  less  than  the  life  \  of  which 
kind  we  have  several  statues  of  great  noen,  of  kings,  and 
of  gods  themselves.  The  second  are  those  equal  to  the 
life  \  in  which  manner  it  was  that  the  ancients,  at  the 
public  expence,  used  to  make  statues  of  persons  emi* 
fient  for  virtue,  learning,  or  the  services  they  had  done* 
The  third  are  those  that  exceed  the  life  \  among  which 
those  that  surpassed  the  life  once  and  a  half  were  for 
kings  and  emperors :  and  those  double  the  life,  for  he- 
roes. The  fourth  kind  were  those  that  exceeded  tlie 
life  twice,  thrice,  and  even  more,  and  were  called  coA»f* 
^uses.     See  CojLOSSUS. 

£very  statue  resembling  the  person  whom  it  is  intend- 
ed to  represent,  is  called  statua  iconica.     Statues  acquire 
various  other  denominations,     i.  Thus,  allegorical  sta- 
tue is  that  which,  under  a  human  figure,  or  other  sym- 
bol, represents  something  of  another  kind  ^  as  a  part  of 
the  earth,  a  season,  age,  element,  temperament,  hour, 
Sec.     2.  Carole  statues,  are  those  which  are  represented 
in  chariots  drawn  by  bigse  or  quadrigse,  that  is,  by  two 
or  four  borses  \  of  which  kind  there  were  several  in  the 
circuses,  bippodroraesi,  &c.  or  in  cars,  as  we  bee  sonde, 
with  triumphal  arclies  on  antique  medals.    3.  £queslri» 
^11  statue,  that  which  represents  some  illustrious  person 
00  horsebacKy  as  that  famotis  one  of  Marcus  Aurelius 
at  Rome :  that  of  King  Charles  I.  -at  Charing-cross  \ 
King  George  II.  in  Leiceater- Square.  &c.     4.  Greek 
atatue,  denotes  a  figure  that  is  naked  and  antique  ^  it 
being  in  tbis  manner  the  Greeks  represented  tlieir  deities, 
alblelte  of  the  olympic  games,  and  heroes  ^  the  statues 
of  Heroes  tvere  particularly  called  Avhillean  ftatveSj  by 
reason  of  the  great  number  of  figures  of  Achilles  in 
most  of  the  dties  of  Greece*     5.  Hydraulic  statue,  is 
any  figure  placed  as  an  ornament  of  a  fountain  or  grot* 
to,  or  that  does  the  office  of  njei  JV«»,  a  cock,  spo«t, 
or  tbe  like,  by  any  of  its  parts,  or  by  any  attribute  it 
holds ;  tbe  like  is  to  be  understood  oi  any  animal  aerr 
ving  for  the  same  use.     6.  Pedestrian  fctatue,  a  statue 
fltaodiof^  on  foot  ^  as  that  of  KingClnirles  II.  in  the 
fioyal  £scbange,  and  of  King  James  II.  iii  tlie  Privy- 
Gardens.     7.  Roman  statue,  is  an  appellation  given  (0 
ouch  aa  are  clotlied,  and  which  receive  various  names 
from  their  various  dresses.     Tlioae  of  cnikperors,  with 
long  gowna  over  their  armour,  were  called  Maium  po" 
hdaiit :  (hose  of  captains  and  cavaliers,  with  coats  of 
lurms,  tAor«€£tt<^i  those  of  soldiers  with  cuirasees,  /on^ 
*  4:aUe;  those  of  senators  and  augurs,  trabeata  ;  those  of 
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magistrates  with  long  robes,  togatas  /  those  of  the  people    g^^ 
with  a  plain  tunica,  tumcata;  and,  lastly,  those  of  wo-      | 
men  with  long  trains,  stokUa.  ^ 

In  repairing  a  statue  cast  in  a  mould,  they  touch  it 
up  with  a  chisel,  graver,  or  other  instruoieat,  to  finish 
the  places  which  have  not  come  well  off:  they  also 
clear  off  the  barb,  and  what  is  redundant  in  the  joints 
and  projectures* 

STA TUR£.    See  Dwarf  and  Giakt. 

STATUT£,  in  its  general  sense,  signifies  a  lav^ 
ordinance,  decree,  &c.     See  Law,  &cc. 

Statute,  in  our  laws  and  customs,  more  immedi- 
ately signifies  an  act  of  parliament  made  by  the  three 
estates  of  the  realm }  and  such  statutes  are  either  gen^ 
ral,  of  which  the  courts  at  Westminster  most  take  notice 
without  pleading  them  ^  or  they  are  special  and  pri- 
vate, which  last  must  be  pleaded. 

STA V£SACR£,  a  species  of  Dixfhikium,  which 
see.  Botany  Index. 

STAY,  a  large  strong  rope  employed  to  support  the 
mast  on  the  fore  part,  by  extending  from  its  upper  end 
towards  the  fore  part  of  the  ship,  as  the  shroudls  are  ex- 
tended to  the  right  aod  left,  and  behind  it.  See  Mast, 
AiGGiKO^  and  Shroud. 

11)0  stay  of  the  fore-mast,  which  is  called  the  Jare- 
HaVf  reaches  firom  the  mast-head  towards  the  bowsprit 
end :  tbe  main  stay  extends  over  the  forecastle  to  the 
ship's  stem  j  and  the  mizen-stay  is  stretched  down  to 
that  part  of  the  main-mast  which  lies  immediately  ahofe 
the  quarter-deck :  the  fore*top-mast-stay  comes  also  to 
tlie  end  of  the  bowsprit,  a  little  beyond  the  fore-stay : 
tbe  main-top-mast  stsy  is  attached  to  the  head  or  hounds 
of  the  fore-mast  ^  and  the  mizea-top-mast  stay  oomes  al- 
so to  the  hounds  of  the  main-mast :  the  fore-tofi-gaUaBt 
stay  conies  to  the  outer  end  of  the  jib-boom  i  aad  the 
main* top-gallant  stay  is  extended  to  the  head  of  the  fore- 
top- mast. 

STJY'Saii^  a  sort  of  triangular  sail  extended  upon  a 
stay.     See  Saii.. 

ST£AM,  is  the  name  given  in  our  koguage  to  the 
Yuibie  moist  vapour  which  arises  from  all  bodies  which 
contain  juices  easily  expelled  from  them  by  heats  not 
sufficient  for  their  conbustion*  Thus  we  say,  ibe  steam 
of  boiling  water,  of  malt,  of  a  tan-bed,  &c«  It  ts  dis- 
tinguished from  smoke  by  its  not  having  been  produced 
by  combustiou,  by  not  containing  any  soot,  and  hy  its 
being  condensible  by  cold  into  water,  oil,  inflamoMible 
spirits,  or  liquids  composed  of  these. 

We  see  it  rise  in  great  abundance  from  bodies  when  ^^^^ 
they  are  heated,  forming  a  white  cloud,  which  diffuses  {^^^7 
itself  and  disappears  at  no  very  great  distance  from  the  wkdc 
body  from  which  it  was  produced.     In  tliia  ease  the^M, 
surrounding  air  is  ibund  loaded  with  the  water  or  other 
juices  which  seem  to  have  produced  it,  and  the  steam 
seems  to  be  completely  soluble  in  air,  as  salt  m  In  water, 
composing  while  thus  united  a  traasparewt  elastic  fluid.        . 

But  in  order  to  its  appearance  in  the  form  of  aov^idit- 
opaque  white  cloud,  the  auxture  with  or  dissemination  fcsnee' 
in  air  seems  absolutely  necessary.     If  a  tea>>kettW  botls^  ^* 
violently,  so  that  the  stiam  is  formed  at  the  spent,  in 
great  abundance,  it  may  be  observed,,  that  the  visible 
dood  is  not  formed  at  the  very  moolh  of  tbe  spent, 
but  at  a  small  distance  before  it,  aad  that  the  vnpour  is 
perfectly  transparent  at' its  first  emiseiea.     This  ts  ren- 
dered still  more  evident  by  iktiag  to  the  spout  of  the 
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tea-ketile  a  glass  pipo  of  any  length,  and  of  as  large  a 
(lianieter  as  we  please.  The  steam  is  produced  as  co* 
piously  as  withoat  this  pipe,  hot  the  vapour  is  transpa- 
reot  through  the  whole  length  of  the  pipe.  Nay,  if 
tbU  pipe  comoiunicate  with  a  glass  vessel  terminating 
in  aoolher  pipe,  and  if  tlie  vessel  be  kept  sufficiently 
hot,  the  steam  will  be  as  abundantly  produced  at  the 
mouth  of  this  second  pipe  as  before,  and  the  vessel  will 
be  quite  transparent.  The  visibility  therefore  of  the 
matter  which  constitutes  the  steam  is  an  accidental  or 
extraneous  circumstance,  and  requires  the  admixture 
with  air  ^  yet  this  quality  again  leaves  it  when  united 
with  air  by  solution.  It  appears  therefore  to  require  a 
duBemimUioM  in  the  air.  The  appearances  are  quite 
agreeable  to  this  aotion :  for  we  know  that  one  per- 
feUly  transparent  body,  when  minutely  divided  and 
diffused  among  the  parts  of  another  transparent  body, 
but  not  dissolved  in  it,  makes  a  mass  which  isf  visible. 
Thus  oil  beaten  up  with  water  makes  a  white  opaque 
m:iss. 

In  the  mean  time,  as  steam  is  produced,  the  water 
gradually  wastes  in  the  tea-kettle,  and  will  soon  be  to* 
tally  expended,  if  we  continue  it  on  the  fire.  It  is  rea* 
ionabie  therefore  to  sappose,  that  this  steam  is  nothing 
bat  water  changed  by  heat  into  an  aerial  or  elastic 
form.  If  ao,  we  should  expect  thai  the  privation  of 
this  heat  woold  leave  it  in  the  form  of  water  again. 
Accordingly  this  is  fully  verified  bj  experiment  \  for  if 
the  pipe  fitted  to  the  spout  of  the  tea-kettle  be  surround- 
ed with  cold  water,  no  steam  will  issue,  hot  water  will 
continually  trickle  from  it  in  drops  \  and  if  the  process 
be  conducted  with  the  proper  precautions,  the  water 
which  we  thus  obtain  from  the  pipe  will  be  found 
equal  in  quantity  to  that  wbidi  disappears  from  the  tea- 
kettle« 

This  is  evidently  the  common  process  for  distilling ; 
and  the  whole  appearances  may  be  explained  by  saying, 
that  the  water  is  converted  by  heat  into  an  elastic  va^ 
pour,  and  that  this,  meeting  with  colder  air,  imparts  to 
it  the  heat  which  it  carried  off  as  it  arose  from  tlie  head- 
ed water,  and  being  deprived  of  its  heat  it  is  again  wa- 
ter. The  particles  of  this  water  being  vastly  more  re- 
mote from  eadi  otlier  than  when  they  were  in  the  tea- 
kettle, and  thus  being  disseminated  in  the  a*r,  become 
visible,  by  reflecting  light  from  their  anterior  and  poste- 
rior aurfaees^  in  the  same  manner  as  a  transparent  salt 
becomes  visible  when  reduced  to  a  fine  powder.  This 
disseminated  water  being  presented  to  the  air  in  a  very 
extended  snrfaee,  is  quickly  dissolved  by  it,  as  pounded 
salt  is  in  water»  and  again  becomes  n  transparent  fluid, 
but  of  a  different  nature  from  what  it  was  before,  b»- 
ing  a»  longer  convertible  into  water  by  depriving  it  of 
its  heat. 

Accordingly  this  opinion,  or  something  very  like  it, 
has  been  long  entertained.  Muschenbroeck  expressly 
says,  that  the  water  in  the  form  of  vapour  carries  off 
with  it  all  the  heat  which  is  cootinnally  thrown  in  by 
the  fuel.  But  Dr  Black  was  the  first  wlio  attended 
minutely  to  the  whole  phenomena,  ami  enabled  us  to 
form  distinct  notions  of  the  subject.  He  had  discover- 
ed that  it  was  not  sufficient  for  converting  ice  into  wa^ 
tcr  that  it  be  raised  to  that  temperature  in  which  it  can 
no  longer  remain  in  the  form  of  ice.  A  piece  of  ice  of 
the  temperature  32^  of  Fahrenheit's  thermometer  will 
rems^ia  a  very  long  while  in  air  of  the  temperature  50^ 


before  it  be  all  melted,  remaining  all  the  while  of  the     Steam, 
temperature  32^,  and  tlierefore  continually  absorbing        v      ^ 
beat  from  the  surrounding  air.    By  comparing  the  time 
in  which  the  ice  had  its  temperature  changed  from  28* 
to  32^  with  the  subsequent  time  of  its  complete  lique- 
faction, he   found  that  it  absorbed  about  130  or  1 40 
times  a4  much  heat  as  would  raise  its  temperature  one 
degree  ',  and  he  found  that  one  pound  ef  ice,  when 
mixed  with  one  pound  of  water  140  degrees  warmer^ 
was  just  melted,  but  without  rising  in  its  temperature 
above  32°.    Hence  he  justly  concluded,  that  water  dif- 
fered from  ice  of  the  same  temperature  by  containing, 
as  a  constituent  ingredient,  a  great  quantity  of  fire,  or 
of  the  cause  of  heat,  united  with  it  in  such  a  way  as 
not  to  quit  it  for  another  colder  body,  and  therefore  so 
as  not  to  go  into  the  liquor  of  the  thermometer  and  ex- 
pand it.     Considered  therefore  as  the  possible  cause  of 
beat,  it  was  latent,  which  Dr  Black  expressed  by  the 
abbreviated  term  LATENT  HEAT.  If  any  more  heat  was 
added  to  tbe  water  it  was  not  latent,  but  would  readily 
quit  it  for  the  therokometer,  and,  by  expanding  the  ther- 
mometer, would  show  what  is  tbe  degree  of  this  re^ 
dundant  heat,  while  fluidity  alone  is  the  indication  of  • 
the  combined  and  latent  heat. 

Dr  Black,  in  like  manner,  concluded,  that  in  order  tn  • 
convert  water  into  an  elastic  vapour,  it  was  necessary, 
not  only  to  increase  its  uncombined  heat  till  its  tempe- 
rature is  21 2^,  in  which  state  it  is  just  ready  to  become 
elastic ;  but  also  to  pour  into  it  a  great  quantity  of  fire,., 
or  the  cause  of  heat,  which  combines  with  every  par- 
ticle qf  it,  so  as  make  it  repel,  or  to  recede  from,  its 
adjoining  particles,  and  thus  to  make  it  a  particle  of  an 
elastic  fluid.  He  supposed  that  this  additional  beat 
might  be  combined  with  it  -so  as  not  to  quit  it  for, tbe 
theruKKDeter ;  and  therefore  so  as  to  be  in  a  latent  state,- 
having  elastic  fluidity  for  its  sole  indication. 

Th48  opinion  was  very  consistent  with  the  pbesome-  f^^  f^^. 
non  of  boiling  off  a  quantity  of  water.     Th«  applica-peratnre  at 
tion  of  heat  to  it  causes  it  gradually. to  rise  in  its  tern-  whic4i  it  ii 
perature  till  it  reaches  the  temperature  21  a^     It  then  I^*'^*^^' 
begins  to  send  off  elastic  vapoor,  and  is  slowly  expend-  quj^,j\i[L  ^f 
ed  in  this  way,  continuing  all  the  while  of  the  same  beat  which 
temperature.     The  steam  also  is  of  no  higher  tempera-  it  absorbs, 
tare,  as  appears  by  holding  a  thernoroeter  in  it.     We 
must  conclude  that  this  steam  contains  all  the  heat 
which  is  expended  in  its  fom>ation.     Accordingly  the 
scalding  power  of  steam  is  well  known ;  but  it  is  ex- 
tremely difficult  to  obtain  precise  measores  of  the  quan- 
tity of  heat  absorbed  by  water  dnring  its  conversion  in- 
to steam.   Dr  Black  endeavomed  to  ascertain  this  pointy 
by  comparing  the  time  of  raising  its  temperature  a  cer- 
tain number  of  degrees  with  the  time  of  boiling  it  off  ' 
by  the  same  external  heat  >  and  he  found  that  the  heat 
latent  in  steam,  which  balanced  the  pressure  of  the  at- 
mospheie,  was  not  less  than  800  degrees.     He  also  di- 
rected Dr  Irvine  of  Glasgow  to  the  fsrm  of  an  ex  peri, 
ment  for  measuring  the  heat  actually  extricated  from 
such  steam  during  its  condensation  in  the  refrigeratory 
of  a  still,  whieh  was  found  to  be  not  less  than  774  de- 
grees.    Dr  Black  was   afterwanls  informed  by  Mr* 
Watt,  that  a  couise  of  experiments^  which  he  had  made 
in  each  of  these  ways  with  gi*rat  precision,  determined 
the  latent  heat  of  steam  under  tbe  ordinary  pressure  of  ' 
the  atmosphere  to  be  about  948  of  9J0  degrees.     Mr 
Watt  also  found  that  water  would  distil,  with  great  ease 


S    T    E  [    640    ]  S    T     E 

Sti^am.    M  vacwo  nhct)  of  tbe  temperature  70°  ;  and  that  in  itiia  h&ppen«  ibat  vater  will  not  boil  till  iu  nhole  man  be    k„ 
'"~~v~'^c»e  the  latent  beat  of  tbe  steam  is  not  leia  than  iiso  bealed  op  to  211';  for  if  tbe  upper  part  be  coMer,  it  '~t- 
or  1300  degrees  ;  and  m  train  of  experiments,  irhicb  he  roba  the  rising  bubble  of  that  beat  wliich  19  necemiy 
bad  maJe  by  diHtitlinf;  in  different  temperatarts,   madr  fui  its  elaaticitf,  so  that  it  immrdiatel^  collapseH  agaio, 
bim  conclude  that  the  sum  of  the  sensible  and  latent  and  the  aorface  of  the  Kater  remains    still.      Tbia  mtj 
beats  IS  H  constant  quantity,     Tbis  is  acurious  and  not  bp  perceived  by  holding  water  in  a  Florence  flask  over 
an  iniprobable  circumstance  ;   but  we  have  no  inl'orina-  ■  lamp  or  choRer.      It  will  be  observed,   Mnte  time  be- 
tion  of  tbe  particulars  of  llirse  experiments.     Tbe  con-  fore  tbe  real  ebullition,  that   aoroe  bubble*   are  ftmntd 
clnaion  evidently  presuppoNea  H  knowledge  of  that  parti-  at  tbe  bottom,  and  get-up  a  very  little  waTi   and  ibeo 
cular  temperature  in  which  the  water  has  nO  heat }  but  disappear.    The  distances  which  they  reach  befiirc  cot- 
I          this  is  a  point  which  is  still  sub  juilice,  lapsing  increase  as  tbe  water  continues  to  warm  farthrr 
Stcun,  by         Xhii  conversion  of  liquids  (for  it  is  not  confined  to  up  tbe  mmaa,  till  at  last  it  breaks  out  into   boiling.     If 
bineJwith  ""'*^<  *""  obtains  also  in  ardent  spirits,  oih,  tnercory,  the  handle  of  B  tea-kettle  be   grasped  with    tfao   hand, 
heat,  be-      &o.)  is  the  cause  of  their  boiling.    Tbe  heat  ii  applied  a  tremor  will  be  felt  for  some  little  time  before  boiling, 
comcaela-  to  tbe  bottom  and  sides  of  tlir  vessel,  and  gradually  ac-  arising  from  the  little  succu  as  ions  which  are  produtxd  by 
•tic  and       comulates  in  the  fluid,  in  a  sensililn  state,  uncombined,  the  collapsing  of  the  bubbles  of  vapour.      ThU  ie  moch 
'^^           and  ready  to  quit  it  and  to  enter  into  any  body  that  is  more  violt-nl,  and  i*  really  a-remarkable  pbenomeoon,  if 
-colder,  and  to  diffuse  itself  betwpen  them.    Thus  it  en-  we  suddenly  plunge  a  lump  of  red  hot  iroii  into  a  vesael 
ter4  into  the  fluid  of  a  thermometer,  expand*  it,  and  of  cold  water,  taking  care  that  no  red  part  be  near  tbe 
thus  gives  us  tbe  indication  of  the  degree  in  which  it  surface.     If  the  band  he  new  applied  to  tbe  side  of  the 
has  been  accumulated  in  the  water;   for  the  thermome-  vei»el,  a  nostTiolent  tremor  is  felt,  and  aometimesatraog 
tei  swells  as  long  as  itcontinues  to  absorb  sensible  heat  thumps  :  these  arise  from  tho  collapsing  of  very  large 
from  the  water :   and  when  the  sensible  heat  in   both  is  bubbles.      If  the  upper  part  of  the   iron  be  too  hot,  it 
in  eqnilibrio,  in  a  proportion  depending  on  the  nature  warms  the  surrounding;  water  ao  much,  that  the  bnbblcs 
«f  the  two  fluids,  the  thennometerrises  no  more,  because  from  below  come  up  ihrougb  it  nncondenaed,   and  pro- 
it  absorbs  no  more  heat  or  fire  from  the  Water  ;   for  tbe  dnce  ebullition  without  this  snccossion.      The   great  rc- 
particles  of  water  which  are  in  immediate  contact  with  semblance  of  this  tremor  to  tlie  feeling   which  we  ban 
the  bottom,  are  now  (by  this  gradual  expansion  of  liqui-  during  tbe  shock  nf  an  earthquake  has  led  many  to  aop- 
dity)  at  such  distance  from  each  other,  that  their  lawa  pose  that  these  laxt  are  produced  in  tbe  name  way,  and 
of  attraction  for  each   other  and  for  heat  are  totally  their  hypothesis,  notwithstanding  ibe  objections  whicb 
changed.     Each   particle  either  no  longer  attracts,  or  we  have  elsewhere  atated  to  it,  is  by  no  meBos  unfeaai- 
perhaps  it  repels  its  adjoining  particle,  and  now  accu-  ble.  ,. 
mnlate)  round  itself  a  great  number  of  the  particles  of         It  is  owing  to  a  similar  cause  that  violent  thumps  aitTV» 
beat,  and  forms  a  particle  of  elastic  Quid,  so  related  lo  sometimes  felt  on  tbe  bottom  of  a  tea-kettle,   especially'''"^ 
tbe  adjoining  new  formed  particles,  as  to  repel  them  one  which  baa  been  long  in  use.     Such  are  frequantly'*''"' 
to  a  distance  at  least  a  hundred  times  greater  than  their  crusted  on  the  bottom  with  a  stony  concretion.      Tbii^.'^n 
distances  in  the  state  of  water.    Thus  a  tiass  of  elastic  Bametime<i   is  detached  in  little  scales.      When  one  of pai^ 
vapour  of  sensible  magnitude  is  formed.  Bring  at  least  these   is  adhering  by  one  end  to  the   bottom,    tbe  wa- 
ten  thousand  times  lighter  than  an  equal  bulk  of  wa-  ter  gets  between  them  in  a  thin  film.    Hence  it  may  be 
ter,  it  must  rise  up  through  it,  as  a  cork  woold  do,  in  healed  considcrablv  above  tbe  boiling  temperature,  and 
form  of  a  transparent   ball  or  bubble,  and   getting   to  it  suddenly  ri^es  up  in  a  large  bubble,   which   collaptei 
the  top,  it  dissipates,  filling  the  upper  part  of  the  vessel  immediately,     A  itmooth  shilling  lying   on    the   hotlon 
with  vapour  or  steam.     Thus,  by  toasinc  the  liquid  in-  will  produce  this  appearance  very  violently,  or  a  thimble 
and  DTD-      '**  hubbies,  which  are  produced  all  over  the  bottom  aod  with  the  month  down,                                                                     11 
daces  ths    sides  of  tbe  vessel,  H  produces  tbe  phenomenon  of  ebul-           In  order  to  make  water  boil,   tbe  fire   must   be  ap*  ^''".' 
pheoomc-    tition  or  boiling.      Observe,   that  during  its  passage  up  plied   to  the   bottom  or  sides   of  the    veasei.       If  tbe^''. 
nanafbail-(|,;oQgh  (he  water,  it  is  not  changed  nor  condensed  }  for  heat  be  applied  at  the   top  of  the  water,   it  will  waste  ^,j^ 
'"''              tbe  surrounding  water  is  already  so  hot  that  the  sensible  away  without  boiling-,  for  the  very  superficial  parlicln  11  ik  k 
or  uncombined  heat  in  it,  is  in  equilibrto  with  that  in  the  are  first  supplied  with  the  heat  necessary  for  rendering'"" 
vapour,  and  therefore  it  is  not  disposed  to  absorb  any  them  elaatic,   and   they   fly  off  without  agitating  the*"^" 
, of  that  heat  which  is  combined  at  ao  ingredient  of  this  rest  (a),                                                                                       " 
vapour,  and  gives  it  its  elasticity.     For  this  reason,  it          Since  this  disengagement  of  vapour  is  the  effect  of 


(a)  We  explained  theopiqne  and  cloudy  appearance  of  steam,  by  saying  that  the  vapour  is  condensed  by  com- 
ing into  contact  with  the  cooler  air.  Tliere  is  somelliing  in  the  form  of  this  cloud  which  is  very  inexplicable, 
llie  particles  of  it  are  sometimes  very  distinguishable  by  the  eye  ;  but  they  have  not  the  smart  ttar-like  brilliancv 
of  very  small  drops  of  water,  but  give  the  fainter  reflection  of  a  very  thin  GIm  or  vesicle  like  a  soap  bubble.  If  we 
attend  also  to  their  motion,  we  see  them  descending  very  slowly  in  comparison  w'ttb  the  descent  of  a  solid  drop  ;  and 
this  vesicular  constitution  is  established  beyond  a  doubt  by  looking  at  a  candle  through  a  cloud  of  steam.  It  isseeo 
surrounded  by  a  faint  halo  with  prismaliciil  coloutB,  precisely  such  as  we  can  demon-.trale  by  optical  laws  to  belong 
to  a  collection  of  vesicles,  but  totally  different  from  the  halo  which  woold  be  produced  by  a  collection  of  sclid 
.drops.  It  is  very  diflicult  to  conceive  bow  these  vesicles  can  be  formed  of  watery  particles,  each  of  whiih  wassnr- 
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iU  ^sticity,  aad  ttnce  tkU  ^Iftsticity  i«  a  determined 
force  wbeo  the  brmpenium  is  given,  it  follows,  tbat 
fluids  cwfinot  boil  till  the  rlantictty  of  the  vnpour  over* 
comes  the  pressure  of  the  iocnmbent  fluid  and  of  the  at- 
mospbere.  Therefore,  when  this  pressure  is  removed  or 
diretaiahed^  the  fluids  must  sooner  overcome  what  re- 
mains, and  boil  at  a  lower  temperature*  Accordingly 
it  is  observed  that  water  will  boil  in  an  exhausted  recei« 
ver  when  of  the  heat  of  the  human  body.  If  two  glass 
halls  A  and  B  (fiig.  i.)  be  connected  by  a  slender  tube, 
and  one  of  them  A  be  filled  with  water  (a  small  open-' 
ing  or  pipe  b  being  left  at  top  of  the  otiier),  and  litis 
be  made  to  boil,  the  vapour  produced  from  it  will  drive 
all  the  air  out  of  the  other,  and  will  at  last  come  out 
itself,  producing  steam  at  the  mouth  of  the  pipe.  When 
the  ball  B  is  observed  to  be  occupied  by  transparent  va- 
pour, we  may  conclude  that  the  air  is  completely  ex- 
pelled. Now  shot  the  pipe  by  sticking  it  into  a  pieee 
of  tallow  or  bees-wax  ^  tlie  vapour  in  B  will  soon  con- 
dense, and  there  will  be  a  vacuum.  The  flame  of  a 
Limp  and  blow-pipe  being  directed  to  the  liitleTpipe, 
will  cause  it  immediately  to  close  and  seal  hermetically. 
We  now  have  a  pretty  instrument  or  toy  called  a  Pulse 
CiLASS.  Grasp  the  ball  A  in  the  hollow  of  the  hand  ; 
the  heat  of  the  hand  will  immediately  expand  the  bub- 
ble of  vapour  which  may  be  in  it,  and  this  vapour  will 
drive  the  water  into  B,  and  then  will  blow  up  through 
it  for  a  long  while,  keeping  it  in  a  state  of  violent  ebul- 
lition, as  long  as  there  remains  a  drop  or  film  of  water 
in  A.  But  care  must  be  taken  that  B  is  all  the  while 
kept  cold,  that  it  may  condense  the  vapour  as  fast  as  it 
rises  through  the  water.  Touching  B  with  tlie  hand, 
or  breathing  warm  on  it,  will  immediately  stop  the  ebuU 
lition  in  it.  When  the  water  in  A  has  thus  been  dissi- 
pated, grasp  B  in  tbe  hand  ;  the  water  will  be  driven 
isto  A,  and  the  ebullition  will  take  place  there  as  ii  did 
in  B.  Putting  one  of  the  balls  into  the  mouth  will 
make  the  ebullition  more  violent  in  the  other,  and  the 
one  in  the  mouth  will  feel  very  cold.  This  is  a  pretty 
illustration  of  the  rapid  absorption  of  the  beat  by  tiie 
particles  of  water  whidi  are  thus  converted  into  elastic 
vapour.  W^e  have  seen  this  little  toy  suspended  by  die 
middle  of  the  tube  like  a  balance,  and  thus  placed  in 
the  inside  of  a  wihdow,  haviog  two  holes  a  and  b  cut  in 
the  paoe,  in  such  a  situation  that  when  A  is  full  of  wa- 
trr  and  preponderates,  B  is  opposite  to  the  hole  b» 
Whenever  the  room  became  sufficiently  warm,  the  va« 
pour  was  formed  in  A,  and  immediately  drove  the  wa^ 
ter  into  B,  which  was  kept  cool  by  the  air  coming  into 
the  room  through  the  hole  b.  By  this  means  B  was 
made  to  preponderate  in  its  turn,  anil  A  was  tlien  op- 
posite to  the  hole  a,  and  the  process  was  now  repeated 
in  the  oppo^iite  direction;  and  this  amusement  continoed 
as  long  as  the  room  was  warm  enough. 

W^e  know  that  liquors  differ  exceedingly  in  the  tem- 
peratures necesaary  for  their  ebullition.   This  forms  the 
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gveat  diemical  distiootion  between  volatile  and  fixed  bo«  Siomi. 
dies.  But  the  difference  of  temperature  in  which  they 
boil,  or  are  converted  into  permanently  elastic  vapour, 
under  the  pressure  of  the  atmosphere,  is  not  a  certain 
measure  of  their  differences  of  volatility.  The  natural 
boiling  point  of  a  body  is  that  in  which  it  will  be  conp 
verted  into  elastic  vapour  under  no  pressure,  or  tn  vacuo. 
The  boiling  point  in  the  open  air  depends  on  the  law  of 
the  elasticity  of  the  vapour  in  relation  to  its  heat.  A 
fluid  A  may  be  less  volatile,  that  is,  may  require  more 
heat  to  make  it  boil  in  vacuo^  than  a  fluid  B  :  But  if 
the  elasticity  of  the  vapour  of  A  be  more  increased  by 
an  increase  of  temperature  than  that  of  the  vapour  of 
B,  A  may  boil  at  as  low,  or  even  at  a  lower  tempera- 
ture, in  the  open  air,  than  B  does ;  for  the  increased 
elasticity  of  the  vapour  of  A  may  sooner  overcome  the 
pressure  of  tlu;  atmosphere.  Few  experiments  have  been 
made  on  tbe  relation  between  the  temperature  and  the 
elasticity  of  different  vapours.  So  long  ago  as  the  year 
1765,  wo  hiid  occasion  to  examine  the  boiling  points  of 
all  such  liquors  as  we  could  manage  in  an  air-pump  ^ 
that  is,  such  as  did  not  produce  vapours  which  destroy- 
ed the  valves  and  the  leathers  of  the  pistons  :  and  we 
thought  that  the  experiments  gave  us  reason  to  conclude, 
that  the  elasticity  of  all  the  vapours  was  aflected  by  heat 
nearly  in  the  same  degree.  For  we  found  that  the  dif^  Difference 
ference  between  their  boiling  points  in  the  air  and  tV}l>etwecn 
uicuo  was  nearly  the  same  in  all,  namely,  about  1 20  de-f'^*^"  ^'*" 
grees  of  Fahrenheit's  thermometer.  It  is  exceedingly  j^*^^^J^^^ 
difficult  to  make  experiments  of  this  kind  :  The  yat-in  vacuo  a. 
pours  are  so  condensible,  and  change  their  elasticity  6oi>out  xio^. 
prodigiously  by  a  trifling  change  of  temperature,  that 
it  is  almost  impossible  to  examine  this  point  with  preci- 
sion. It  is,  however,  as  we  shall  see  by  and  bye,  a  sub- 
ject of  considerable  practical  importance  in  the  mechanic 
art^  4  and  an  accurate  knowledge  of  the  relation  would 
be  of ^reat  use  also  to  the  distiller:  and  it  would  be 
no  less  iuiportant  to  discover  the  relation  of  tlieir  ela<}ti« 
city  and  demity,  by  examining  their  compressibility,  in 
tiie  san^e  manner  as  we  have  ascertained  the  relation  in 
the  CHSc  «f  what  we  call  aerialjluids^  that  is,  such  as  we 
liavi;  never  observed  in  the  form  of  liquidK  or  solids,  ex* 
v^pK  in  consequence  of  their  union  with  each  other  or 
with  othvr  bodies.  In  the  article  Pneumatics  we 
took. notice  of  it  as  something  like  a  natural  law,  that 
all  these  aiiv,  or  gases  as  they  are  now  called,  had  I  heir 
elasticity  very  nearly,  if  not  exactly  proportional  to  their 
density.  This  appiears  hom  the  experiments  of  Adiard, 
of  Fontana,  and  others,  on  vital  air,  inflammable  air, 
fixed  air,  and  some  others.  It  gives  us  some  presump* 
tion  to  suppose  that  it  hoUls  in  all  elastic  vapours  what- 
ever, and  tliat  it  is  «oiiiwcted  with  the  ir  elat»ticit y  ;  and 
it  renders  it-someiv hat  probable  that  they  are  all  elastic, 
only  because  the  cause  of  Iieat  (the  matter  of  fire  if  )ou 
will)  is  ehistic,  and  that  their  law  of  elasticity,  in  respect 
of  density,  is  the  satne  with  that  of  fire.     But  it  must 

1.0 


rounded  with  many  particles  of  fire,  now  communicated  to  the  air,  and  br.w  each  of  ttiese  vesicles  shall  include 
within  it  a  ball  of  air  \  bat  we  cannot  refuse  the  fact«  >  We'  know,  that  if,  while  linseed  oil  is  boilinir  or  nesrly 
boiling,  the  surface  he  obliquely  struck  with  the  ladle,  it  will  be  dashed  into  a  prodigious  number  of  exceeding. 
Iv  small  vesicles,  which  will  float  about  in  the  air  for  a  long  while.  M.  Saussnre  was  (we  think)  ihe  first  who 
dtRtinctly  observed  this  vesicular  form  of  mists  and  elouds  \  and  he  makes  c«»iiderable  use  of  it  in  explaining  se- 
veral plienomena  of  the  atmoaphere. 
Vol.  XiX.  Part  IL  +  4M 
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be  observed,  tbat  jiltboDgfa  ire  tbat  Msign  tbe  eltuticity     the  rcBMiimg  naitaqoall/  applf  to  Hum  as  to  vapennNw-    g^ 

-'of  fire  M  the  immediate  cause  of  tbeelMticitj  of  vapour     neu)  he,  owing  to  bo  accumulation  of  the  extended ''•—1— 
ID  the  same  way,  and  on  the  same  grounds,  tbat  we     matter  of  fire,  which  gradually  expanded  the  aolid  by 
ascribe  the  fluidity  of  brine  lo  the  fluidity  of  the  water      its  very  minute  additionr;  and  if thi '-'' ■" 

li  which  holds  the  solid  salt  in  aolulioD,  it  does  not  follow 

"  tbat  this  is  owing,  as  is  coTnnionly  supposed,  to  a  repul- 
sion or  tendency  to  recede  from  each  other  extrted  by 
the  particles  of  Eire.  We  are  as  much  entitled  to  infer 
a  repulsion  of  unlimited  extent  between  tbe  particles  of 
water  ■,  for  ne  see  that  by  its  means  a  single  particle  of 
sea  salt  becomes  disseminated  throu^  the  whole  of  a 
very  large  vessel.  If  water  had  not  been  a  visible  and 
palpable  substance,  and  the  salt  only  had  been  visible 
and  palpable,  we  ml){ht  liiive  formed  a  similar  notion  of 
chemical  solution.  But  we,  on  the  contrary,  have  con- 
sidered tbe  quoquaDertum  motion  or  expansion  of  the  probable  thi 
salt  as  a  dissemination  among  the  particles  of  water>  and  acts  immediately  by  its 
we  have  ascribed  it  lo  thestrong  attraction  of  tbe  atoms 
of  salt  for  (he  utom^  of  water,  and  the  attraction  of 
tli<-9C  last  for  each  other,  thinking  that  each  atom  of  salt 
accumulates  round  itself  a  multitude  of  watery  atoms, 
and  by  so  dnin^  must  recede  from  the  other  saline  atoms. 
Kay,  we  faither  xee,  that  by  foj-ces  which  we  naturally 
consider  as  aitraction^,  an  expansion  may  be  produced 
of  the  whole  mns»,  which  iriil  act  against  external  me- 
chanical forces.  It  is  thus  that  wood  swells  with  al- 
most insuperable  force  by  imbibing  moisture ;  it  is  thus 
that  a  sponge  immersed  in  water  becomes  really  an  ela- 
stic compressible  body;  resembling  a  blown  bladder; 
and  there  arc  appearances  which  warrant  us  to  apply  this 
mode  of  conception  to  elastic  fluids. — When  air  is  sud- 
denly conipres->ed,  a  thevmometer  Included  in  it  shows  a 
rise  of  temperature  ;  that  Is,  an  appearance  of  heat  now 
redundant  which  was  formerly  combined.  The  heat 
seems  la  be  squeezed  out  as  the  water  from  tbe  sponge. 

bjr      Accordingly  this  opinion,  that  the  elasticity  of  steam 

'-  and  other  vapours  is  owing  merely  to  the  attraction  for 
nsequent  dissemination  of  iheir  particli 
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a  particle  of  ice,  which  is  necessary  for  n  _ 

tide  of  water,  be  so  great  in  comparison  of  what  give* 
it  the  expansion  of  one  degree,  as  experiment  obliges 
us  to  conclude— it  seems  an  inevitable  conscqaence  that 
all  fluids  should  be  many  times  rarer  thaa  the  (oliils  from 
which  they  are  produced.     But  we  know  that   tbe  dif- 
ference is  trifling  io  all  cases,  and  io  some  (water,  for 
instance,  and  iron)  the  solid  is  rarer'  tban  the  fluid.     ^ 
Many  other  arguments,  (each  of  tbem  perhaps  of  little  Vnp 
weight  when  taken  alone,  but  which  are  all  syatcmatl-^'!*' 
cally   connected)  concur  in  rendering  it  much  ■oorcj^^* 
1  causing   elasticity,  paLa, 
ity,  which  vrecanaotiwaa 
ly  other  way  than  as  a   mutual    tendeocyf*")!^ 
in   its  particles   to  recede   from  each    other  ;    and  we 
doubt  not  but  that,  if  it  could   he   obtained    alone,  we 
shoold  find  it  an  elastic  Bujd  like  air.      We  even  thiok 
that  there  are  cases  in  which  It  is  observed  in  this  state. 
The  elastic  force  of  gunpowder  is  very  much  beyond  th« 
elasticity  of  all  the  vapours  which   arc    produced  in  its 
deflagmlion,  each  of  them  being  expanded   as   much  as 
we  can  reasonably  suppose  by  the  great   heat  to  whick 
they  are  exposed.     The  writer  of  this  article  exploded 
some  gunpowder  mixed  with  a  considerable  portion  of 
finely  powdered  quartz,  and  another  parcel  mixed  wilh 
fine  filliigs  of  copper.     The  elasticity  was  measured  bv 
the  penetration  of  the  ball  which   was   discharged,  and 
was  great  in  the  degree  now  mentioned.      The    experi- 
ment was  BO  conducted,  that  much  of  the   quartz  and 
copper   was  collected;    none  of  the  quartz,   had  been 
melted,  and  some  of  the  copper  was  not  melted,     llit 
heat,   therefore,  could  not   be   such  as   lo   explain   the 
elasticity  by  expansion  of  tbe  vapours  ;   and  it  became 
not  improbable  that  fire  was  acting  here  as   a  detached 


through  the  whole  mass  of  fire,  has  been  entertained  by      chemical  fluid  by  its  own  elasticity.      But   to  return  to 


many  naturalists,  and  it  has  been  ascribed  entirely  to 
attraction.  We  by  no  means  ptetend  to  decide  ;  but 
we  think  the  analogs  by  far  too  slight  to  found  any 
confident  opinion  on  it.  The  aim  is  to  solve  phenomena 
liy  attraction  only,  as  if  it  were  of  more  easy  concep- 
tion than  repulsion.  Considered  merely  as  facts,  they 
are  quite  on  a  par.  The  appearances  of  nature  in 
which  we  observe  actual  recesses  of  the  parts  of  body 
irom  each  other,  are  as  distinct,  and  as  frequent  and  fa- 
miliar, as  the  appearances  of  actual  reproach.  And  if 
we  attempt  to  go  farther  in  our  contemplation,  and  to 
conceive  the  way  and  the  forces  by  which  either  the 
approximation  or  recesses  of  the  atoms  are  produced, 
we  must  acknowledge  that  we  have  no  coni 
the  matter  }  and  we  can  only  say,  that  ihei-e 

notions,  and  we  call  it  a  force,  as  in  every 


snbjec 


Ther 


of  the  production  ofmotinn.     We 

repulsion  ju*t  as  we  happen  to  contemplate  an  access  or 
a  rece<i9.  But  the  analogy  here  is  not  only  slight,  hut 
imperfect,  and  fails  most  in  those  cases  which  are  most 
simple,  and  where  we  should  expect  it  lo  be  most  com- 
plete. We  can  squeeze  water  out  of  a  sponge,  it  is 
true,  or  out  of  a  piece  of  green  wood  ;  but  when  the 
white  of  an  egg,  the  tremcUa,  or  some  gums,  swell  to 
a  hundred  limes  their  dry  dimensions  by  imbibing  wa- 
Ur,  we  cionot  squeeze  out  a  particle.     If  Qaidity  (for 


ircumstance  in  which   vre   think  eurPnU^ 
own  experiments  show  a  remarkable  difference  (at  least*  P*" 
in  degree)  between  the  condensibte  and    inconden^ible '""^ '' 
vapours.      It  is  well  known,  that  when  air  is  very  sod-j^^J" 
denly  expanded,  cold  is  produced,  and  beat  ivhcn   it  isuJi^ 
suddenly  condensed.     When  making  experiments  wlth^o''^' 
the   hopes  of  discovering  tbe   connection    between  tbeP*™' 
elasticity  and  densily  of  tbe  vapours  of  boiling   water, 
and  also  of  boiling  spirits  of  turpentine,   we    found   the 
change  of  density  accompanied  bya  change  of  tempera- 
ture vastly  greater  than  in  the  case  of  incoercible  gases. 
When  the  vapour  of  boiling  water  was  suddenly  allowed 
on  of     to  expand  into  five  times  its  bulk,  '  '    ' 

cause      pression  of  a  large  and  sensible  air 

least  four  or  five  times  greater  than  in  a  similar  expan- 
of  tlie  same  temperature.  The  cbe- 
:r  will  i-eadily  see  reasons  for  expecting,  00 
y,  a  smaller  alteration  of  temperature,  kolh 
of  the  much  greater  rarity  of  the  fluid,  and 
of  a  partial  condensation  of  its  vrater  and  the  .  ^ 
consequent  disengagement  of  combined  heat.  "a. 

This  diflVrence  in  tbe  quantity  of  fire  which  is  com-^^s 
bined  in  vapours  and  gases  is  so  considerable,  aa  to  au-ib«  cka 
tborize  us  to  suppose  that  there  is  some  dlBcrencc  in  the™'"" 
chemical  constilulioo  of  vapours  and  gases,  and  that  tbc'*'^ 


observed  ihe  de^ 
r  to  be  al 
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Steam.  Connnction  between  the  specific  bases  of  ibe  vapour  and 
V  '  -» the  fire  which  it  contains  is  not  the  same  in  air,  for  in- 
stance, as  in  the  vapour  of  boiling  water }  anii  this  dif- 
ference may  be  the  reason  why  the  one  is  easily  conden- 
sible  by  cold,  white  the  other  has  never  been  exhibited 
in  a  liquid  or  «oUd  form,  except  by  means  of  its  chemi- 
cal union  with  other  substances.  In  this  particular  in- 
stance we  know  that  there  is  an  essential  difference- 
that  in  vital  or  atmospheric  air  there  is  not  only  a  pro- 
digious quantity  of  fire  which  is  not  in  the  vapour  of 
water,  but  thfit  it  also  contains  light,  or  the  cause  of 
light,  in  a  combined  state.  This  is  fully  evinced  by  the 
great  discovery  of  Mr  Cavendish  of  the  composition  of 
water.  Here  we  are  taught  that  water  (and  consequent- 
ly its  vapour)  consists  of  air  from  which  the  light  and 
greatest  part  of  the  fire  have  been  separated.  And  the 
subsequent  discoveries  of  the  celebrated  Lavoisier  show^ 
that  almost  all  the  condensible  gases  with  which  we  are 
acquainted  consist  either  of  airs  which  have  already 
lost  much  of  their  fire  (and  perhaps  light  too),  or  of 
matters  in  which  we  have  no  evidence  of  fire  or  light 
being  combined  in  this  manner. 

This  consideration  may  go  far  in  explaining  this  dif- 
ference in  the  condensibility  of  these  different  species 
of  aerial  fluids,  the  gases  and  the  vapours ;  and  it  is 
with  this  qualification  only  that  we  are  disposed  to  al-- 
low  that  all  bodies  are  condensible  into  liquids  or  solids 
by  abstracting  the  heat.     In  order  that  vital  air  may 
become  liquid  oi*  solid,  we  hold  that  it  is  not  sufficient 
that  a  body  be  presented  to  it  which  shall  simply  ab- 
stract its  heat.     This  would  only  abstract  its  uncom- 
bined  fire.     But  another  and  much  larger  portion  re- 
mains chemically  combined  by  means  of  light.     A  che- 
mical affinity  must  be  brought  into  action  which  may 
abstract,  not  the  fire  from  the  oxygen   (to  speak  the 
language  of  Mr  Lavoisier),  but  the  oxygen  from  the 
fire  and  light.     And  our  production  is  not  the  detached 
basis  of  air,  but  detached  heat  and  light,  and  the  forma- 
tion of  an  oxide  of  some  kind. 
RNsaAL        To  prosecute  the  chemical  consideration  of  Steams 
^""''^^'  farther  than  these  general  observations,  which  are  ap- 
plicable to  all,   would  be  almost  to  write  a  treatise  of 
chemistry,  and  would  be  a  repetition  of  many  things 
which  have  been  treated  of  in  sufficient  detail  in  other 
articles  of  this  work.     We  shall  therefore  conclude  this 
article  with  some  other  observations,  which  are  also  ge- 
neral, with  respect  to  the  different  kinds  of  coercible 
vapours,  but  which  have  a  particular  relation  to  the  fol- 
lowing article, 
team  risei      St<^'<^rn  or  vapour  is  an  elastic  fluid,  whose  elasticity 
,  different  balances  the  pressure  of  tlie  atmosphere  $  and  it  has  been 
lupera-     produced  from  a  solid  or  liquitl  body  raised  to  a  suffici- 
rei,  ac-    ^qj  temperature  for  giving  it  this  elasticity  j  that  is,  for 
le  adrU^  causing  the  fluid  to  boil.     This  temperature  must  vary 
«v/  or      ^^^^  ^^  pressure  of  the  air.     Accordingly  it  is  found, 
;hL  that  when  the  air  is  iit/ht  (indicated  by  the   barometer 

being  low),  the  fluid  will  boil  sooner.  When  the  ba- 
rometer stands  at  30  inches,  water  boils  at  .the  tempe- 
rature 212°.  If  it  stands  so  low  as  28  inches,  water 
will  boil  at  2087*  In  the  plains  of  Quito,  or  at  Gon- 
dar  in  Abyssinia,  wliere  the  barometer  stands  at  about 
21  inches,  water  will  boil  at  195^.  Highly  rectified 
alcohol  will  boil  at  160^,  and  vitriolic  ether  will  boil  at 
88*  or  89^.  This  is  a  temperature  by  no  means  un- 
common in  these  places )  nay.|  the  air  is  /requeotly 
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Warmer.  Vitriolic  ether,  therefore,  iS  a  liquor  which  Steaai. 
can  hardly  be  known  in  those  countries.  It  is  hardly  '  v  ■* 
possible  to  preserve  it  in  that  form.  If  a  phial  haye 
not  its  stopper  firmly  tied  down,  it  will  be  blown  out, 
and  the  liquor  will  boil  and  be  dissipated  in  steam.  On 
the  top  of  Cbimbora^ao,  the  human  blood  must  be  dis- 
posed to  give  out  air-bubbles.  sr 

We  said  some  time  ago,  that  we  had  concluded,  from  As  fluids 
some  experiments  made  in  the  receiver  of  an  air-pump,  **°ll  ""dcr 
that  fluids  boil  in  vactro  at  a  temperature  nearly   1 20  ^*  ^!??l^ 
degrees  lower  than  that  necessary  tor  their  boiling  in  vaponr 
the  open  air.  But  we  now  see  that  this  must  have  been  which 
but  a  gross  approximation;  for  in  these  experiments ^^^ccnds 
the  fluids  were  boiling  under  the  pressure  of  the  vapour  ^°"  them, 
which  they  produced,  and  which  could  not  be  abstract-  ^j^^  men- ' 
ed  by  working  .the  pump.     It  appears  from  the  experi- tioncd  ia 
ments  of  Lord  Charles  Cavendish,  mentioned  in  the  ar-  K^  14.  is 
tide  Pneumatics,  that  water  of  the  temperature  yi^^^^y  *g»"o«« 
was  converted  into  elastic  vapour,  which   balanced  ^"PP^®**""*" 
pressure  of  ^ths  of  an  inch  of  mercury,  and  in  this  state 
it  occupied  the  receiver,  and  did  not  allow  the  mercury 
in  the  gauge  to  sink  to  the  level.     As  fast  as  this  was 
abstracted  by  working  the  air-pump,  more  of  it  was  pro- 
duced from  the  surface  of  the  water,  so  that  the  pres- 
sure continued  t^e  same,  and  the  water  did  not  boil. 
Had  it  been  possible  to  produce  a  vacuum  above   this 
waterj  it  would  have   boiled  for  a  moment,  and   would 
even  have  continued  to  boil,  if  the  receiver  could  have 
been  kept  very  cold.  2t 

Upon  reading  these  experiments,  and  some  very  curi-  Acrouni  of 
ous  ones  of  Mr  Nairne,  in  the  Phil.  Trans,  vol.  Ixvii.^P*""' 
the  writer  of  this  article  was  induced  to  examine  niore ^^^^rj^jg^ 
particularly  the  relation  between  the  temperature  of  theihe  relation 
vapour  and  its  elasticity,  in  the  following  manner :  between 

A  BCD  (fig.  2.)  is  the  section  of  a  small  digester  ^^^  ^^"^P«- 
made  of  copper.     Its  lid,  which  is  fastened  to  the  bodyI*^"I]f,"  ..1 
With  screws,  is  pierced  with  three  boles,  each  oi  which  its  elastici- 
had  a  small  pifie  soldered  into  it.     The  first  hole  was  ty. 
furnished  with  a  brass  safety-valve  V,  nicely  fitted  to  it^^*S*  ^* 
by  grinding.      The  area  of  this  valve  was  exactly  f  th 
of  an  inch.     There  rested  on  the  stalk  at  top  of  this 
valve  the  arm  of  a  steelyard  carrying  a  sliding  weight. 
This  arm  had  a  scale  of  equal  parts,  so  adjusted  to  the 
weight  that  the  number  on  the  scale  corresponded  to  the 
inches  of  mercury,  whose  pressure  on  the  under  surface 
of  the  valve^s  equal  to  that  of  the  steelyard  on  its  top  j 
so  that  when  the  weight  was  at  the  division  10,  the  pres- 
sure of  the  steelyard  on  the  valve  was  just  equal  to  that 
of  a  column  of  mercury  i  o  inches  high,  and  ^th  of  an 
inch  base.     The  middle  hole  contained  a  thermometer 
T  firmly  fixed  into  it,  so  that  no  vapour  could  escape  by 
its  sides.     The  ball  of  this  thermometer  was  but  a  little 
way  below  the  lid.     The  third  hole  received  occasion- 
ally the  end  of  a  glass-pipe  SGF,  ^hose  descending  leg 
was  about  36  inches  long.     When  this  syphon  was  not 
used,  the  hole  was  properly  shut  with  a  plug. 

The  vessel  was  half  filled  with  distilled  water  which 
had  been  purged  of  air  by  boiling.  The  lid  was  then 
fixed  on,  having  the  third  hole  S  plugged  up.  A  lamp 
being  placed  under  the  vessel,  the  water  boiled,  and  the 
steam  issued  copiously  by  the  safety-valve.  The  ther- 
mometer stood  at  213,  and  a  barometer  in  the  room  at 
29.9  inches*  The  weight  was  then  put  on  the  fifth  di- 
vision. The  thermometer  immediately  began  to  rise  ^ 
and  wfaen.it  was  at  220.  the  steam  issued  by  the  sides 
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of  the  v>Ive.  Hie  nreigbt  wm  remote^  to  tbe  10th 
•*  diviaian  ;  but  before  tbe  thermocneler  could  be  distinct- 
ly observed,  the  steam nM  issaingat  tbe  valve.  The  lamp 
was  lenioved  farther  From  the  bottom  of  the  vessel,  that 
the  progress  of  heating  might  he  oiore  moderate  ;  and 
irhen  the  steam  ceased  to  issue  from  the  valve,  the  ther- 
nonieter  was  at  2:7.  The  weight  was  now  shifted  to 
15  ;  and  hy  gradMllj  approaching  the  himp,  tbe  steam 
again  issued,  and  tbe  tbernomelcr  was  at  1321-  This 
mode  of  trial  was  cootinued  all  the  way  to  tbe  75!^ 
diviaion  of  the  scale.  The  experiments  were  then  re* 
peated  in  the  contrary  order ;  that  a,  the  weight  being 
suspended  at  the  7jth  diviuon,  and  tbe  steam  issuing 
strongly  at  tbe  valve,  tbe  lamp  was  withdrawn,  and  the 
moment  the  steam  ceased  to  come  out,  tbe  tbcrmomQ- 
ter  was  observed.  Tbe  same  was  done  at  the  70th,  65th, 
dtviaion,  &c.  These  experiments  were  several  times  re- 
peated both  ways  ;  and  tbe  means  of  all  the  molts  for 
each  division  are  expressed  in  the  foUowing  table,  where 
column  jst  eipresses  the  elasticity  of  the  stewn,  being 
the  sum  of  29.9,  and  the  divisioa  of  the  ateelyard  (  co- 
lumn 21I  expresses  tbe  temperature  of  tbe  steam  c«m- 
respooding  to  this  elasticity. 
I. 


35  iachcE 

40 


II. 

326 


57,  and  so  on  by  every  five  degrees  till  it  abimld  attain    ; 
the  boiling  heat.     Another  observer  noted   the    roTre-v> 
■ponding  descents  of  the  mercury   by  a  acale  of  inches, 
which  bad  its  beginning  placed  at   29-84  from  tbe  sor- 
fitce  of  the  mercury  in  tbe  saucer. 

The  pounded  ice  waa  now  removed,  and  tbe  lamp 
plaiccd  at  *  considerable  diitanee  below  tbe  vesacl,  ao  as 
to  warm  its  contents  very  slowly.  These  observations 
being  very  easily  made,  were  several  timea  repeated,  and 
tbeir  mean  results  are  set  down  in  the  fallosving  table: 
Only  observe,  that  it  was  foond  difficult  to  note  dowi 
tbe  deseenta  for  every  £ftfa  degree,  becniue  tbey  sot. 
ooeded  each  otlier  so  iJMt.  Every  lotk  was  judged  suf- 
ficient for  establishing  the  law  of  variation.  Tbe  first 
column  of  the  table  contaiaa  the  temperature,  and  the 


second  the  descent  (in 
mwk  39.84. 

32- 


iclies)  of  the  mercury  &omtlw 


0-35 
0-55 
0.83 


247 

351 

^n 

259 

263 

267 

a7oJ 

274t 

278 


'OJ 


A  very  diffisrent  process  was  necessary  for  ascertaining 
the  elasticity  of  the  steam  in  lower  temperatures,  sind 
consequently  under  smaller  pressures  than  that  of  the 
atKospbere.  The  glBSi  syphon  SGF  was  now  fixed  in- 
to  its  hole  in  the  lid  of  tbe  digester.  The  water  was 
Blade  to  boil  smartly  for  some  time,  and  the  steam  issued 
eopiausly  both  at  the  valve  and  at  tbe  syphon.  The 
lower  -tnd  of  the  syphon  was  now  immersed  into  a  broad 
saucer  of  mercory,  and  the  lamp  instantly  removed, 
and  every  thing  was  allowed  to  grew  cold.  By  this  the 
steam  was  gradually  eondeascd,  and  the  mercury  rose 
in  the  syphon,  without  sensibly  sinking  in  the  saucer. 
Tbe  valve  and  all  the  joints  were  smeared  with  a  thick 
clammy  cement,  composed  of  oil,  tallow,  and  rosin, 
which  effectually  prevented  all  ingress  of  air.  The  iveai- 
Iher  WHS  clear  and  frosty,  and  the  barometer  standing  at 
29.84,  and  the  thermometer  in  the  vessel  at  42°.  The 
mercury  in  the  ayphon  stood  at  29.7,  01  somewhat 
higher,  thus  showing  a  very  complete  condensation, 
Tbe  whole  vessel  was  surrounded  with  pounded  ice,  of 
the  temperatDTe  31°.  This  made  no  sensible  change 
in  the  height  of  the  oMrcury.  A  mark  was  now  made 
at  the  surface  of  tbe  mercury.  One  observer  was  sta- 
tioned  ^  the  thermometer,  with  instmctions  to  call  out 
'  as  the  tbermometei  reached  the  dlvisioat  43,  47,  53, 


rjo 
160 

8.6s 

'2° 

11.05 

[80 
190 

14.05 
17.85 

22.62 

28.65 

Four  vt  five  number*  at  the  lop  of  the  coIubm  of 
elasticities  are  not  so  accurate  as  the  ethers,  becaoae  tlt« 
mercury  passed  pretty  quickly  thmngfa  these  points. 
But  the  progress  was  extremely  regular  through  the  re- 
maining pointsj  so  that  the  elasticities. correspondiag to 
temperatures  above  70°  may  be  considered  as  very  ac- 
curately ascertained. 

Not  being  altogether  satisfied  with  the  inntbod  em- 
^oyed  formeasurtngthe  elasticity  in  tempera  toresabovc 
that  of  boiling  water,  a  better  form  of  experiment  was 
adopted.  (Indeed  it  was  the  want  of  other  apparatos 
which  made  it  necessary  to  employ  tbe  former).  A  glaM 
tube  was  procnred  of  th*  form  represented  in  fig.  3.  bav-|b} 
kg  a  littla  cistern  L,  from  the  lop  and  bottom  of  which 
proceeded  the  syphon*  Kand  MN,  The  cistern  coa- 
tained  mercni^,  and  the  tube  MN  was  of  a  slender  bore, 
and  iv-as  about  six  feet  two  inches  long.  The  end  K  wis 
firmly  fixed  in  the  third  hole  of  iIm  lid,  and  the  long 
leg  of  the  syphon  was  furnished  with  a  scale  of  incht*, 
and  firmly  fa«ened  to  an  upright  post. 

The  lamp  was  now  applied  at  such  a  distance  from 
the  vessel  a*  to  warm  it  slowly,  and  make  tbe  water 
boil,  the  steam  escaping  for  sometime  through  the  safe- 
ty.valve.  A  heavy  weight  was  then  suspended  oa  the 
steelyard  ;  such  as  it  was  known  that  the  vessel  would 
sttj^ort,  and  at  the  same  time,  such  aa  woo  Id  not  allow 
the  steam  to  force  the  merenry  est  ef  the  long  tube. 
The  tbennoneWr  began  inmediately  to  rise,  as  also  the 
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Steaio,    nereury  in  the  tube  MN»    Their  eorrespeiideiit  sta- 
'  tioDS  are  marked  in  the  following  table : 

Temperature, 
212** 
220 
230 
240 
250 
260 


»5 
Hiicha. 

ree  weH 

ith  thote 

fMr 

chard. 


270 
280 


Hiasticity, 

0.0 

^•? 

14.0 
25.0 

36-9 

64.2 
J06.6 


This  form  of  the  experiment  ts  much  more  susceptible 
of  accuracy  than  the  other,  and  the  measures  of  elasti- 
city are  more  to  be  depended  on.  In  repeating  the 
experiment,  they  were  found  much  more  constant; 
whereas,  in  the  former  method,  differences  occurred  of 
two  inches  and  upwards. 

We  may  now  connect  the  two  sets  of  experiments  in- 
to one  table,  by  adding  to  the  numbers  in  this  last  table 
the  constant  height  29.9,  which  was  the  height  of  the 
mercury  in  the  barometer  during  the  last  set  of  obse^ 
nations. 


Temperature* 

40 

50 
60 

70 

80 

90 

200 


Elasticity, 
0.0 

0.1 

O.I 

0.35 

0.5s 
0.82 

x.S 


no  2.25 

120  .    3«o 

130  3.95 

140  5.15 

X50  6.72 

160  8.65 

170  II  .05 

180  14*05 

190  17-85 

200  22.62 

210  28.65 

220  35.8 

230  44.7 

240  54-9 

250  66.8 

260  80.3 

270  94.1 

280  105*9 

In  the  memoirs  of  the  Royal  Academy  of  Berlin  lor 
1782,  there  is  an  account  of  some  experiments  made  by 
Mr  Achard  on  the  clastic  force  of  sieam,  from  the  tem- 
perature 32°  to  21 2°.  They  a^ee  extremely  well  with 
those  mentioned  here,  rarely  differing  more  than  two  or 
three  tenths  of  an  inch.  He  also  examined  the  elasticity 
of  the  vapour  prodoctd  from  alcohol,  and  found,  that 
when  the  elasticity  was  equal  to  that  of  the  vapour  of 
water,  the  temperature  was  about  35*  lower.  Thus, 
when  the  elasticity  of  both  was  measured  by  28.1  inches 
of  mercury,  the  temperature  of  the  watery  vapour  was 
209°,  and  that  of  the  spirituous  vapour  was  1 73*.  When 
the  elasticity  was  18.5,  the  temperature  of  the  water 
was  189.5,  and  that  of  the  alcohol  154.6.    AVhen  the 


elasticity  was  VI. 05,  the  water  was  168^,  and  the  al- 
cohol I34°.4.  Observing  the  difference  between  the 
temperatures  of  equally  elastic  vapours  of  water  and  al- 
cohol not  to  be  constant,  but  gradually  to  diminish,  in 
Mr  Achard's  experiments,  along  with  the  elasticity,  it 
became  interesting  to  discover  whether  and  at  what 
temperature  this  difference  wouk)  vanish  altogether. 
Experiments  were  accordingly  made  by  the  writer  of 
this  article,  similar  to  those  made  with  water.  They 
were  not  made  with  the  same  scrupulous  care,  nor  re- 
peated as  they  deserved,  but  they  furnished  rather  an- 
unexpected  result.  The  following  table  will  give  the, 
reader  a  distinct  notion  of  them  : 


Steam. 


Temperature. 

Eiastict 

32^ 

0.0 

40 

0.1 

60 

0.8 

80 

0.8 

IQO 

3-9 

120 

6.9^ 

140 

12.2 

160 

21.3 

180 

34- 

200 

52-# 

220 

78.5 

240 

115. 

24- 
We  say  that  the  result  was  unexpected  v  for  as  the  na-  A.d  unez. 

tural  boiling  point  seemed  by  former  experiments  to  be  P^^^  re- 
in all  fluids  about  I20*  or  more  below  their  boiling  *^^*"  ^'- 
point  in  the  ordinary  pressure  of  the  atmosphere,  it  was  tempuu- 
reasonable  to  expect  that  the  temperature  at  which  they  tures  of  e. 
ceased  to  emit  sensibly  elastic  steam  would  have  somequ<^Uxclai- 
relation  to  their  temperatures  when  emitting  steam  of  ^f^  vaponrt 
any  determinate  elasticity.    Now  as  the  vapour  of  alco-  ^nralco. 
bol  of  elasticity  30  has  its  temperature  about  36^' lower  hoi. 
than  the  temperature  of  water  equally  elastic,  it  was  to 
be  expected  that  the  temperature  at  which  it  ceased  to 
be  sensibly  affected  would  be  several  degrees  lower  than 
32^.     It  is  evident,  however,  that  thils  is  not  the  case* 
But  this  is  a  point  that  deserves  more  attention,  because 
it  is  closely  connected   with   the  chemical  relation  be- 
tween the  element  (if  sueh  there  be)  of  fire,  and  the 
bodies  into  whose  composition  it  seems  to  enter  as  a 
constituent  part.     W^hat  is  the  temperature  32^,  to 
make  it  peculiarly  connected  wkb  elasticity  P   It  is  a 
temperature  assumed  by  us   for  our  own  conveniencr,. 
on  account  of  the  familiarity  of  water  in  our  experi- 
ments.    Ether,  we  know,   boils   in  a  temperature  far 
below  this,  as  appears  from  Dr  Cullen^s  experiments 
narrated  in  the  Essays  Physical  and  Literary  of  Edin- 
burgh.    On  the  faith  of  former  experiments,   we  may 
be  pretty  certain  that  it  will  boil  in  vacuo  at  the  tem- 
perature— 14°,  because  in  the  air  it  boils  at  -f-io6®. 
Therefore  we  may  be  certain,  that  the  steam  or  vapour 
of  ether,  when  of  the  temperature  32**,  will  be  very  'sen- 
sibly elastic.     Indeed  Mr  Lavoisier  says,  that  if  it  be 
exposed  in  an  exhausted  receiver  in  winter,  its  vapour 
will  support  mercury  at  the  height  of  10  inches.     A 
series  oif  experiments  on  this  vapour  similar  to  the  above 
would  be  very  instructive.    We  even  wish  that  those  on 
alcohol  were  nrare  carefully  repeated.     If  we  draw  a 
curve  line,  of  which  the  abscissa  is  the  line  of  tempera- 
tureSf  and  the  ordinates  are  the  corresponding  heights  of 
the  mercury  in  these  experiments  on  water  and  alcohol. 
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ire  shitl  observe,  that  although  they  both  wntihly 
J  c!i]e  Bt  32°,  and  have  the  absciasa  far  their  common  tao- 
gent,  a  very  small  error  of  observation  rosy  be  the  cause 
of  this,  and  the  curve  which  expresses  the  elaalkily  of 
spirituous  vapour  may  really  iutenect  the  other,  aud  g« 
backnards  considerably  beyond  32°, 

This  range  of  experimenli  eives  rise  to  some  curiout 
^^  and  important  reflections.  We  now  see  that  no  partt- 
cuhr  temperature  is  ncceMarj  for  water  assuming  the 
form  of  permanently  elastic  vapour  }  and  that  it  \*  high- 
ly probable  that  it  aMumes  thiti  form  even  at  the  tempe<- 
rature  53°}  only  its  elasticity  is  too  small  to-  aflbrd  ih 
any  sensible  measure.  It  is  well  known  ihat  even  ice 
evaporates  (see  experiments  to  this  purpose  by  Mr  Wil- 
son in  the  Philosophical  Transactions,  wlietl  a  piece  of 
polished  metal  covered  ivilb  hoar-frost  became  perfect- 
jy  clear  by  exposing  It  to  a  dry  frosty  wind). 

Even  mei-cury  evaporates,  or  ia  converted  into  elastic 
vapour,  when  all  external  pressure  is  removed.  The  dim 
film  ivhich  may  frequently  be  observed  in  the  uppvr 
put  of  a  barometer  which  stands  near  a  stream  of  air, 
found  to  be  small  frlobules  of  merCui-y  sticking  to  thi 
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«aa  so  contrived,  that  the  beat  was  applied  above  the  ftn 
surface  of  the  water  ia  the  alembic  K.  Tbis  was  dooe'— r 
by  JDclosing  it  in  another  vessel  CC,  filled  wilb  bot  m\. 
ter.  In  the  receiver  B  there  was  a  sort  of  barome- 
ter D,  with  an  open  cistern,  in  order  to  see  what 
pressure  there  was  on  the  surface  of  the  fluid.  While 
the  receiver  and  alembic  contained  air,  the  heat  applied 
at  A  produced  na  sensible  distillation  during  several 
hours:  But  on  opening  a  coek  £  in  the  receiver  at 
its  bottom,  and  making  the  water  In  the  alembic  to  hoil, 
steam  was  produced  which  soon  expelled  all  the  air, 
and  fnllowrd  it  through  the  cock.  The  cock  was  now 
«liut,  and  the  whole  allowed  to  grow  cold  by  removing 
the  fire,  and  applying  cold  water  to  the  alembic.  Tbc 
barometer  fell  to  a  level  ne»rly.  Then  warm  water 
was  allovcd  to  get  into  the  outer  vessel  CC.  The  ba- 
Tometer  rose  a  little,  and  the  dislillation  went  on  briskly 
without  the  smallest  ebullition  In  the  alembic.  The  coa- 
olusion  is  obvious  ;  while  there  was  air  in  the  receiver 
and  commonicating  pipe,  the  distillation  proceeded  en- 
tirely by  the  di&solvlng  power  of  this  air.  Above  the 
water  in  the  alembic  it  was  quitkly  saturated  ;  and  this 


iside  of  the  tube.      They  may  be  seen   by  the   help  of      saturation  proceeded  slowly  along  the  still  air 


a  magnifying  glass,  and  are  the  best  teft  of  a  well  made 
barometer.  They  will  be  entirely  removed  by  causing 
the  mercury  to  rise  along  the  tube.  It  will  tick  them 
all  np.  They  consist  of  mercury  which  had  evaporated 
in  the  void  apace,  and  was  afterwards  condensed  by  tlie 
cold  glass.  But  the  elasticity  is  too  small  to  occasion  a 
sensible  depression  of  the  column,  even  when  consider- 
ably warmed  by  a  candle. 

iUany  pliilosophers  accordingly  imagine,  that  sponla- 
"  neous  evaporation  la  low  temperatures  is  produced  in 
this  way.  But  we  cannot  he  of  this  opinion,  and  rouit 
.  still  think  tliat  this  kind  of  evaporation  is  produced  by 
a  the  dissolving  power  of  the  air.  When  moist  air  ia  sud- 
'  denly  rarefied,  there  is  alwayn  a  precipitation  of  water. 
This  is  most  distinctly  seen  when  we  work  an  air-pump 
briskly.  A  mist  is  produced,  which  we  :>ce  pl.iinty  fall 
to  the  bottom  of'  the  receiver.  But  by  this  new  doc- 
trine the  very  contrary  should  happen,  because  the  ten- 
dency of  water  to  appear  in  the  elastic  forni  is  promo- 
ted by  removing  ihe  external  pressure  ;  and  we  really 
imagine  that  more  of  it  now  actually  becomes  simple 
clasiic  watery  vapoiir.  But  the  mist  or  precipitation 
shows  i  neon  trove  rtibly,  that  there  bad  been  a  previous 
solution.  Solution  is  performed  by  forces  nhich  act  in 
the  way  of  attraction  ;  or,  to  express  it  more  safely,  so- 
lutions are  accompanied  by  the  mutual  approaches  of 
the  particles  of  the  menstruum  and  solved  i  all  such  ten* 
dencies  are  obseifed  to  increase  by  a  diminution  of  di- 
stance. Hence  it  must  follow,  that  air  of  douliTe  drnsi- 
ty  will  dissolve  more  than  twice  as  much  water.  There- 
fore ivhen  we  suddenly  rarefy  snturated  air  (even  though 
its  heat  should  not  diminish)  some  water  jnust  be  let 
go.  What  may  be  its  quantity  we  know  not  }  but  It 
tnrti/  f>e  more  than  what  would  now  become  KJastic  by 
this  diminution  of  surrounding  pressure  ;  and  it  is  not 
unlikely  but  this  may  have  some  effect  in  producing 
tliG  vesicles  which  we  found  it  so  dIRicult  to  explain. 
These  may  be  filled  with  pure  watei-y  vapour,  and  be 
jloating  In  a  fluid  composed  of  water  dissolved  in  air. 
An  experiment  of  Fontana's  seems  to  put  this  matter 
"Out  of  doubt.      A  distilling  apparatus  AB    (fig.  4.) 


d  at  last  n 


n  the. 


ght  Inke  place   through 

ie  sides  of  the  receiver 

t  part  of  the  water  dls- 

1  tbtm,   and   this  should 

)llect(d.      But  any  prr- 

ig  a  crystal    of  blue  vi- 

glass  of  Btill  water  be- 

irface,   will    see   that  it 

■eating  pipe, 
the  whole  of  the  receiver. 
being  kept  cold,  Hbould  conde 
solved  in  the  air  in  contact  w 
trickle  down  the  sides  and  be 
■on  who  has  observed  bow 
Iriol  will  lie  at  the  bottom  of 
fore  the  tinge  will  reach  the 

must  be  next  to  impossible  for  distillation  to  go  on  in 
these  cirenm^tances  ;  and  accordingly  none  wna  obser- 
ved. But  when  the  upper  part  of  the  apparatus  was 
filled  with  pure  watery  vapour,  it  was  supplied  fran 
the  alembic  as  fast  as  it  was  condensed  in  the  receiver, 
just  as  in  the  pulse  gla's. 

Another  inference  which  may  be  drawn  from  tbetej 
experiments  is,  that  Nature  seems  to  affect  a  certain  ki 
law  in  Ihe  dilatation  of  aeriform  fluids  by  heat, 
seem  to  be  dilatable  nearly  in  proportion  of  thi 
sent  dilatation.  For  if  we  suppo'ie  that  the  vapours  re- 
■emble  air,  in  having  their  elasticity  In  any  given  tem- 
perature prnpoKional  to  their  density,  we  must  suppose 
that  if  steam  of  the  elasticity  60,  that  is,  supporting  60 
inches  of  mercury,  were  subjected  to  a  pressure  of  ^3 
inches,  it  would  expand  into  twice  its  present  bulk. 
The  augmentation  of  elasticity  therefore  ia  (be  mea- 
sure of  the  bulk  into  which  it  would  expand  in  order 
to  acquire  Ita  former  elasticity.  Taking  the  increiM 
of  elasticity  therefore  as  a  measure  of  the  bulk  into 
which  it  would  expand  under  one  constant  pressirra, 
we  see  that  equal  increments  of  temperature  produce 
nearly  eqDal  multiplications  of  bulk.  Thus  if  a  certain 
diminution  of  temperature  diminishes  its  bulk  ^tti,  ano- 
ther equal  diminution  of  temperature  will  diminish  this 
new  bulk  ^th  very  nearly.  Thus,  in  our  experiments, 
tbe  temperatures  110°,  14c'',  1 70',  200°,  230",  are  in 
arithmetical  progression,  having  equal  dlfTcrencei}  and 
we  see  that  the  corresponding  elasticities  2.25,  5-15. 
ir.05,  32.62,  44.7,  are  very  nearly  in  the  continued 
proportion  of  1  to  2.  The  elasticity  corrvspnnding  to 
the  temperature  160  deviates  coasiderably  from  this 
law,  which  would  give  88  or  89  instead  of  80 ;  and  the 
deviation 


77." 
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Iteui.  deviation  increased  in  the  higher  temperatures.  But  lection 
still  we  see  that  there  is  a  considerable  approximation 
to  this  law  'f  and  it  will  frequently  assist  us  to  recollect, 
that  whatever  be  the  present  temperature,  an  increase 
of  30  degrees  doubles  the  eUsticity  and  the  bulk  of  wa- 
tery vapour. 


S    T    E 

because  air,  like  the  vapour  of  water,  does  not    Steam, 
expand  in  the  exact  proportion  of  its  bulk. 


That  4^  will  iucrease  the'elasticity  from  I  to  i  yV 
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Tl^is  is  sufficiently  exact  for  roost  practical  purposes. 
Thus  an  engineer  finds  that  the  injection  cools  the  cy- 
linder of  a  steam-engine  to  192^.  It  therefore  leaves 
a  steam  whose  elasticity  is  three-fifths  of  its  full  elasti- 
city, =  18  inches  ^  ,  But  it  is  better  at  all  times  to 
have  recourse  to  the  table.  Observe,  too,  that  in  the 
lower  temperatures,  i.  e.  below  110°,  this  increment  of 
temperature  does  more  than  double  the  elasticity. 

This  law  obtains  more  remarkably  in  incoercible 
vapours  ^  such  as  vital  air,  atmospheric  air,  fixed  air, 
&c.  all  of  which  have  also  their  elasticity  proportional 
ibUvaT*®  their  bulk  inversely :  and  perhaps  the  deviation  from 
the  law  in  steams  is  connected  with  their  chemical  dif- 
ference ^f  constitution.  If  the  bulk  were  always  aug- 
mented ill  the  same  proportion  by  equal  augmentations 
of  temperature,  the  elasticities  would  be  accurately  re- 
presented by  the  ordiuates  of  a  logarithmic  curve,  of 
which  the  temperatures  are  the  correHponding  abscissae j 
and  we  might  contrive  such  a  scale  for  our  thermome- 
ter, that  the  temperatures  would  be  the  common  loga- 
rithms of  the  elasticities,  or  of  the  bulks  having  equal 
elasticity  ;  or,  with  our  present  scale,  we  may  find  such 
a  multiplier  m  for  the  number  x  of  degrees  of  our  ther- 
niometer  (above  that  temperature  where  tlie  elastici- 
ty is  equal  to  unity),  that  this  multiple  shall  be  the 
common  logaiithm  of  the  elasticity  y;  so  that  m  x. 
=log.  y. 

Bat  our  experiments  are  not  sufficiently  accurate  foe 
iletermining  the  temperature  where  the  elasticity  is  mea- 
sured by  1  inch  ;  because  in  these  temperatnres  the 
elasticities  vary  by  exceedingly  small  quantities.  But 
if  we  take  11.04  for  the  unit  of  elasticity,  and  number 
our  temperature  from  170*^,  and  make  #w=:o.oioo35, 
we  shall  find  the  product  mx  to  be  very  nearly  the  lo- 
garithm of  the  elasticity.  The  deviations,  however, 
from  this  law,  are  too  great  to  make  this  equation  of 
any  use.  But  it  is  very  practicable  to  frame  an  equa- 
tion which  shall  correspond  with  the  experiments  to 
any  degree  of  accuracy  ^  and  it  has  been  done  for  air 
in  a  translation  of  C^neral  Boy^s  Measurement  of  the 
Base  at  Hounslow  Heath  into  French  by  Mr  Prony. 
It  is  as  follows :  Let  x  be  th^  degrees  of  Beaumur^^ 
thermometer^  let  y  be  the  expansion  of  10,000  parts 
of  air*,  let  e  be.=:  10,  m  =r  2,7979,  n  =  0.01768  : 
then  y=<^"*'"' — 627.  j.  Now  e  being  =  10,  it  is  plain 
that  e"*"'  is  the  number,  of  which  m'\»ns  is  the  com- 
mon logarithm.  This  formula  is  very  exact  as  far  as 
the  temperature  60°:  but  beyond  this  it  needs  a  cor- 
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We  observe  this  law  considerably  approximated  to  in  .    ,  . 

<.  ,     1    11  *        1     .•  -x       r    1     x*  And  u  con- 

the  augmentation  of  the  bulk  or  elasticity  ot  elastic  va-  g^d^n^bly 

pours  \  that  is,  it  is  a  fact  that  a  given  increment  of  approzima- 

temperature  makes  very  nearly  the  same  proportional  ted  to  in 

auffmentation  of  bulk  and  elasticity.   This  gives  us  some  ^^«  ■"«- 

Op,,  •        1  •  L  *L  J  J* ni«ntation 

notion  of  the  manner  in  which  the  supposed  expanding  ^^  ^^^  ^^^j^ 

cause  produces  the  efieet.     When  vapour  of  the  hulk^reiaiticity 

4  is  expanded  into  a  bulk  5  by  an  addition  of  i  o  de-  of  elastic 

grees  of  sensible  heat,  a  certain  quantity  of  fire  goes  in-  vapours. 

to  it,  and  is  accumulated  round  each  particle,  in  such  a 

manner  that  the  temperature  of  each,  which  tormerly 

was  m,  is  now  171  -{- 10.  Let  it  now  receive  another  equal 

augmentation  of  temperature*    This  is  now  tn  -(-  20,  and 

the  hulk  is  or  6x»  and  the  arithmetical  increase  of 

4 

bulk  is  i^.  The  absolute  quantity  of  fire  which  has 
entered  it  is  greater  than  the  former,  both  on  account 
of  the  greater  augmentation  of  space  and  the  greater 
temperature.  Consequently  if  this  vapour  be  compres- 
sed into  the  bulk  5,  there  must  be  heat  or  fire  in  it 
which  is  not  necessary  for  the  temperature  iw-l-2c3,  far 
less  for  the  temperature  i»  -f-  10.  It  must  therefore 
emerge,  and  be  disposed  to  enter  a  thermometer  which 
has  already  the  temperature  f7i-f-20  :  that  is,  the  va- 
pour must  grow  hotter  by  compression  \  not  by  squeeze 
ing  out  the  heat,  like  water  out  of  a  sponge,  but  be- 
cause the  law  of  attraction  for  heat  is  deranged.  It 
would  be  a  very  valuable  acquisition  to  our  knowledge 
to  learn  with  precision  the  quantity  of  sensible  heat  pro- 
duced in  this  way}  but  no  satisfactory  experiments  have 
yet  been  made.  M.  Lavoisier^  with  his  chemical  friends 
and  colleagues,  were  busily  employed  in  this  inqui- 
ry :  but  the  wickedness  of  their  countrymen  deprived 
the  world  of  this  and  many  other  important  additions 
which  we  might  have  expected  from  this  celebrated  and 
unfortunate  philosopher.  He  had  made,  in  conjunc- 
tion with  M.  de  la  Place,  a  numerous  train  of  accurate 
and  expensive  experiments  for  measuring  the  quantity 
of  latent  or  combined  heat  in  elaatic  vapours.  This  is 
evidently  a  very  important  point  to  the  distiller  and 
practical  chemist..  This  heat  must  all  come  from  the 
fiiel  \  and  it  is  greatly  worth  while  to  know  whether 
any  saving  may  be  made  of  this  article.  Thus  we  knAv 
that  distillation  will  go  on  either  under  the  pressure  of 
the  air,  or  in  an  alembic  and  receiver  from  which  the 
air  has  been  expelled  by  steam  j  and  we  know  that  this 
last  may  be  conducted  in  a  very  low  temperature,  even 
not  exceeding  that  of  the  human  body.  But  it  is  un- 
certain whether  this  may  not  employ  even  a  greater 
quantity  of  fuel,  as  well  as  occasion  a  great  expence  of 
time.  We  are  disposed  to  think,  that  when  there  ii>  no 
air  in  the  apparatus,  and  when  the  condensation  can  be 
speedily  performed,  the  proportion  of  fuel  expended  to 
the  fluid  which  comes  over  will  diminish  continually  as 
the  heat,  and  consequently  the  density  of  the  steam,  is^ 
augmented }- because  in  this  case  the  quantity-of  com*^ 
bined  heat  most  be  less.  In  the  mean  time,  we  earnest- 
ly recommend  the  trial  of  this  mode  of  distillation  in 
vessels  cleared  of  air.  It  is  undoubtedly  of  great  ad- 
vantage to  be  able  to  work  with  smaller  fires  ^  and  it 
would  secure  ua  against  all  accidents  of  blowing  off 

the 
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tLe  Iwm)  *(  the  elill,  oFwn  attended  tridi  terrible  con-     aurface  of  the  wstR  in  CD,  aad  canaes  it  to  ri 
s  (b).  dualt;  in  the  ruaael  BA  }  but  tiotilj,  becaiM 
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t  Dot  coaclade  this  article  withOBt  taking  sutImc ucosdeMiaganiiniuieiiMqDantitjaf M 
notice  of  socne  natural  phenomena  which  actm  to  one  may-eaiily  supoae  that  the  water  trickles  fiaater  into  P 
their  origin  to  the  action  ofelattic  steam.  than  it  ia  expended  in  ibe  pmductioii  of  btcam  ;  to  ibat 
We  have  Blreniiy  taken  notice  of  the  rcienibhtnce  «f  it  reaches  farther  into  the  ignittd  part,  and  may  ev«a 
the  tremor  and  auccoBsions  observed  in  the  (hackii  of  fall  in  a  stream  into  some  deeper  pit  highly  ignittd.  it 
many  earthijuakri  to  those  nhich  may  be  felt  in  a  vrl-  ivill  now  prodnce  tteam  in  vast  ahtiadance,  and  ef  ptt>- 
sel  where  water  is  made  to  boil  internally,  while  the  digious  elasttcily;andat  once  pushup  the  water  througk 
lireaking  oat  of  tie  ebullition  is  atlAed  by  the  cold  the  funnel  in  a  solid  jet,  sad  to  a  great  height.  Tbii 
of  the  upper  parts ;  and  tre  have  likewiie  stated  the  must  continue  till  the  Mirface  of  the  water  sinks  to  BD. 
objectioni  which  are  ustially  made  to  this  theory  of  If  the  lower  end  of  the  funnel  have  any  inequalities  or 
earthquakes.  Wc  may  perhaps  resume  the  subject  notched,  as  is  most  likely,  the  steam  will  get  adniissioo 
under  the  article  Volcano  ^  but  in  tlw  mean  time  along  with  the  water,  which  in  this  particular  place  i* 
we  do  not  hesitate  to  say,  that  the  wonderful  appear^  boilin;;  bat,  being  huperficial,  and  will  get  lo  the  mouth 
anccs  of  the  Gryz.er  spring  in  Iceland  (see  Ht;ER  j  of  the  funnel,  while  water  is  still  pressed  in  below.  M 
and  Iceland,  N"  3— 5O  "^  undoubtedly  produced  last  the  stea**  gets  in  at  B  on  all  sides  ;  and  >b  it  is  coo- 
by  the  expansion  of  steam  in  ignited  caverns.  Of  verging  to  B,  along  the  saHace  of  tbe  nttter,  with  prs- 
ibese  appearances  we  suppose  the  whole  train  to  he  digioos  velocity  it  sweeps  atuog  with  it  much  water,  laA 
produced  as  follows,  blows  it  up  through  tbe  Aianel  witii  great  force.  AVhci 
A  cavern  tnay  be  supposed  of  a  shape  analogous  to  this  is  over,  tbe  remaiiiing  steam  blows  aut  unmitcd 
'  CBDEF  (6g.  5.),  having  a  perpendicular  funnel  AB  with  water,  growing  weaker  as  it  is  expended,  till  the 
ing  from  a  depressed  part  of  the  raof<     The  part  F  bottom  of  the  funnel  is  again  stopped  by  the  * 


by  tbe 


n  CBD.  All  tltephniM 


e  perfectly  cMfarinable  ti 


e  nece&sary  c 


may  b«  lower  than  tbe  rest,  remote,  and  red  li 

places  «re  know  to  be  frequent  in  Iceland.    Water  may 

be  continually  uickling  iato  the  part  CD.     It  will  fill 

it  up  to  B,  and  even  up  to  £  ',  and  then  trickleslowly 

along  into  F.      As  soon  as  any  gets  into  contact  witb 

an  ignited  part,   it  expands  into  eUstic  steam,  and  is 

partly  condensed  by  the  cold  sides  of  the  cavern,  which 

it  gradually  warm«,  till   it  candeneeS  no  more.     This 

production  of  steam  hinders  not  in   the  smallest  degree      iied  lo  judge  of  theM  matteia  who  visited  tbese 

the  trickling  of  more  water  into  F,  and  the  continual     brated  springs  ia  ■78p< 

production  of  more  ateam.     This  aom  presses  on  the 


sequences  of  this  very  probable  ca«straction  of  tbe  ca- 
vern. The  feeling  of  being  lifted  up,  imniedialely  be- 
fore the  jet,  in  all  probability  is  owiag  to  k  xeal  faeavitt 
up  of  tbe  whole  roof  of  the  cavern  \>j  tbe  first  expaa- 
sit>u  of  the  great  body  of  iteam.  We  bad  an  accuni* 
description  of  the  phenomena  from  per.iona  well  qoali- 


STEAM-ENGINE, 


Xngiae. 


IS  the  name  of  a  machine 
_,  power  from  the  tla^ticit; 

steam  of  boiling  water.  It  i; 
which  the  arts  of  life  have  1 
lasopher.  The  msriner's  coi 
ponder,  and  other  most  usefi 
nesH  and  ingenuity,  were  t 
and  we  do  not  exactly  know 
for  them  ;  but  the  sleain-eng 
ning,  the  result  of  reflectiol 
very  ingenious  mind  ;  and  et 


r  and  condensibJIity  of  the 
i  the  most  valuable  present 
;ver  received  from  the  phi- 
"  scu|>e,  gun- 


■ocluctio 
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,   and  the  product 
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ceived,  and  every  alteration  io  its  construction  and  prio-   ^ 
ciples,  were  also  the  results  of  philusnphical  study.        i_ 

The  steam-engine  was  beyond  all   doubt   invented  by 
the  marquis  of  \Vnrcest«r  during  lite  reign  of  Charles  iLS** 
This  nobleman  published  in  1663  a  small    book  entilleJ*"* 
A  Century  of  iNVENTIoKSi  giving  some ohscoreaaii^» 
enigmatical  account  of  a  hundred  discoveries  or  t«ilii-=f " 
vances  of  his  own,   which  he  extols  as  of  f;reat  import-«*» 
ance  to  the  public.     He  nppears  to  Iwve  !«*„  a  persoa 
ot   mucli  knowledge  and  great  Ingenuity  :    but   his  de- 
scription or  accounts  of  these  isventiuna  aeeni  nots* 


regnlale 


(b)  We  earnestly  recommend  this  subject  to  the 
the  formation  of  elastic  vapour,  ort  be  general  phei 
chemistry  with  mechanical  philosophy.     Here  we  se 
opposition  to  each  other,  Aud  tl: 
not  the  least  doubt  that  they^m: 

seeing  the  phenomeiw  of  solution,  precipitation,  crystallization,  fermentation,  nay  animal  and  vegetalite 
tion  and  asMmilation,  successfully  investigated,  as  cases  of  locd  motion,  and  explained  by  the  agency  of  central 
forces.  SomeUiiiig  of  this  kind,  and  Ibit  not  incousiderable,  was  dane  when  l>r  Cullen  &rst  t4M>wed  Iww  the 
double  afGnities  migbt  be  illustrated  by  the  assistance  of  nunbers.  Dr  BUck  gave  to  tliis  hint  (for  it  waslittt* 
jnore)  that  elegant  precis ion^hich  characterizes  all  his  views. 


of  the  philosopher.     The  laws  whic 

leiia  wlWoh  it  exhibits,  giv«  us  that  link  which 

bemical  affinities  and  niechaniral  -larceit  set  in  ivioK-diale 
e  one  made  tlie  mtlitation,  characterisiic,  and  nteasure  of  the  other.  We  have 
ike  but  one  science,  the  Science  of  Universal  Mechanics  ;  nor  do  we  de:4iair  of 
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$l^am-    t^iQcli  intended  to  histrirct  the  public,  us  to  raise  won* 
Ctifrrrte.    tier  \  and  his  encomiams  on  their  utility  and  impoit- 
^       '  iince  are  to  a  great  degree  extravagant,  resembling  more 
Yhe  pnff  of  an  adTertising  tradesman  than  the  patriotic 
commonieations  of  a  gentlennm.    The  roar^nis  of  Wor- 
<!ester  was  indeed  a  projector^  and  vcfy  importunate  abd 
mysterious  withal  in  his  applications  for  public  encou- 
ragement.    His  accoant,  however,  of  the  steam-engine, ' 
although  by  no  means  fit  to.  give  us  any  distinct  notions 
'of  its  structure  and  operation,  is  exact  as  far  as  it  goes, 
Bgreeing  precisely  with  what  we  now  know  of  the  sub- 
ject,    it  is  N^  60  of  his  inventions.    His  words  are  as 
follow :  ^'  This  admirable  method  tvfaich  I  propose  df 
taisinji^  water  by  tbe  force  1>f  fire  has  no  bounds  if  the 
Vessels  be  strong  enough  :  for  I  have  taken  a  cannon, 
%nd  having  filled  it  three-fourths  fuH  of  water,  and  shut 
up  its  muxzle  and  tou<ih-hole,  and  exposed  it  to  the  fire 
for  24  hoars,  it  burst  with  a  great  explosion.   Having 
wfterwards  discovered  a*method  of  fortifyrog  vessels  in- 
ternally, and  combined  them  in  such  a  way  that  they 
filled  and  acted  alternately,*!  have  made  the  water  spout 
in  an  uninterrupted  Stream  40  feet  high  \  and  one  vessel 
<$rrarefied  Wteter  raised  40  of  cold  water.     The  person 
Wlio  conducted  the  operation  had  nothing  to  do  but 
ttifn  two  cocks  'f  so  that  one' vessel  ofwAter  being  con- 
sumed, another  begins  to  force,  and  then  to  fill  itself 
2        "With  cold  Water,  and  so  on  ta  succession.** 
It  fine  re-     It  does  not  appear  that  the  noble  inventor  could  ever 
^  to     interestthd  public  by  these  accounts.     His  character  as 
wrticc  I'T-appoiettor,  und  the  many  failures  which' persons  of  this 
"""      tarn  of  mhid  daily  expe^nce.  probably  pirejudiced  p«o. 
'pleirganist1iim,'an'd  prevented  all  attention  to  his  pro- 
ject!.    It  was  not  till  towardsf  tbe  end  of  the  crntory, 
'  Vhen^ experimental  philosophy  was  prosecuted  all  over 
Europe  witb  nncmnrmon  ardour,  that  these  notions  again 
tngftged  attention.     Xaptain  Sivaty,  a  pn*son  also  of 
-great  Ingenuity 'smd  ardent  mind,  saw  the  reality  and 
'practicability  6^  the  marqnis  dfWorcesterV project.  He 
intew  the  great  expansive  power  of  steum,  and  had  dis- 
•covered  the  inconceivable' r«rpidity  with  which  it  is  re- 
eon  verted  -into  water  by  cold ;  and  he  soon  contrived  a 
Infedttne' for  raising  Water,  In  which  both  of  these  pro- 
Arties  iTtre  employed.   'He  says,  that  it  was  entirely 
his  owif  Invention.  'Dp  DesiigoilieFs  insists  that  he  only 
'Copied  (he  mnlrqui^V  invention,  and  charges  him  with 
'gross  plagrarrsm,  and  with  having  bought  up  and  burned 
the -Copies  of  the  marquis's  book,*  in  nrder  to  secure  the 
^b6nonr  6F  the  discovery  to  himsel  f.   This  ir  a  very  grie  v- 
'i»us  charge,' iliid  should  have  been  substantiated  by  very 
^distinct  evidence.  ^  DesaguiKen  produces  none  such  ^  and 
'lie^-Was'much  tdo'late  to  know^hat  happened  at  that 
'finie.    The  argument  Which 'he  gives  is  a  very  fuolish 
'One^  and^g^vehim^Uo  title  to  consider  8a vary *8  experi- 
*menf  as  a  falsehood -,  for  it  might  have  happened  pre- 
dselya^Savary  relates,  and  not  as  it  happened  to  De- 
'SaguilieiS.     The  fact  is,  thskt  Sa\^ry  obtained  his  patent 
'6f  invention  after  a 'hearing  of^  objections,  among  which 
<4he  disco\'ery  of  the  marquis' of  Worcester  was  not  men- 
^tfdned :  ttnd  it  is  certain  that  the  account  given  in  the 
,         Century  of  fnvtfrttions'cbold  in<>tmct  no  person  Who  was 
An  has    not  'ililticii?nt1y  acquainted  with  the 'properties  of  steam 
claim  to^to  be  able  to  inventthe  machine  himself, 
invea.       Captain  Savar}-t)btaWied  his  patent  fl/?^'Atww^ 
^Dcb    *  ^ttrhffj  i^>*rf^rf«evifral  macWnes,  of  %hich  he  gave  a  dc- 
teod.     *ScnptiOn'ina'book'intttledTR£4iftKER*!t'FltlEKX>,pub- 
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Vtihed  in  1696,  and  in  another  woif^  published  In  iSg^.  Steam- 
Much  about  this  time  Dr  Papin,  a  Frenchman  and  i'el-  Kngiiie. 
low  of  the  Boyal  Society,  invented  a  method  of  d.issolv- 
ing  bones  and  other  animal  solids  in  water,  by  confining 
them  in  close  vessels,  which  he  called  dig£$t^iis,  so  as 
to  acquire  a  great  degree  of  heat.  For  it  must  be  ob- 
served in  this  place,  that  it  had  been  discovered  loin; 
before  (in  1694)  by  Dr  Hooke,  the  most  inquisitive 
experimental  philosopher  of  that  inquisitive  age,  that 
water  could  not  be  made  to  acquire  above  a  certain 
temperature  in  the  open  air ;  and  thut  as  soon  as  it  be- 
gins  to  boil,  its  temperature  remains  fixed,  and  an  in- 
crease of  heat  only  produces  a  more  violent  rbullition, 
and  a  more  rapid  waste.  But  Papin*s  experj^ments  ipade 
ibe  elastic  power  of  steam  very  familiar  to  liira  :  and 
'When  he  h^ft  England  and  settled  as  professor  of  mat|fce< 
-matics  at  Marpurg,  he  n^ade  many  awkward  attempts^ 
^o  employ  this  force  in  mechanics,  and  even  for  raising 
"Wilter.  It  appears  that  he  had  tpade  experiments  with 
this  vi6w  in  1698,  by  order  of  Chailes,  landgrave  of 
'Hesse.  For  this  reason  the  French  affect  to  consider 
liim  as  the  inventor  of  the  fiteam-engine.  He  indeed 
published  some  account  of  his  invention  in  1707  ;  but 
he  acknowledges  that  Captain  Savary  had  also,  and 
<withottt  any  communication  with  him,  invented  the  samv 
*thing.  iVhoever  will  take  the  trouble  of  looking  at  tire 
description  which  he  has  given  of  these  inventions, 
■which  are  to  be  seen  in  the  Apia  Erudiiorum  Lipsict^ 
;sind  in  'Leupold*s  Tfteatrvm  Machinarum^  will  see  that 
'ihey  are  most  awkward,  absurd,  and  impiactjcable. 
^His  concqitions  of  natural  ^qperations  were  iilwaya 
'vague  and  imptrfcct,  and  he  was  neither  philosopher 
^or  mechanician. 

We  are  thus  anxious  about  the  c)aim  of  tbose  gentle- 
men, because  a  most  respectable'French  author,^^Ir  Pos- 
"Sttt,  says  in  his  HyHrodynamiquCy  that  the  first  notion  of 
the  steam-engine  was  certainty  owing  to  Drl^apin,  who 
'had  not  only  invented  the  digester,  but  had  in  1 695  pub- 
lished n  little  performance  describing  a  machine  forrais- 
ingMrater,  in  whrch  the  pistons  arc  moved  by  the  vappur 
of  boiling  water  alternately  dilated  and  condensed.  Now 
the  fact  is,  that  Pa pin*s  first  publication  was  in  1707, 
'and  his  piston  is  nothing  more  than  a  floater  on  the  sur- 
face of  the  water,  to  prevent  the  waste  of  steam  by  con- 
densation ;'and  the  return  of  the  piston  is  not  produced, 
as  in  the  steam-engine,  by  tbe  condensation  of  the  steam, 
but  byadmitting  the  air  and  a  column  of  water  to  p^ss 
it  back  into  its  place.    The  whole  contrivance  is  so  awk- 
ward, and  so  unlike  any  distinct  notions  of  the  subject, 
that  it  cannot  do  credit  to  any  person.     We  may  add, 
that  much  about  the  same  time  Mr  Amontons  contrived  Mr 
a  very  ingenious  hot  intricate  machine,  which  he  called  ^^^  ^"^ 
Kjire-wheeL  It  consisted  of  a  number  of  buckets  placed  *'"^'' 
in  the  circumference  of  a  wheel,  and  communicating 
with  each  other  by  very  intricate  circuitous  passages. 
One  part  of  this  circumference  was  expost^d  to  the  beat 
of  a  furnace,  and  another  to  a  stream  or  cistern  of  cold 
water.     The  communications  were  so  disposed,  that  the 
steam  produced  in'  the  buckets  00  one  side  of  the  wheel 
drove  the  water  into  buckets  on  the  other  side,  so  that 
'one  side  of  the  wheel  was  always  much  heavier  than  the 
'Others  and  it  mnst'therefore  turn  round,  and  may  exe^ 
tute  some  work,    llie  deatli  of  the  inventor,  and  the 
•intncacy  of  the  maclHue,  caused  it  to  be  neglected. 
'  Aootber  member  of  the  Parisian  academy  of  science 


6so 


STEA'M -ENGINE. 


F>(.ti. 


(Mr  Deslandea)  ulso  prcMnted  to  the  acadeniT  k  project 
or  k  »team-wheel,  whrrc  (be  impulsive  forc«  of  ibe  v»- 
'  pour  WM  employed  ;  but  it  met  with  no  Focouragement. 
The  Engliih  tngineers  hid  by  this  time  to  much  im- 
proved Savary'a  Rnt  invention  that  it  supplanted  all 
others.  We  have  therefore  no  hesitation  in  giving  the 
honour  of  the  fint  and  complete  invention  to  the  mar> 
quis  of  Worcester;  and  ne  are  not  disposed  to  refuse 
Captain  Savaiy's  claim  to  origioality  as  to  the  construe' 
tion  of  the  machine,  and  even  think  it  probable  that 
his  own  experiments  made  him  see  the  nLole  indepen- 
dent of  the  marquis'*  account. 

Captain  Savary's  engine,  as  improved  and  simplified 
bj  himself  it  as  follows. 

A  (fig.  6.)  represents  a  strong  copper  boiler  proper- 
ly huilt  up  in  a  furnace.  There  proceeds  from  its  top 
a.  large  slearo-pipe  B,  which  enters  into  tbe  top  of  ano- 
ther ilrong  vessel  R  called  the  RECEivBR.  This  pipe 
has  a  COCK  at  C  called  the  BTEamcock.  In  the  bot- 
tom of  the  receiver  is  a  pipe  F,  trhicb  conimunicales 
sidewisc  with  the  ri«iog  pipe  KGH.  The  lower  end 
H  of  this  pipe  is  immersed  in  the  water  of  tbe  pit  or 
well,  and  Ili  upper  part  K  opens  into  tbe  ciitlern  into 
■which  the  water  is  to  be  delivered.  Immediately  be- 
low the  pipe  of  communication  F  there  is  a  valve  G, 
opening  when  pressed  from  heluw,  and  shutting  when 
pre sM J  downwards.  A  similar  valve  i^  placed  at  I,  im- 
mediately above  the  pipe  of  communication.  Lastly, 
there  is  a  pipe  ED  which  branches  off  from  the  rising 
pipe,  and  enters  into  the  top  of  the  receiver.  This 
.j^ipe  has  a  cock  D  called  the  injection -cock.  The 
moulh  of  the  pipe  £D  has  a  nozxiey pierced  wit^  small 
boles,  pointing  from  a  centre  in  every  direction.  The 
keys  of  the  two  cocks  C  and  D  are  united,  and  the 
tiandle  g  A  u  called  the  BEGULator. 

lict  the  regulator  be  so  placed  that  the  steam-cock ' 
C  is  open  and  the  injection-cock  D  is  shut }  put  water 
into  the  boiler  A,  and  make  it  boil  strongly.  The  steam 
coming  from  it  will  enter  tbe  receiver,  and  gradually 
warm  it,  much  dieam  being  condensed  in  producing  this 
effect.  When  it  has  been  warmed  so  as  to  caodenjse  no 
more,  the  steam  proceeds  into  tbe  rising  pipe  *,  the 
valve  G  remains  shut  by  its  weight;  the  steam  lifts 
the  valve  I,  and  gets  into  the  rising  pipe,  and  gradually 
warms  it.  When  the  workman  feels  this  to  be  tbe  case, 
or  bears  the  rKttliug  of  tbe  valve  I,  be  immediately  turns 
the  steam-cock  so  as  to  bhut  it,  the  inject  ion -cock  still 
remaining  shut  (at  least  we  may  suppose  this  for  tbe 
present).  The  apparatus  must  now  cool,  and  tha  steam 
in  tbe  receiver  collapses  into  water.  There  is  nothing 
DOW  to  balance  the  pressure  of  the  atmosphere  ;  tbe 
valve  I  remains  shut  by  its  weight;  hut  the  air  incum- 
bent on  the  water  in  the  pit  presses  up  this  water 
through  the  suction-pipe  HG,  and  causes  it  to  lift  ihe 
valve  G,  and  flow  into  tbe  receiver  K,  and  fill  it  to  the 
top,  if  not  more  than  30  or  25  feet  above  the  unrface  sf 
the  pit  water. 

The  steam  cock  i*  now  opened.  The  steam  which, 
during  the  cooling  of  the  receiver,  has  been  accumuUi- 
ting  in  the  boiler,  and  acquiring  a  great  elasticity  by  the 
action  of  the  fite,  now  rushes  in  with  great  violeiice,  and, 
pressing  on  the  suiface  of  the  water  in  tbe  receiver, 
causes  it,to  shut  the  valve  G  and  open  the  valve  I  by 
its  weight  aloue,  and  it  now  flows  into  the  rising  pipe, 
and  would  stand  on  a  level  if  the  etasticity  of  the  steam 
^cn  no  taon  thita.TthKt  iTou]d.halaDc«  the  atmosf heiicij 


pressure.  But  it  is  much  mora  than  this,  and  there/ore  Sita 
it prc*set  the  water  out  of  the  receiver  into  the  rising  £i|ii 
pipe,  and  will  even  cauM  it  to  come  out  at  K,  if  ibe'~  »' 
elasticity  of  tbe  steam  is  sufficiently  great.  In  order  B} 
ensure  this,  tbe  boiler  has  another  pipe  in  iu  top, 
covered  with  a  ni/>fy-valve  V,  which  is  kept  down  by 
a  weight  W  suspended  on  a  steelyard  LM.  This  weight 
is  so  adjusted  ibalits  pressure  on  the  safely-valve  issomo- 
what  greater  than  the  pressure  of  a  column  of  watet 
Vi  as  high  as  the  point  of  discharKe  K.  The  fire  is  to 
regulated  that  tbe  >.team  is  always  issuing  k  little  by  tho 
loaded  valve  V,  The  workman  keeps  the  ste«m-val*« 
open  till  lie  hears  the  valve  I  rattle.  This  tells  hiia 
that  the  water  is  all  forced  out  of  the  receiver,  mod 
that  tbe  steam  is  now  following  it  He  immediaiely 
turns  Ihe  regulator  which  turns  the  steam-cock,  and 
now,  for  the  first  time,  opens  the  inject  ion-cock.  Tha 
cold  water  trickles  at  first  through  the  holes  of  tbe  boi^ 
zleyl  and  falling  down  tlirough  tbe  steam,  begins  M 
condense  it ;  and  then  its  elasticity  being  less  than  tha 
pressure  of  the  water  in  the  pipe  RED/,  tbe  cold  .wa- 
ter spouts  in  all  directions  through  tbe  noiile,  and, 
quick  as  tliouglil,  produces  a  complete  condensation. 
Tbe  valve  G  now  opens  again  by  the  pressure  of  tbs 
atmoipbere  on  the  water  of  the  pit,  and  the  receiver  is 
soon  filled  with  cold  water.  The  inject  ion-cock  11  now 
shut,  and  the  strara-cock  opened,  and  the  whole  open- 
tion  is  now  repeated  ;  and  so  on  conlinuallv. 

This  is  (be  simple  account  of  the  process,  and  will 
serve  to  give  tiie  reader  an  introductury  notion  ofth* 
operation  ;  but  a  more  minute  attention  must  be  paii 
to  many  particuUrs  before  we  can  aee  tbe  prvpertiet 
and  defects  of  this  ingenious  machine.  f 

Tbe  water  is  driven  along  the  rising  pipe  by  tbelhfasi 
elasticity  of  tbe  stream.  This  must  hi  the  boiler,  and  '^"' 
every  part  of  the  machine,  exert  a  pressure  on  every''*' 
square  inch  of  the  vessels  equal  to  that  of  the  upright 
column  of  water.  Suppose  the  water  to  be  raised  100 
feet,  about  25  of  ibis  may  be  done  in  the  suction-pipe; 
that  is,  the  upper  part  of  the  receiver  may  he  ahoot 
2j-  fi  et  above  the  surface  of  the  pit-water.  The  lo- 
niaining  -j^  must  be  done  by  forcing,  and  every  squai* 
inch  of  (he  boikr  will  be  squerzed  out  by  a  pressure  of 
mure  than  30  pounds.  This  very  muderate  height  lber«- 
fore  requires  very  strong  vessels  ;  and  tbe  marquis  of 
Wurcesler  was  wtll  aware  uf  the  danger  of  their  burst- 
ing'. A  copper  boiler  of  six  feet  diameter  must  be  nino- 
lenths  ot  an  inch  thick  to  be  just  in  equilibrio  with 
this  presKure  :  and  tbe  soldered  joint  will  not  be  able  to 
withstand  it,  especially  in  the  high  temperature  to  which 
llie  water  must  be  heated  in  order  to  produce  steam  ot 
riifficient  elasticity.  By  cgnsolling  ihe  table  of  the 
elasticity  of  steam  deduced  from  our  experirncnts  men- 
.lioned  in  the  preceding  article,  we  see  that  ibis  tem- 
periiliire  must  be  at  leat  280°  uf  Fahrenheit's  iberOM^ 
meter.  In  this  heat  soft  solder  is  just  ready  to  melt, 
and  has  no  tenacity  ;  even  spelter  solder  is  considerably 
weukenrd  by  it.  Accordingly,  in  a  machine  erected 
by  Dr  Ueaaguilters,  the  workman  having  loaded  tbe 
safrty-valve  a  little  moie  than  usual  to  make  the  engti» 
work  more  briskly,  the  boiler  burst  with  a  dreadful  ex- 
plosion, and  blew  up  the  furnace  and  adjoining  partsof; 
tbe  building  as  if  it  had  been  gunpowder.  Mr  Savaiy  - 
succeeded  pretty  well  in  raising  moderate  qoantitiM 
of  water  to  small  heights,  hat  could  make  nothing  of 
4eep  mine*.    Many  atUmpts  wen.nuide,  oa  tbe  mar- 
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qoSs^s  principlei  to  strengthen  the  vessels  from  within  br 
radiated  bars  and  by  hoops,  but  in  vain.  Very  small 
boilers  or  evaporators  were  then  tried,  kept  red  hot,  or 
nearly  so,  and  supplied  with  a  slender  stream  of  water 
trickling  into  tbem^  but  this  aflForded  no  opportunity  of 
making  a  collection  of  steam  during  tbe  refrigeration  of 
the  receiver,  so  as  to  have  a  magazine  of  steam  in  readi- 
ness for  the  next  forcing  operation ;  and  the  working  of 
such  machines  was  always  aii  employment  of  great  dan- 
ger and  anxiety. 

The  only  situation  in  which  this  machine  could  be 
■  employed  with  perfect  safety,  and  with  some  effect,  was 
where  the  whole  lift  did  not  exceed  30  or  35  feet.  In 
this  case  the  greatest  part  of  it  was  performed  by  the 
suction-pipe,  and  a  very  manageable  pressure  was  suffi- 
cient for  the  rest.  Several  machines  of  this  kind  were 
erected  in  England  about  the  beginning  of  this  cen« 
tory.  A  very  large  one  was  erected  at  a  salt-work  in 
the  south  of  France.  Here  the  water  was  to  be  raised 
no  more  than  18  feet.  The  receiver  waR  capacious, 
and  it  was  occasionally  supplied  with  steam  from  a  small 
salt-pan  constructed  on  purpose  with  a  cover.  The 
entry  of  the  steam  into  the  receiver  merely  allowed  ihe 
water  to  run  out  of  it  by  a  large  valve,  which  was  open- 
ed by  the  hand,  and  the  condensation  was  produced  by 
the  help  of  a  small  forcing  pump  also  worked  by  the  hand. 
In  so  particular  a  situation  as  this  (and  many  such  may 
occur  in  the  endless  variety  of  human  wants),  this^is  a 
very  powerful  engine }  and  having  few  moving  and  rub- 
bing parts,  it  must  be  of  gceat  durability.  This  circum- 
stance has  occasioned  much  attention  to  be  given  to  this 
first  form  of  the  engine,  even  long  after  it  was  supplant- 
ed by  those  of  a  much  better  construction.  A  very  in- 
genious attempt  was  made  very  lately  to  adapt  this  con- 
struction to  the  uses  of  the  miners.  The  whole  depth 
of  the  pit  was  divided  into  lifts  of  15  feet,  in  the  same 
manner  as  is  frequently  done  in  pump- machines.  In 
each  of  these  was  a  suction-pipe  14  feet  long,  having 
above  it  a  small  receiver  like  R,  about  a  foot  high,  ;ind 
its  capacity  somewhat  greater  than  that  of  the  pipe. 
This  receiver  had  a  valve  at  tbe  head  of  the  suction- 
pipe,  and  another  opening  outwards  into  the  little  cis- 
tern, into  which  the  next  suction-pipe  above  dipped  to 
take  in  water.  Each  of  these  receivers  sent  up  a  pipe 
from  its  top,  which  all  met  in  the  cover  of  a  large  ves«» 
sel  above  ground,  which  was  of  double  the  capacity  of 
all  the  receivers  and  pipes.  This  vessel  was  close  on  all 
sides.  Another  vessel  of  equal  capacity  was  placed  im- 
mediately above  it,  with  a  pipe  from  its  bottom  passing 
through  the  cover  of  the  lower  vessel  and  reaching  near 
to  its  bottom.  This  upper  vessel  communicates  with 
the  boiler,  and  constitutes' the  receiver  of  the  steam-en- 
gine. The  operation  is  as  follows :  The  lower  vessel 
IS  full  of  water.  Steam  is  admitted  into  the  upper  ves- 
sel, which  expc'ls  the  air  by  a  valve,  and  fills  the  vessel. 
It  is  then  condensed  by  cold  water.  The  pressure  of 
the  atmosphere  would  cause  it  to  enter  by  all  the  suc-^ 
tion-pipes  of  the  different  lifts,  and  press  on  the  surface 
of  tbe  water  in  the  lower  receiver,  and  force  it  into  tbe 
upper  one.  But  because  each  suction-pipe  dips  in  a 
cistern  of  water,  the  air  presses  this  water  before  it 
raises  it  into  each  of  the  little  receivers  which  it  fills, 
and  allows  the  spring  of  the  air  (which  was  furmerly 
in  them,  but  which  now  passes  up  into  tbe  lower  recei- 
ver) to  force  the  water  out  of  the  lower  receiver  into  the 
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upper  one*  When  this  hi»  beeii  completed,  Uie  steam  is     Steam- 
again  admitted  into  the  upper  receiver.     This  allows    Engine, 
the  water  to  run  back  into  the  lower  receiver,  and  the         *     ^ 
air  returns  into  the  small  receivers  in  the  pit,  and  allows 
the  water  to  run  out  of  each  into  its  proper  cistern. 
By  this  means  the  water  of  each  pipe  has  been  raised 
15  feet.     The  operation  may  thus  be  repeated  conti- 
nually. 

The  contrivance  is  ingenious,  and  similar  to  thoae 
which  are  to  be  met  with  in  the  hydraulics  of  Schottus, 
Sturmins,  and  other  German  writers.  But  the  opera- 
tion must  be  exceedingly  slow  ^  and  we  imagine  that 
the  expence  of  steam  must  be  great,  because  it  must  fiH 
a  very  large  and  very  cold  vessel,  which  must  waste  a 
great  portion  of  it  by  condensation.  We  see  by  some 
late  publications  of  the  very  ingenious  Mr  Blackey,  that 
he  is  still  attempting  to  maintain  the  reputation  of  this 
machine  by  some  contrivances  of  this  kindj  but  we 
imagine  that  they  will  be  ineffectual,  except  in  some 
very  particular  situations.  | 

For  the  great  defect  of  the  machine,  even  when  weoccaaoos 
can  secure  it  against  all  risk  of  bursting,  is  the  prodigi-  great  waiu 
ous  waste  of  steam,  and  consequently  of  fuel.  Daily^^  stcaa 
experience  shoivs,  that  a  few  scattered  drops  of  cold  wa-  ^^d  foml  . 
ter  are  sufficient  for  producing  an  almost  instantaneous 
condensation  of  a  great  quantity  of  steam.  Therefore 
when  the  steam  is  admitted  into  the  receiver  of  Sa vary ^s 
engine,  and  comes  into  contact  with  the  cold  top  and 
cold  water,  it  is  condensed  with  great  rapidity;  and  the 
water  does  not  begin  to  subside  till  its  surface  has  becomo 
so  hot  that  it  condenses  no  more  steam.  It  may  now 
begin  to  yield  to  the  pressure  of  the  incumbent  steam  ( 
but  as  soon  as  it  descends  a  little,  more  of  the  cold  sur- 
face of  the  receiver  comes  into  contact  with  the  steam^ 
and  condenses  more  of  it,  and  the  water  can  descend  no 
farther  till  this  addition  of  cold  surface  is  heated  up  to 
the  state  of  evaporation.  This  rapid  condensation  goes 
on  all  the  while  the  water  is  descending.  By  some  ex- 
periments frequently  repeated  by  the\?riter  of  this  arti- 
cle, it  appears  that  no  less  than  Tv^hs  of  the  whole  steam 
is  uselessly  condensed  in  this  manner,  and  not  more  than 
•rVth  is  employed  in  allowing  the  water  to  descend  by 
its  own  weight ;  and  he  has  reason  to  think  that  the 
portion  thus  wasted  will  be  considerably  greater,  if  the 
steam  be  employed  tojorce  the  water  out  of  the  receiver 
to  any  considerable  height. 

Observe,  too,  that  all  this  waste  must  be  repeated  in 
every  succeeding  stroke  \  for  the  whole  receiver  must  be 
cooled  again  in  order  to  fill  itself  with  water. 

Many  attempts  have  been  made  to   diminish  this  ^    9 
waste  ;  but  all  to  little  purpose,  because  tbe  very  fiU- 
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ing  of  the  receiver  with  cold  water  occasions  its  sides  j^^^^^^ 
to  condense  a  prodigious  quantity  of  steam  in  the  suc-diminith 
ceed ing  stroke.     Mr  Blackey  has  attempted   to  lessen  tbis  waste 
this  by  using  two  receivers.     In  tbe  first  was  oil ;  and  ^1'"***'*" 
into  this  only  the  steam  was  admitted,     lliis  oil  passed 
to  and  fro  between  the  two  receivers,  and  never  touch- 
ed the  water  except  in  a  small  surface.  But  this  hardly 
produced  a  sensible  diminution  of  the  waste :  for  it  must 
now  be  observed,  that  there  is  a  necessity  for  the  first 
cylinder's  being  cooled  to  a  considerable  degree  below 
the  boiling  point ;  otherwise,  though  it  will  condense 
much  steam,  and  allow  the  water  to  rise  into  the  receiver, 
there  i^ill  lie  a  great  dimimition  of  the  height  of  suction, 
unless  the  vessel  be  much  cooled.   This  appears  plainly 

4  N  2  h^ 


<ja  »  T  E  A  M  - 

3|ma-  "by  iniprotlng  ihe'UUe  of  flMtldly,  'nl«^  if  tlw  vea- 
^ .£»(,■! nt.  scl  be  cootUil  ii«  tuwer  limit  i8o^,  wt  khokM'  loM  one 
•  '  half  at  the  prtn-xirc  of  the  atiiiO:i|>t>Ln>  j  if  cooird  t« 
'  I  23,  We  (hoiild  btill  lose  iV'i-  ''''''*  ■n'pectitHi  of  tht* 
l.-ible  ii  b1'  great  umi  for  unclcrsUnding  adJ  improving 
tliiri  noble  nuchine  ;  *od  )iiitb«ut  a  conaUiit  recollec- 
tioti  of  the  elmticity  of  kleacn  coneipanillng  to  it*  (c- 
(ua)  heat,  ttc  ahall  nevrr  have  a  notioD  of  the  nkctici 
,o  of  Iti.O|)ernl]ol). 
Tbc  a>to-  'I'lie  rapidity  nitli  nhtch  tilt  tte«m  u  condenMd  W 
nitliingn-  really  astoiii.ihinff,  Expcnmtiits  have  bvrn  Made  •■ 
whkh  ""^  '-te'i^i-vf'^N  ofsix  ftft  in  tlianwler  awl  fe»rn  foet  hjgb  ( 
■team  ii  ""'  ''  ''^  ''""  ''*""'i  'I"'  "Iwul  louc  on«c*e  of  nMer, 
■MideiiMd,  '^  wann  •«  tiie  hUmxn  blood,  trill  produce  >  coat|il«lc 
coDdcnialioD  in  lesj  than  a  Necum) ;  that  i%  mil  |hw- 
tiucv  all  thecnndemalinntliatitlioi^jblcof  ptmluciiifr, 
li-aviiig  an  elasticiljr  about  cme-fifih  of  ihc  «Jaadc!ty  <^ 
the  sir.  la  anotlirr expcrimerM  with  t4t«  m«ie  iteam- 
ittsel,  no  cold  nnter  ivds  al!ow«4  to  {{ct  into  it,  but  it 
was  made  to  communicate  by  a  lung-  pa-pe  fbiw  inches  ih 
dianii'ter  nilh  aootlirr  vesMl  iinmriaed  in  cold  mter, 
The  candeoMilioD  ms  sa  rapid  that  the  lime  cmtkl  oot 
I'C  niDasured  :  it  certainly  ^ id  not  exceed  lialfs  second. 
Nonr  this  condcnkation  wai  pei-fonued  by  a  very  trifliag 
^ur^ace  of  (.'onlaot.  Pt-rhapa  ire  nia^  explain  it  a  littk 
if)  ihia  (vay  :  When  a  mass  ofilrMn,  in  immediMe'aaa- 
litct  wirh  llie  cold  iraler,  b  Con^hrd,  k  leavei  a  vei^ 
into  uhioh  the  BdjaintngalFam  inatantly  expands  ;  and 
}>y  (hii!  very  expan»ian  iit  eerily  Forlwal  is  iflcrvaBed, 
M*  it  grotrs  cuhl,  ihat  ia,  ■batrx.ts  tbc  heat  fiom  iba 
•trnni  sitnnted  immediately  beyond  i«.  And  in  ihi*  tx- 
paniiion  and  refrigera'tido  itjaitaelf p«rtly  condetiaedsr 
converted  into  water,  and  leave*  a  voiit,  into  which  (b« 
circumjacedt  iiIeRm  imnndiatc^  eKpanda,  and  prbdtMet 
the'nme  eStct  on  tlw  itc»m  beyond  it.  And  ihua  ii 
Fn»7  happen  that  the  abstlnctlonof  a  srall  qtanrtityof 
heal  from  an  incaniderablcmassof  iteam  m»y  prodoca 
»  condrnsafloa  ofaiofa  may  be  veiy  eatewirr.  Did  we 
know  ilie  change  I'.iaileiD  Ibc  capHcity  of  ileam  for  heat 
i-ys  j^iveri  change  of  bulk,  we  thouMbe  able  to  (ell  ex- 
actly what  wo'ild  be  the  effect  of  tbia  bcal  actual  coa- 
dentation.  ilut  experitornt  livi  not  yet  givvn  us  any 
precite  notion!  on  tlii«  aubjoct.  ^Ve' think  that  ihta  n- 
pid  CondeoMlioo  to  A  ^rrat  dinEance'hya  very  moderate 
actual  abitraclien  of  hnt  iaa  proof  that  ibe  capacity 
nf  Bteam  for  heat  is  prodigiou&ly  increased  by  eipanaioD. 
Wc  My  uvtry  moderate  aclmit aittmetion  of  heat,  be- 
cause very  little  beat  is  necewary  to  ratae  four  onooes  of 
blood-warm  water'to  a  boilinfc  t»mperatpre,  which  will 
unfit  it  for  ctaderiitng  itean).  The  renarkablB  pkenonte- 
noilof  anowand  iceproducedin  the  Hungarian  machine,' 
when  the  air  coDdenied  in  the  receiver  is  allowed  to 
blow  ihrougli  the  ciick  (eee  Pneumatics),  tJiowa  this 
to  he  the  aue  in  moist  air,  that  i^,  in  air  holding  water 
In  a  atate  of  chemical  solution.  We  sce^something  Tery 
like  it  in  a  thunder-storm.  A  aarall  black  cloud  sonie- 
liRiM  appears  in  a  particnlar  spot,  and  in  a  very  few  kc- 
•Oddii  spreads  over  many  hundred  acres  of  sky,  that  is, 
a  preoipitation  of  water  goes  on  wilb  that  rapid  diffu- 
•ion.     We  inkgine  that  tbia  increase  of  capacity  or  de- 
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mand-farbnt,  aadAfteooikiiwUiw  tlialnuutcnawiT  :i 
this  demofid  is  not  sapplitd,  ii  much  mate  rcmairkAblc  io   ^ 
pure  w:ltcry  vapnnrs^anil  that  tliiit  i«  KcapUaldt^tinction'" 
of  their  constitution  froitt  VRpeuri  dissolveil  in  air  (a.) 
The  reader  mH^  naw  be  so  well  acc^ainteil  ivitb  what 
pMisA  in  the  atram-vcs.cl,  and  wilJi  tb«  exterior  fr^nlts 
froia  it,  as  rtadily  to  coniprebrnd  llit;  pi-opriety  of  tbc 
changes  which  wc  i>)>all  not*  dcacrilie    ai    liaving  been 
niadeinlbe  const  met  ion  anJ  principle  of  thesteant  engine. 

Of  all   places  in  Englund  the  tin-miaes  of  CarnwillAiki 
stood  in  rwut  ne«d  of  hydi-aulic  a'wistBDCc  ;  and  MrSa-»x 
van:  was  much  engageil   in  projects    for  draining  tbeai'^' 
by  hi'<  u team-engine.      This  made  ItH    CAHslrucnoD  and'^ 
principles  writ  known  amanf!  the  macbjaists  and  cngi- 
mra*  of   that   neigh bBtiibund.      Arotu-g    thene   writ  a 
Air  Newe omen,  an  iroaaHinger  or  Mack:>niiili,   and  Mr 
Cawley  a  glazier  al  Dadnwuth  in  Devon  Jiirc,  who  bad 
diibUed  wnch  willi   likis  dimIubc.      Ncucomcn    na^  a 
perMu  of  sane  rcadinir.  and  was  in  paitiiciilar  acquaint- 
ed wilb  ike  person,  writings  *"•'  pT'Jctta  iif  his  cmia- 
trynMii    Or  Hooke.      I'hcie  ai«    to    be    found   among 
tinoks's  p«pe)«.  in  tin  foa^visum  si'  the  Royal  Society, 
umie  oaliM  of  ob^ervationK,  for  lite  ase  of  Ncwcotncn  liii 
oountryaian,  »•  Papiu'a  baasted  ntetliod  ol'  tranMnitting 
Io  H  ^reat-dM  lance  theuclinn  of  a  mill  Itf  meani  of  pipes. 
l*apin'a  project  Ava<i  In  entphty  the  mill  to  svcnk  two  air- 
pumps  of  great  diameti^r.   The  cylindci'i  t>r  these  pnntfl 
were  to  cnmmunicale  hy  means  nf  pipes  villi  equal  cy- 
linders fnrnuibtd  with  pii^ons.  In  ibe  ni-ij(hb  our  hood  of 
a  distant  miTie.     These  pistons  nere  to  ,b«    connected^ 
by  meaH'of  levers,  with  the  pinton-roda  of  the   mint. 
Thcreiove,  when  the  piston  of  the  air-ptiiup  a^  tbc  mill 
iraa'dnnn  up  by  the  mill,  ibe  CNreipondiog  putonnf 
the-aide  of  Ifae  mine  mwhl   bc.pKsscd  down  by  the  at- 
nnajtheie,  and  tbu*  would  laise  tlw  piataniritd  io  lb 
mine,  and'drsw  the  water.    Il  would  appcHr  fiooi  these 
ndtes   that  Dr  Haoke  had  dissuaded  ftir  NewcomcD 
from  erecting  «  machine  oa  iliis  principle,  of  whicii 
he  had  exposed  the  fallaiy  in  isveral  diftconree*  before 
the  Ruyal  Sooiety.  One  passage  ia  remarkable.    "  Could 
he  (meaning  Pspin)  make  a  speedy  vacuum  under  yoac 
second  piston,  your  wark  is  done." 

It  is  highly  probable  that,  in  the  course  of  tJiia  spe- 
cnlation,  it  accurnd  to  Mr  Newconen  that  the  va- 
cuum he  so  muck  wanted  night  be  produced  by  'team, 
and  that  this  gave  rise  to  his  aew  principle  and  un- 
ttrudioa  af  the  steam-engine.  The  specific  deaidera- 
Inm  was  in'Newcomen's  mind;  and  tbereforc,  wben 
Bavary's  engine  appeared,  and  became  knoiva.in  hit 
Deigfabourfaood  nMny  years  after,  he  irooldrecdity  catch 
at  the  kelp  which  it  piomiscd. 

Savary,  howcvtr,  claims  the  iavenlioo  as  bit  own; 
but  Swilzer,  who  was  personally  acquainted  with  both, 
is  positive  that  Ncwcomen  was  the  inveour.  Bv  bil 
principles  (as  a  Quaker*)  being  averse  from  contrntiea, 
be  was  contonled  to  tliMe  the  honour  nnd  the  profits 
wttfa  Savary,whBse  acquaiotante.M  court  enabled  hini  lo 
'proc^  the  patent  in  1 705,  in  which  all  the  three  were 
associated.  Postenty  hM  done  justice  to  the  modest  in- 
ventor,  and  the  auchinv  is  .univcnally  called  Newco- 
juh's 


(A)'6ut  It  baa  been  found  that  the  condensation  reqaires  mere  eold  water  than  what  is  allowed  ab»vc,  sad  it. 
to^^Oed  tb&t  tfa«  Mjpidity  of  coodewins  a  large  vglume  of  ste«in-by  Ik*  ColdaudiuM  afa  wawliB  •vcmted. 


pl^  E  A  M; 

=^^r-^      Let  A  (fig.  70  rppix^ei)^,  a  CTfJit.l^p^Jjjr.  prq^e^ly 

S«w-  cylinder  CBBC  of-rpef^l,  jyored  v^ct  tjrgjy  and  6rqpo|h- 
^<('^  ly*  'tkfi  t^QJl^r.  fionvp.UQJca^eji  \vjt|i.  l))^3  cylinder  jjy 
f7-  ro^Hoy  pf  t|»9.  l)if9^t  V  ^teain-jifpf,  I^Q.  fh©  Ip.^er 
aper^qre  of  tlils.pip^  |9  sEvtt  by  the  ]>lHte  N,  ¥f|)icli  ig 
^-QMud  wry  fla^  so  -Af  to  apply  ye^v  !^ccM.in|i(ely  to  ^Iie 
whol^  circurpfcreace  of  the  qrifi(;e.  TUis  plate  is  callea 
Uie  riegulajtoc  qr  steafU-cock,  and  it  turn^  horizontally 
lAtind  ajQ  axi^  ^i«  which  gass.es  through  the  top  of  the 
liolkr,  and  ip  nipely  fitted  to  tiie^qckrt,  Ijke  the  key  of 
a  cock,  by  grjpdipg.  l^l^e  upp^r  eud  of  tjijs  axis  is  fu^- 
niidied  tyjth  a  hai^dle  bT* 

4  pi^on  F  is  s^s^^niJefl  jfi  t^i^  cylinc|(?ry  a^i)d  n^ade 
ajr-4jg)jt,  hy  a  paf^kiug  of  l^liier  or  soft  rope,  well  lilied 
with  t^loiw;  ^f^f  iW  greater  syeci^ritYf  a  small  <quantitY 
of  prater  Is  kept  aj^oye  Uie  pisloo.  The  pistpn-rod  l^i^ 
\\^  suspended  by  a  cl^aiin  w^ich  is  fixed  to  t^ie  wpper  ex- 
treo)ity  )P  of  the  arched  l^ead  Fp  of  the  great  leyer  or 
\Wo]^Klsp  B^AM  JHK,  whjph  turns  pn^be  gudgeon  6- 
There  is  a  siii^Ikvr  a^'qhed  head  EG  a,t  the  other  end  of 
tiie  bea^i^.  'Jj^o  ^its  vpftl^r  .Qxt^mity  £  is  ^xe.d  a  c.hain 
carrjJQg  l,iie  pur\^>-rod  ^J^,  which  raises  the  ;wa^er  ijrpni 
the  mine.  The  load  on  this  end  of  the  beam  is  made 
to  .e)(ce^  consjilf^^ly  t^e  weight  .pf.tfa^e  piatoa  F  at,  the 
(^l^cr  extreqiity. 

At  afune  small  hf^iglu  above  (;be  .fop  of  the  cylinder  is 
a  cistern  »W,  called  tV  t^iJECTip;*  CiSTJSRy.  From 
jjiis  descends  tl)e  lyjECTipJK  FxrE  ^SJEt,  W.^icfa  ente;^ 
the  cylinder  thcoiy;h  its  bo^op[i,  an^  ^e^mma^es  lu  a 
ijlipall  bole  R,  ^v  ;iometiiafs  in  a  nozzle  pierced  wifb 
many  smalU'r  boles  diver^if^  frpma  centre  in  all  direc- 
tions. Thi^  pipe. has  at  3.a  cock  called  (he  I^JC^Tioi^ 
t)pqx,.fiUied  with  a  handle  V. 

At  the  opposite  Hide  of  ti)e  cylinder,  a  \h\\e  above  its 
^ottoni|  there  is  a  lateral  pipe,  tuj^njiig  iip.warijs  at  the 
eiitcemity,  ^nd  there  cpvertd  by  a  clack-va)vey|  called 
the  Skifti^g  Vai.ve,  vrhicli  has  a  If  tile  disji.rpfjnd  it 
fo  hold  water  for  keeping  it  air-fight. 

There  prpceeds  ^Iso  from  the  bottpm  of  ^he  cylinder 
a  pipe  degA(^p^s3ing  behind  the  boiler),, of  wbiciit|]e 
lower  end  ii  turned  upwards^^nd  is  covered  with  a  valve 
fi.  This  psirt  is  immersed  ip  a  cistern  of  winter  Y,  call- 
ed the  Hot  Wici^l,  ^nd  the  pipe  ^ts^lf  is  called  the 
Eduction  Pipe.  Lastly,  the  boiler  is  furnished  wu.h 
a  safety-valve  caUe^  the  FupPET  CtACK  (which  is  not 
represented  in  this  ^l^etcii  for  ^ant  of  room),  in  ^he  same 
manner  as  Savary^s  engine.  iTiis  valve  is  generi&Ily 
loaded  with  one  or  two  pounds  on  the  square  inch,  so- 
that  it  aUows  the  steam  to  escape  when  its  elasticity  is 
one^tenth.  grater  than  that  of  common  air.  Thus  all 
lisk  of  buracing  the  t^o^iler  is  avojaed,  and  the  pressure 
outwards  is  very  moderate  j  so  a^so  is  tfie  tieatJ  J*or, 
by  inspecting  the  table  of  vaporous  elasticity,  we  see 
that  the  heait  corresponding  to  32  inches  of  elasticity  is- 
m)ly  about  216^  degrees  of  Fahrenheit's  thermometer. 

These  are  ^11  ttie  essential  parts  of  the  engine,  and 
t^re  here  drawn  in  theipost  sinqple  form,  till  our  knpw- 
^dge  of  their  particular  offices  shall  stiow  the  propriety 
of , the  peculiar  forms  which  are  given  to  them.  Let  us 
now  see  how  the  machine  is  put  10  motion,  and, what  is 
^  pature  Qf,iU/WQi:k« 
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iylincler.     Now  opeh  the  kecam-^&tk'bf  I^AIrig*""/"''^!*' 

tiij  (iandfe  t  of  the'rel^VoK  'Tli^'sffe'am  W'*t»«wLk! 
btillcr  will  immediately  nii1i'1fc,''amf 'fly In^'^all'' over  f^i 
cylii|der,  will  mix  with  the  air.'^^  M]Jch  'nf'it  will  B$ 
conden^ed^  by  t|ie  cold  surface  6f  the  <iyiindef  krid  'j^isto'f^. 
and  tjbie  water  produced"frdiii  it'v^nr'trillLle  'd^wiif  \i^ 
sides,  and  run  off  by  tlie  etfuctton-jjipii.*  Thirf^corideff- 
sa,tion  and  waste  ef  steam  will' Continue  tilt*{h)^  i^EAftfr- 


cVlinder  and  piston  be'  macf^  is' hot  a^  boiling  \H\!er, 
^y)ien  this  happens,  'the^  iteanl  wil]  beglh'tP'Upeh  th*6 
sniftiiig-yalvejff  anA  issde  tliroiigh  (he'pipe  ;'  sfywiy  *tt 


parent,  having  already  carried  ofl'  the'  gfeatV^t  Jiilrt 
tlie  coinmon  air  which 'filled  tfie  cyiirtdrf.'  ^  We' iuJJJ* 
posrd  that  the  air  was  boiling  briskly, "^otlikt  the  st^f^ 
was  issuing  by  the  safety-valve  which  Is  ih  tlie'to^'  df 
the  boiler,  and  through'every  crevice.  The  o^nifig  it 
the  stcani-cock  puts  an  e<id  to  this  at  oric^, '^bd'it'liiii 
sometimes  happened  that  the  cold't^lind^rltfb^radts  tbb 
steam  from  the  boiler  with  such  astonishing  rkpidityj  tllift 
the  pressure  of  tbe  atmosphere  Kaiar  burst  lip  tli^  bottdih 
of  the  boiler.  \Ve  majr  here  menilon  aK  ac'cidedt  ttf 
which  we  were  witnesses,  which  ilsb'sfiows  tfcb  itnrti'en^i^ 
l^apidity  of"t he  condensation.' *  TlSc  toiler'  wks  iti  k  Tf all 
shed  at  ^he  side  of  tlie  e'rt'gine-house  j  ^'a  slidbt  of  shoW 
from  the  topot  tfie'Wmi^e  f^Il  drtuh'and  B^6ke  Yh'rdtfgh 
iiie  Vopl'oVthf  shed,  ind  was  scaftfen^a  ^he  ^ead  tf 

(he  boiler,  which'  was  of  aii-  oMdng  clr  dval  shape.  '  fe 
an  instant  the  slde'ibf  it  tV^re  sdlieeied  togethl^r'by  Chfe 
pressure  ptthe  almoJiphere,  ' 

\Vlien  the  manager  of  the  engine  ^rcrives  that  not' 


only 


the  bla«t^  at  the  snifting-valve  is  strofjg  and  steady; 
|ut'  tbat  tlie  tnifer  Ts  no^lully  sujipl fed  ijriifi 'steam  of 
a  proper  strength,  appeartng  by  the  tenewal  bf'thc  dis- 
charge at  ihe  '8afety-yalve,"he  shiils  the  sifeifm-cotk,  aAd 
opens  tlie  injection -cock'  8  by  turAihg^Hlr'haAdte-'V. 
llie  pressure  of  the  cblunin'of  Water- id  the  Injection- 
pipe   ZS  immeidiatcly  forces  some' water'^hriiiyf  the 
spout  li.     Tliis  coming  in  contact  WKh'tlVe  ptire  VJi- 
pour  which  now.  fills  tlie  cyliniler,'tondiertsed'it,'jJnd  thVs 
makes  a  partial  void^  inVo  whrch  tftie  dibk-'e  'distant  steiThi . 
immediately  expands,  and  Hy  expanding  collapses  (aS  iSiid^ 
teen  aiready  observed).    tVhat  remains  in  fife  cylindlzr 
no  longer  balances  the  atmospherical  pressure'bn  the'^lr- 
face  pf  the  water  in  the  Ynjectibn-cistern,  and  thei:e!bi'e 
the  water  sports  rapidly  through  thehol^  R' by  the 
Joint  action  of  the  column  JfS,  and  the  unbalanced  prt%- 
sure  of  ttie  atmosphere  y  at  th^'  same  tirtic  tIKfe  snining— 
vaiveyj  and  the  eductlpn-valve  A;  are  shut  fev  the  unl^ 
lanced  pressure  of  the  atniosjjhere.    The*  velocity  of  tlla- 
iiijection  water  must  ther^Yore  i-'apidly  increase,  and  the 
jet  will  dash  (if  single)  a^inst.tWbottwndf  the  piston,, 
and  be  scattered  through  the  whole  'Capacity  oF  Ih^  cy- 
linder.   In  a  very  short  space  of  tfme,  therefore,  the  cbh- 
densation  of  the  steam  befcomes  nlilversal,*Uhd'tfre  telAS-- 
tlcity  of  what  remains  is  almeSt  notbirtg.'    The  whole* 


6S+ 


STEAM- 


^teiun-    prMSure  gf  the  atmoS{Aera  i»  eicrted  in  tlie  upper  inr- 
^  Eagjne.    face  of  the  pUtoD,  while  there  U  hsHly  lay  on  its  under 
*     "'  aide.     Therefore,  if  the  load  on  the  outer  end  E  nf  the 
working  beam  is  inferior  to  this  pressure,  it  must  yield 
to  it.     The  piston  P  must  descend,  and  the  pump  piston 
L  must  wceod,  bringing  along  ivith  it  the  water  of  the 
mine,  and  the  motion  must  continue  till  the  great  piston 
reaches  the  bottom  of  the  cylinder:   for  it  i]  not  like 
the  motion  which  would  take  place  in  a  cylinder  of  air 
rarefied  to  the  same  degree.    -  In  this  Inst  case,  the  im- 
pelling force  would  be  continually  diminished,  becauxe 
the  capacity  of  the  cylinder  is  diminished  by  ihe  descent 
of  the  piston,  and  the  air  in  it  is  continually  becoming 
more  dense  and  elastic.    The  piston  would  slop  at  a  cer- 
tain height,  where  the  elasticity  of  the  included  air,  to- 
gether with  Ihe  load  at  E,  nould  balance  the  atmosphe- 
rical pressure  on  the  piston.     But  when  the  coolenls  of 
the  cjlinder  are  pure  vapour,  and  the  continued  stream 
of  injected  cold  water  keeps  down  its  temperature  to 
the  same  pitch  as  at  the  beginning,  the  elasticity  of  the 
remaining  steam  can  never  increase  by  the  descent  of  the 
piston,  nor  exceed  what  corresponds  to  this  temperature. 
The  impelling  or  accelerating   force  therefore  remains 
the  same,  and  the  descent  of  the  piston  will  be  uniform- 
]y  accelerated,  if  there  is  not  an  increase  of  resistance 
arising  from  the  nature  of  the  work  performed  by  the 
Other  end  of  the  beam.     This  circumstance   will  come 
under  consideration  afterwards,  and  we  need  not  attend 
to  it  at  present.     It   is  enough  for  our  present  purpose 
to  see,  that  if  the  cylinder  has  been  completely  purged 
of  common  air  before  the  steam-cock  was  shut,  and  if 
none  has  entered  since,  the  piston  will  descend   to  the 
very  bottom  of  the  cylinder.    And  this  may  he  frequent- 
ly observed  in  a  good  steam-engine,  where  every  part  is 
■ir-tigbt.     It  sometimes  happens,  by  the  pit>pump  draw- 
ing atr,  or  some  part  of  the  communication  between  tlie 
two  strains  giving  way,  that  the  piston  comes  down  with 
such  violence  as  to  knock  out  the  bottom  of  the  cyliu- 
i(        der  with  the  blow. 
The  putM       The  only  observation  which   remains  to  be  made  on 
1,,^^      the  motion  of  the  pislon  in   descending  is,  that  it  does 
dtucod  tbeVOt  begin  at  the  instant  the  injection  is  made.      The 
MumcDt       piston  was  kept  at  the  top  by  the  preponderancy  of  the 
theinjec.    guter  end   of  the  working  beam,  and  it  must  remain 
i^^"  there   till  the   difference   between   the  elasticity  of  the 

steam  below  it  and  the  pressure  of  the  atmosphere  ex- 
ceeds this  preponderancy.  There  must  Ihereiure  be  a 
■mall  space  of  time  between  the  beginning  of  the  con- 
densation and  the  beginning  of  the  malion.  This  is  very 
small,  not  .xceeding  the  third  or  the  fourth  pait  of  a 
•econd  ;  but  it  may  be  very  distinctly  observed  by  an 
attentive  spectator.  He  will  sec,  that  the  instant  the 
injection  cock  is  opened,  the  cylinder  will  sensibly  rise 
upwards  a  little  by  the  pressure  of  the  air  on  its  bottom. 
Its  whole  weight  is  not  nearly  equal  to  this  pressure ; 
and  instead  of  its  being  necessary  to  support  it  byu  strong 
floor,  we  must  keep  it  down  by  strong  joints  loaded  by 
heavy  walls.  It  is  usual  to  frame  the^e  joints  into  the 
posts  which  carry  the  axis  of  the  working  beam,  and 
are  therefore  loaded  with  the  whole  strain  of  the  ma- 
chiue.  This  rising  of  the  cylindei;  shows  the  instantane- 
ous commencement  of  (he  condensation;  and  it  is  not 
till  ii/?«r  this  has  been  distinctly  observed  that  the  piston 
is  seen  to  start,  and  begin  to  descend.  ' 

When  the  manager  sees  the  piston  M  low  as  be  thinks 
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proper,  hi  shuts  tlifelJijectioD-cocic,  aod  o^na  the  stetB- 
Gock.     The  steam  has  been  accnmolating  above  the  wa- 
ter in  Ihe  boiieiLduong  the  whole  time  of   the  piatiMi'i^ 
descent,  and  is  now,  rushing  violentlj  throogh  the  pop-w 
pet   clack.     The   oidment,  therefore,   that   the  steam-Q 
cock  is  opened,  itiuishes  violently  into  the  cylinder,  ha-ili 
ving  an  elasticity  greater  than  that  of  the  air.     It  there- « 
fore  immediately  blows  open  the  snifting  valve,  and  »i-^ 
lows  l»t  least)  the  water  which  had  cooie  in  by  the  for- 
mer injection,  and  what  arote  from  the  condcnwd  steao^ 
to  descend  by  its  own  weight  through  the  rduction  pip* 
degh  to  open  th;  valve  k,  and  to  run  out  into  the  bal 
well.      And  we  mult  easily  see  that  this  ivater  is  boiling 
hot ;   for  while  lying  in  the  bottom    of  the    cylinder,  it 
will  condense  steam  till  it  acquires  this  tecnperalDre,  and 
therefore  cannot  run  down  till   it  condenses  no  moit. 
There  is  still  a  waste  of  steam  at  its  first  admission,  in 
order  to  heat  the  inside  of  the  cylioder  and  the  injected 
water  to  the  boiling  temperature:   hot  the  space  being 
id  the  whole  being  already  very  Tiami,   this  is 


tbe  cylinder}  for  the  eduction  pipe  receives  the  injection 
wa'er  even  during  the  descent  of  the  piston,  and  it  ii 
therefore  removed  pretty  much  out  of  the  way  of  the 
steam. 

This  first  pnffof  the  entering  steam   ia  of  great  ler-EI 
vice }   it  drives  out  of  the  cylinder  the  vapour  which  iltk 
finds  there.     This  is  seldom  pure  watery  vupour:  all^ 
water  contains  a  quantity  of  air  in  a  state   of  chemical'^ 
onion.     The  union  is  but  feeble,   and  a  boiling   heat  ii 
sufficient  for  disengaging  the  greatest  part   of  it  by  in- 
creasing  its  elasticity.     It  may  also   be   disengaged  hy 
simply  removing  the  external  presEure  of  the  atmosphen. 
This  IS  clearly  seen  when  we  expose  a  glasa  of  water  n 
an  exhausted  receiver.   Therefore  the  small  space  b«!o« 
the  piston  contains  watery  vapour  mixed  with  all  the  ail 
which  bad  been  disengaged  from  the  water  in  the  boiler 
by  ebullition,   and  all  that  was  separated   from   the  ii- 
jection  water  by  the  diminution  of  external   pressures. 
All  this  is  blown  out  of  the  cylinder  by  the  first  puff  of 
sleam.     We  may  observe  in  this  place,  that  waters  dif- 
fer exceedingly  in   Ibe  quuntit^  oF  air  which  they  bold 
in  a  state  of  solution.      AM  spring  water  contains  mnch 
of  it  r  and  water  newly   brought  up   fi-om    deep  mine* 
conlains  a  great  deal  more,  because  the  solution  was  aid- 
ed in  these  situations  b^  great  pressures.      Such  waleniTp 
sparkle   when   poured  into  a  glass.     It   is   therefore  of'*' 
great  consequence  to  Ihe  good  performance  of  a  steam-*" 
engine  to  use  water  conlaining   little  air,   both   in  ibej^ 
boiler  and  in  the  Injectlon-cisttrn.     Tbe  water  of  iud-w 
uing  brooks  is  preferable  to  all  others,    and   tbe  freer  it'"' 
is  from   any  saline   Impregnation  it  generally  contain*^ 
less  air.     Such  engines  as  are  so  unfortunately  situated^ 
that  lliry  arc   obliged   to   employ  the  very  water  wbicliraB 
ihty   have   brought  up   from   great   depths,   nn  foundliii'' 
greatly  inferior   in  their  performiioce   to  others.      Tba 
air  collected  below  (he  piston  greatly  dimlnlslies  the  ac- 
celerating force,   and  the  expulsion  of  euch  a  quantity 
requires  a  long  continued  blast  of  the  best  steam  at  tbtf 
beginning  of  every  stroke.     It  is  advisable  to  keep  soeh 
waler  in  a  large  shallow  pond  for  a  long  white   before 

Let  us  now  consider  the  state  of  the  piston.     It  iiHw 
evident  that  it  will  startor  begin  to  rise  the  niomenlpM 
the 
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the  Jiteam-cock  is  opened  j  for  at  tbat  instant  the  ex- 
cels of  atmospherical  pressure,  by  which  it  was  kept 
down  In  opposition  to  the  preponderancy  of  the  outer 
end  of  the  beam,  is  diminished.  The  piston  is  therefore 
dragged  upwards,  and   it  will  rise  even  aUhough  the 

'steam  which  is  admitted  be  not  so  clastic  as  common  air. 
Suppose  the  mercui-y  in  the  barometer  to  stand  at  30 
inches,  and  that  the  preponderancy  at  the  outer  end  of 
the  beam  is  ^th  of  the  pressure  of  the  air  on  the  piston, 

}  the  piston  will  not  rise  if  the  elasticity  of  the  steam  is  not 
equal  to  30 — V'  ^^^^  '^'  ^^  ^^*7  inches  nearly ;  but  if 
it  is  just  this  quantity,  the  piston  will  rise  as  fast  as  this 
stegm  can  be  supplied  through  the  steam- pipe,  and  the 
velocity  of  its  ascent  depends  entirely  on  the  velocity  of 
this  supply.  This  observation  is  of  great  importance  ^ 
and  it  does  not  seem  to  have  occurred  to  the  mathema- 
ticians, who  have  paid  most  attention  to  the  mechanism 
of  the  motion  of  this  engine.  In  the  mean  time,  we 
jna?  clearly  see  that  the  entry  of  tl/e  steam  depends 
chiefly  on  the  counter  weight  at  £ :  for  suppose  there 
was  none,  steam  no  stronger  than  air  would  not  enter 
the  cylinder  at  all  >  and  if  the  stear.-:  be  stronger,  it  will 
enter  only  by  the  excess  of  its  strength.  Writers  on  the 
steam-engine  (and  even  some  of  great  reputation)  fami- 
jiarly  speak  of  the  steam  giving  the  piston  a  push:  But 
this  is  scarcely  possible.  During  the  rise  of  the  piston 
the  snifting  valve  is  never  observed  to  blow  j  and  we 
have  not  heard  any  well-attested  accounts  of  the  piston- 
chains  ever  being  slackened  by  the  upward  pressure  of 
the  steam,  even  at  the  very  beginning  of  the  stroke. 
During  the  rising  of  the  piston  the  steam  is  (according 
to  the  common  conception  and.  manner  of  speaking) 
sucked  in^  in  the  same  way  that  air  is  sucked  into  a  com- 
mon syringe  or  pump  when  we  draw  up  the  piston  \  for 
in  the  steam-engine  the  piston  is  really  drawn  up  by  the 
counter  weight.  But  it  is  still  more  sucked  in,  and 
requires  a  more  copious  supply,  for  another  reason.  As 
the  piston  descended  only  in  consequence  of  the  inside  of 
the  cylinder's  being  sufiiciently  cooled  to  condense  the 
steam,  this  cooled  surface  must  again  be  presented  to 
the  steam  during  the  rise  of  the  piston,  and  must  con- 
dense steam  a  second  time.  The  piston  cannot  rise  an- 
other inch  till  the  part  of  the  cylinder  which  the  piston 
Iia5  already  quitted  has  been  warmed  up  to  the  boiling, 
point,  and  steam  must  be  expended  in  this  warming. 
The  inner  surface  of  the  cylinder  is  not  only  of  the  heat 
of  boiling  water  while  tlie  piston  rises,  but  is  also  per- 
fectly dry  3  for  the  tilm  of  water  left  on  it  by  the  as- 
cending piston  must  be  completely  evaporated,  other- 
wise it  will  be  condensing  steam.  That  the  quantity 
thus  wasted  is  considerable,  appears  by  the  experiments 
of  Mr  Beighton.  He  found  that  Ave  pints  of  water 
were  boiled  oQFin  a  minute,  and  produced  16  strokes  of 
an  engine  whose  cylinder  contained  113  gallons  of  282 
inches  each  \  and  he  whence  concluded  that  steam  was 
2886  times  rarer  than  water.  But  in  no  experiment 
made  with  scrupulous  care  on  the  expansion  of  boiling 
water  does  it  appear  that  the  density  of  steam  exceeds 

— th  of  the  density  of  water.   Desaguilien  says  that 

it  is  above  14,000  times  rarer  than  water.  We  have 
frequently  attempted  to  noeasure  Uie  weight  of  steam 
which  filled  a  very  light  vessel^  which  held  1 2,600  grains 
•f  water,, and  fopnd  it  always  less  than  one  grain  ^  so 
tiiat  we. have  do  doubt . of ..ita -being. much jnore  than 


10,000  times  rarer  than  water.     This  being  i\^t  case,     SteAm- 
we  may  safely  suppose  that  the  number  of  'gallons  of    Engine- 
steam,  instead  of  being  16  times  113,  were  nearly  five         ' 
times  as  much  \  and  that  only  yth  was  employed  in  al- 
lowing the  piston  to  rise,  and  the  remaining  yths  were 
employed  to  warm  the  cylinder.     But  no  distinct  expe- 
riment shoxvs  so  great  an  expansion  of  water  when  con- 
verted into  steam   at  2 1 2°.     Mr  Watt  never  found  it 
under  the  pressure  of  the  air  more  than  1800  times  rarer 
than  water.  '        ip 

The  moving  force   during  the  ascent  of  the  piston  I^««^s««»t 
must  be  considered  as  resulting  chiefly,  if  not  solely,  ?"**°y  ^7^ 
from  the  preponderating  weight  of  the  pit  piston-rods.  ^^gii^  of 
The  office   of  this  is  to  return  the  steam-piston  to  the  the  pit  pi- 
top  of  the  cylinder,  where  it  may  again  be  pressed  down  ston- rods, 
by  the  air,  and  make  another  working  stroke  by  raising 
the  pump-rods.     But  the  counter-weight  at  £  has  ano- 
ther service  to  perform  in  this  use  of  the  engine  \  name- 
ly, to  return  the  pump  pistons  into  their  places  at  the 
bottom  of  their  respective  working  barrels,  in  order  that 
they  also  may  make  a  working  stroke.     This  requires 
force  independent  of  the  friction  and  inertia  of  the  mov« 
ing  parts  \  for  each  piston  must  be  pushed  down  through 
the  water  in  the  barrel,  which  must  rise  through,  the 
piston  with  a  velocity  whose  proportion  to  the  velocity 
of  the  piston   is  the  same  with  that  of  the  bulk  of  the 
piston  to  the  bulk  of  the  perforation  through  which  the 
water  rises  through  the  piston.    It  is  enough  at  present  . 
to  mention  this  in  general  terms  :  we  shall  consider  it 
more  particularly  afterwards,  when  we  come  to  calcu-  • 
late  the  performance  of  the  engine,  and  to  deduce  from  ) 
our  acquired  knowledge  maxims  of  construction  and  im*  - 
provement.  00 

From  this  general  consideration-  of  the  ascent  of  the  The  aaceni  * 
piston,  we  may  see  that  the  motion  differs  greatly  from  °^  ^^%'^  ' 
the  descent.     It  can  hardly  be  supposed  to  accelerate,  J^^^iT^ 
even  if  the  steam  in  the  cylinder  were  in  a  moment  an- from  th«  ^ 
nihilated.    For  the  resistance  to  the  descent  of  the  piston  dtsccat. . 
is  the  same  with  the  weight  of  the  column   of  water, 
which  would  cause  it  to  flow  through  the   box  of  the 
pump  piston  with  the  velocity  with  which  it  really  rises 
through  it,  and  must  therefore  increase  as  the  square  of 
that  velocity  increases^  that  is,  as  the  square  of  the  ve^ 
locity  of  the  piston  increases.     Independent  of  friction, 
therefore,    the  velocity  of  descent  through   the  water 
roust  soon  become  a  maximunri,  and  the  motion  become 
uniform.    We  shall  see  by  and  by,  that  in  such  a  pump 
as  is  generally  u-ed  'this  will  happen  in  le^s  than   the 
icth  part  of  a  second.     The  friction  of  the  pump  will  ' 
diminish  this  velocity  a  little,  and  i^tard  the  time  of  its 
attaining  unifurmit}||^    But,  on  the  other  hand,  the  sop- 
ply  of  steum  which  is  necessary  for  this  motion,  being     ' 
susceptible  of  no  acceleration  from  its  previous  motion,  . 
and  depending,  entirely  on  the  briskness  of  the  ebulH-  ■ 
tion,  an  almost  instantaneous  stop  is  put  to  accelera- 
tion. 

Accordinglyt  any  person  who  observes  with  attention  ^ 
the  working  of  a  steam-engine,  will  see  that  the  rise  of 
the  pi:itoo  and  descent  of  the  pump-rods'  is  extremely        21 
uniform,  whereas  the  working  stroke  is  very  sensibly  ac-  The  coan- 
celerated.    Before  quitting  this  part  of  the  subject,  and  te»-weight 
lest  it  should  afterwards  escape  our  recollection,  we  may  ^*  ^^^^ 
observe,  that  the  counter- weight  is  different  during  the  two  w>.  * 
two  motions  of  the  pump-rods.     While'  the  machine  is  tions  of  tbl 
making  a  working  stroke,  .it  is  lifting  not  only  the  ce-punp-iodt.^. 

lumft. 
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lomn  of  iraUr^n  tlie  pum^,  but  the  atu«lute  TTcight  of 
the  piston*  aod  pUlnn-rods  alAo :  but  while  the  pump- 
''  rqds  are  deacendlbg,  there  Is  a  dlminulian  of  the  coon- 
ter-weight  by  tiie  nbale  freight  lost  by  the  immersioit 
of  the  rod  in  nater.  The  wooden  mds  which  are  gene- 
rally nsed,  soaked  in  water,  and  joioed  by  iron  btrapi, 
are  heavier,  wi  bat  a  little  heavier,  than  nater,  and 
^liey  Hie  generally  about  one-third  of  the  bulk  of  ibe 
(valer  in  the  pump*. 

The»e  Iito  motiDnH  complete  the  period  of  the  opera- 
timi ;  and  the  Trhole  m^y  be  repeated  by  shultinf;  the 
tteaDi-cock  and  opening  tbc  inject  ion -cock  tvliencver  (he 
piston  baa  attained  the  proper  height.  We  have  brcn 
y^ry  minnte  ip  our  attention  to  the  drffcicnt  circum' 
titancea,  that  the  reader  may  have  a  distinct  notion  of 
(he  slate  of  the  moving  forces  in  every  period  of  the 
operation.  It  ia  by  no  means  sufficient  that  ne  Icnon 
jp^neral  that  the  injection  of  cold  water  nukes  avoid 
ub'ch  aliens  the  air  lo  press  doivn  the  piston,  nnd  that 
jhe  readmisston  of  the  steam  allova  the  piston  to  rise 
ag;ijn.  'Inis  lumping  and  slovenly  way  of  viening  it 
|ia^.]ong,pf^vented  even  the  philosopher  froni  seeing  tjie 
dcfefts  of  the  construction,  and  the  methods  of  rcOio v- 

.^VenoTTSee  the  great  difference  between  Savary's 
jind  ^eBComen*s  engine  In  icBpect  of  principle.  Sava- 
nt's vras  really  an  engine  trliich  raised  water  by  the 
fr^ce  of  steam  ;  liut  Newcomen's  raises  water  entirely 
Jty^thj  presspre  of  the  atmosphere,  and  steam  Is  employ- 
Cfl  merely  tis  the  most  expeditious  method  of  producing 
R  void,  into  nhich  the  atmospherical  pressure  may  Im- 
pel the  jiril  mover  of  his  machine.  The  t  lust  icily  of 
tbcsteaoi.i*  not  the  first  mover. 

*ye  see  also  ibegreat  superiority  of  ibis  hew' machine. 
\Ve  have  no  [ieed,of  st^am  of  ;;icBt  and  itangeruus  ela- 
st^^cityj  pfid,  we  operote  by   means   of  veiy   moderate 

Sieats,  and  consequently  with  much  sniatler<|Uan(itiesaf 
ufl }  apd  ^liere  is  ho  bounds  to  the  power  of  this  ma- 
c^ji'np.  Hov  deep  soever  a  mine  may  be,  a  cjrliAder 
ptAy  he  employed  of'sucb  dimensions  th»t  the  pressure  of 
the  air  01)  its  piston  niay  exceed  in  any  degree  the  wei^tbt 
of  the  column  of  w^ter'to  be  raised.  And  lastly,  this 
f^ffli,  of  ,(,h?  machine  render*  it  jpplicalitc  lo  almost 
every  meclnnlcal  purpose;  because  a  skilful  nirchanic 
c^n  readily  find  a  melliod  of  ceiiverting  llit  itciproi-jl- 
iog  tiiijtionof  the  working  beam  into  u  niDlIon  of  any 
Kipd  lyhicli  may  smt  hia  purpose,  Savary's  i-nfjinc  could 
h|(|rdly,3il|nii  i^l  iiuch  an  immediate  application,  and  seems 
iilmo'<t  restricted  to  raising  water. 

Invenlfons  improve  by  degrees.  Tills  engine  was 
ii^st  offei:fd  (p  the' public  In  1705.  But  many  difficul- 
ties pccifrret)  io  the  execution,  which  were  removifd  one 
1{j(  one;  and  it'was  not  till  1712  that  the  engine  Kcm- 
pA  t9,g!y^  con&dfiici;  in  Its  emcacy.  The  mnst  itict 
and  iiiiremitiing  nttenilon  of  the  manager  was  required 
j^g.^he  p^cise  moment  of  opening  and  shutting  the 
fwcks.i  an4  ■■eglect  might  frequently  1ie  ruinous,  by 
]^|iiillgOfit'(tie  botj^om  of  the  cylinder^  or  allowing  the 
pjatoi)  t9  be.w)io1ly'dra^n"out'  of  it.  "tSto^t  were  con- 
^7yed>' prevent^' boll;  of  "ihe«;  accid't-iils ;  ifien'slrli 
w^re'.i^aeOo ^??^''i'=SV'''- F'""''!*^?  uf  the  cock' 
ijea^,  w',^^?'  tliey'^ shniild^be  lurned  wlieiievei 
pei;l^ln  DOSilifin;.. ,  ^ 'jfliese' were  gradufilly  tbangcd  a'lid 
improved  i;ito  delpnis^aiid'calches  of  diiferent  'hapis  ; 
Kt  Ia*t,  in  17(7,  Mr  tfeighlbn, '»  Very  Ihge'oious  "and 
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well-informed  artist,  liroplified  tfc«  wbole  of  tfte«e  inV- 
ordlnate  movements,  and  bronght  ihe  macliine  iifto 
the  form  in  which  it  has  continued,  witboot  the  small- 
est materia]  change,  lo  (he  present  day.  We  shall  now 
describe  one  of  these  improved  engiDea,  copying  aloKHt 
exactly  Ihe  drawiogi  and  dtjcrlptlon  given  by  BoMot 
in  bis  Hydrodynamique ;  these  being  fay  fkr  ibe  imit 
accurate  and  perspicuous  of  any  tint  b«ve  been  fA- 
1I«hed. 

Fig.  8.  N"  1.  is  3  perspective  View  of  the  boiler  cy'-: 
Under,  and  all  the  parts  necessary  for  turniog  tbe  <«A%.' 
Fig.  8.  N"  i.  is  a  Terticil  tectioa  of  the  teme  ;  and  the 
same  pieces  of  both  are  marked  with  tbe  aainetelfcni^' 

The  rod  X  of  the  piston  P  is  Bnspended  from  At 
arch  of  (be  working-beam,  as  wks  reprv«entrd  in  the 

{receding  skeich  (Bg.  7.).  An  nprigfat  bar  of  timber 
'O  is  also  seen  hanging  liy  a  chkin.'  This  is  snBpended 
from  a  concentric  arch  of  the  beam,  »9  may  be  Mca 
also 'in  ihe  sketch  at  9 1.  The  bar  is  cvlled  thepA^- 
btant;  arid  it  niQstrite  and  fall  trilh  tbe  piston,  hat 
with  a  slower  mbtiOn.  The  u>e  of  this  plog-b^m  » 
ti)[  give  motion  to  tbe  diflerent  pieces  which  tun  tk 
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The  steam-pipe  K  is  of  one  piece  -with  tbe  bottm 
of  tbe  cylitider,  and  rises  within  It  an  incb  or  two,  t* 
prevent  ony  of  the  cold  injection  water  from  falling  ia- 
to  til e  boiler.  Ilie  lower  extremity  Z  of  tbe  sleav- 
pipe  penetrates  the  head  pf  the  boiler,  projepting  a 
little  way.  A  Bat  plate  of  brasn,  in  sbhpc  resrmUtngi 
racket  or  battledore,  called  the  rrgitlator,  applies  itsrif 
'exactly  lo  ihs  whole  circnm&rence  of  the  steam-plpt, 
and  completely  excladei  the  steam  fVom  (he  cylinder. 
Ueitig  moveable  ronnd  bd  tipright  ibria,  wbich  is  repre- 
se'nUd  by  the  dotted  lines  at  the^iiTe  of  Ihe  'steam-pip 
in  the  profile,  it  may  be  turned  aside  (ly  (he'  handle  r, 
N"  I.     The  priEfc  shows  in  the  section  of  this  plate  1 

'protuberiince  in  the 'middle.  Thxt  rests  on  a  sln*i; 
flat  spring,  which  is  fixed  below  It  athwart  tbe  mouli 
of  the  sleam-pipe.  This  spring  presses  it  strongly  lo* 
wnfds  the  $teanV-|upe,  causing  it  to  apply  v^ry  Hom; 
and  this  knob  slides  along  the  spring,  while  tbe  regoh- 
tor  turns  to  the  right  or  left. 

We  have  said  that  Ihe  inject! an -Nvitter  is  furnished 
from  a  cistern  (ilaced  ahove  tbe  ryfinder.  Wlien  ibe 
ci'lern  c^anhot' be  eoppTied  by  pipes  from  mme  more 
elevated  soorce,  its  Water  is  raised  by' tbe  machine  it- 
self. A  nmall  lifting  pump  fk  (fig.  7.^  called  the_;aci- 
/lead  or  jatifuetlf,  U  worked  by  a  rort  y  i,  ansprnded  fraot 
a  conrcntrir  arch  i^  near  the  outer  end  of  the'woriing 
beam.  This  torbes  a  small  poHion  of  (hi:  pit  niter 
along  llie  risingfiipe  I'LM  Into  the  injecftton  cistern. 
In  fi;..  8.'N»  i.and'a.  the  leHeh.  QM  V  tVfrtint 

'the  pipe^ffhich  Ai'tln^i  66vm  the'wWtef  rritm  t' lie  injcdlM 
cistern.  'Tbis'plt>e  has'aVock  at  R  to  b^n  dr^biit  ik 
pasKngc  of  this  Water.  It  ^pniits  tbronj^H  (he  jet  3',  a*J 
dasUihg'igliinst  the  boitohi  of  the 'piston.  It  is  diVp^ned 

'into  dto'ps,  and  scattered  thro 
the  cylinder,  1 
the  steam. 

An  upright  pMt  A  Vtiay  be  bbser\-ed  in  the  ptnpec. 
live  view  uf  the  eylinder,  Sec.  lliis-«npportaooresd 
B  ofa'Tloriinhtal  ii»n-ax1s  BC.     The-wid  C  is  sip- 

'jiortt-d  &y«  tlAiilaV- p4st,-iDf 'which  tbe'  place  natyii 

tbal-ktd  by'ltte'ddtled'litfes'A.'lhat  tbe  pieces coaMc- 


ercd  thrbngh  lhe'*IioI^  eapaelty  of 
D  produce  a  rapid  condeniaiion  rf 
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ted  with  this  axis  may  not  be  hid  by  it.  A  kind  of 
stirrup  abed  bangs  from  this  axis,  supported  by  the 
hooks  a  and  </•  This  stirrup  is  crossed  near  the  bottom 
by  a  round  bolt  or  bar  r,  which  passes  through  the  eyes 
or  rings  that  are  at  the  ends  of  the  horizontal  fork  ^jgf 
whose  long  tail  h  is  donbley  receiving  between  its 
branches  the  handles' of  the  regulator.  It  is  plain  from 
this  construction,  that  when  the  stirrup  is  made  to  vi- 
brate round  the  horizontal  axis  BC,  on  which  it  hangs 
freely  by  its  hooks,  the  bolt  e  must'  pull  or  push  the 
long  fork  h^g  backwards  ajid  forwards  horizontally, 
and  by  so  doing  will  move  the  regulator  round  its  axis 
by  means  of  the  handle  t.  fioth  the  tail  of  the  fork  and 
the  handle  of  the  regulator  are  pierced  with  several 
^  holes,  and  a  pin  is  put  through  them  which  unites  them 
by  a  joint.  The  motion  of  the  handle  may  be  increased 
or  diminished  by  choosing  for  the  joint  a  hole  near  to 
the  axis  or  remote  from  it }  and  the  exact  position  at 
which  the  regulator  is  to  stop  on  both  sides  is  deter- 
mined  by  pins  stuck  in  the  horizontal  bar  on  which  the 
end  of  the  handle  appears  to  rest. 

This  alternate  motion  of  the  regulator  to  the  right 
and  left  is  produced  as  follows :  There  is  fixed  to  the 
axis  BC  a  piece  of  iron  0  A:  /,  called  the  Y,  on  account 
of  its  resemblance  to  that  letter  of  the  alphabet  invert- 
ed.    The  stalk  0  carries  a  heavy  lump/i  of  lea<^or  iron  ^ 
and  a  long  leather  strap  q  p  rh  fastened  top  by  the 
middle,  and  the  two  ends  are  fastened  to  the  beam  above 
it,  in^ch  a  manner  that  the  lump  may  be  alternately 
catched  and  held  up  to  the  right  and  left  of  the  per- 
pendicular.    By  adjusting  the  length  of  the  two  parts 
of  the  strap,    the  Y  may  be  stopped  in  any  desired 
position.     The  two  claws  k  and  /  spread  out  from  each 
other,  and  from  the  line  of  the  stalk,  and  they  are  of 
such  length  as  to  reach  the  horizontal  holt  r,  which 
crosses  the  stirrup  below,  bat  not  to  reach  the  bottom 
of  the  fork  h/g.      Now  suppose  the  stirrup  hanging 
perpendicularly,  and  the  stalk  of  the  Y  also  held  perpen- 
dicular $  carry  it  a  little  outward  from  the  cylinder, 
and  then  let  it  go.      It  will  tumble  farther  out  by  its 
weight,  without  aSecting  the   stirrup  till  the  claw  / 
strikes  on  the  horizontal  bolt  r,  and  then  it  pushes  the 
stirrup  and  the  fork  towards  the  cylinder,  and  opens 
the  regulator.     It  sets  it  in  motion  with  a  smart  jerk, 
which  is  an  effectual  way  of  overcoming  the  cohesion 
and  friction  of  the  regulator  with  the  mouth  of  the 
steam-pipe.     Tliis  push  is  adjusted  to  a  proper  length 
by  the  strap  a  /?,  which  stops  the  Y  when  it  has  gone 
far  enough,     if  we  now  take  hold  of  the  stalk  of  the 
y,  and  move  it  up  to  the  perpendicular,  the  width  be- 
tween its  claws  is  snch  as  to  permit  this  motion,  and 
soroethintr  more,  without  affecting  the  stirrop.      But 
when  pushed  still  nearer  to  the  cylinder,  it  tumbles  to- 
wards it  by  its  own  weight,  and  then  the  claw  k  strikes 
the  bolt  r,  and  drives  the  stirrup  and  fork  in  the  oppo- 
site direction,  till  the  lump/)  is  catched  by  the  strap  r/y, 
now  stretched  to  its  full  length,  while  a  p  hangs  slack. 
Thus  by  the  motion  of  the  Y  the  i*egulator  is  opened 
and  shut,     het  us  now  see  how  the  motion  of  the  Y 
is  produced  by  the  machine  itself.     To  the  horizontal 
axis  BC  are  attached  two  spanners  or  handles  m  and  ir. 
The  spanner  m  passes  through  a  long  slit  in  the  plug- 
beam,    and  is  at  liberty  to  move  upwards  or  down- 
wards by  its  motion  round  the  axis  BC.      A  pin  «• 
vrhicb  goes  through  the  plug-beam  catches  bold   ofm 
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when  the  beam  rises  along  with  the  piston  j  and  the  pin  Steam- 
is  so  placed,  that  when  the  beam  is  within  an  inch  or  two  Sngin^*^ 
of  its  highest  rise,  the  pin  has  lifted  m  and  thrown  the 
stalk  of  the  Y  past  the  perpendicular.  It  therefore 
tumbles  over  with  great  force,  and  gives  a  smart  blow 
to  the  fork,  and  immediately  shuts  the  regulator.  By 
this  motion  the  spanner  m  is  removed  out  of  the  neigh- 
bourhood of  the  plug*  beam.  But  the  spanner  1?,  m9- 
ving  along  with  it  in  the  same  direction,  now  comes  in- 
to the  way  of  the  pins  of  the  plug-beam.  Therefore, 
when  the  piston  descends  again  by  the  condensation  of 
the  steam  in  the  cylinder,  a  pin  marked  ^  in  the  side  of 
the  plug-beam  catches  hold  of  the  tail  of  the  span- 
ner ;?,  and  by  pressing  it  down  raises  the  lump  on  the 
stalk  of  the  V  till  it  passes  the  perpendicular,  and  it 
then  falls  down,  outwards  from  the  cylinder,  and  the 
claw  /  again  drives  the  fork  in  the  direction  h  i,  and 
opens  the  steam  valve.  This  opening  and  shutting  of 
the  steam  valve  is  executed  in  the  precise  moment  that 
is  proper,  by  placing  the  pins  ir  and  ^  at  a  proper 
height  of  the  plug-beam.  For  this  reason,  it  is  pierced 
through  with  a  great  number  of  boles,  that  the  places 
of  tliese  pins  may  be  varied  at  pleasure.  This,  and  a 
proper  curvature  of  the  spanners  m  and  n,  make  the  ad-, 
justment  as  nice  as  we  please. 

The  injection  cock  R  is  managed  in  a  similar  man- 
ner. On  its  key  may  be  observed  a  forked  arm  s  f, 
like  a  crab^s  claw  :  at  a  little  distance  above  it  is  the 
gudgeon  or  axis  »  of  a  piece  y  tf  ss,  called  the  hammer 
or  the  F,  from  its  resemblance  to  that  letter.  It  has 
a  lump  of  metal  y  at  one  end,  and  a  spear  u  9  projects 
from  its  middle,  and  passes  between  the  claws  »  and  t 
of  the  arm  of  the  injection  cock.  The  hammer  y  is 
held  up  by  a  notch  in  the  under  side  of  a  wooden  lever 
D£,  moveable  round  the  centre  D,  and  supported  at 
a  proper  height  by  a  spring  r  £,  made  fast  to  the  joist 
above  it. 

Suppose  the  injection-cock  shut,  and  the  hammer  in 
the  position  represented  in  the  figure.  A  pin  fi  of 
the  plug-frame  rises  along  with  the.  piston,  and  catch- 
ing hold  of  the  detent  D£,  raises  it,  and  disengages 
the  hammer  y  from  its  notch.  This  immediately  falls 
down,  and  strikes  a  board  L  put  in  the  way  to  stop  it. 
The  spear  u  s  takes  hold  of  the  claw  /,  and  forces  it 
aside  towards  .r,  and  opens  the  injection-cock.  The 
piston  immediately  descends,  and  along  with  it  the 
plug-frame.  During  its  descent  the  pin  fi  meets  with 
the  tail  ti  9(  of  the  hammer,  which  is  now  raised  consi- 
derably above  the  level,  and  brings  it  down  along  with 
it,  raising  the  lump  y,  and  graduallv  shutting  th^  injec- 
tion-oock,  because  the  spear  takes  hold  of  the  claw  s  of 
its  arm.  When  the  beam  has  come  to  its  lowest  situa- 
tion, the  hammer  is  again  engaged  in  the  notch  of  the 
detent  D£,  and  supported  by  it  till  the  piston  again 
reaches  the  top  of  the  cylinder. 

In  this  manner  the  motions  of  the  injection-cock  are 
also  adjusted  to  ihe  precise  moment  that  is  proper  for 
them.  The  different  pins  are  so  placed  in  the  plug- 
frame,  that  the  steam-cock  may  be  completely  shut  be- 
fore the  injection  cock  is  opened.  The  inherent  mo- 
tion of  the  machine  will  give  a  small  addition  to  the 
ascent  of  the  piston  without  expanding  steam  all  the 
while}  and  by  leaving  the  steam  rather  Jess  elastic  than 
before,  the  subsequent  descent  of  the  piston  is  promoted. 
There  was  a  oonsidermbie  propriety  in  the  gradual  shiit- 
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Stuni-  ting  oF  tbs  injectioo-ciKi.  For  after  lb«  fint  iluh  of 
EoKine.  the  coM  water  agkiast  tbe  bottom  of  the  piston,  the  con- 
'  ~w"  "'  densBtion  is  neHrlj  cocnp)«t«,  >nd  ver;  little  more  wt< 
trr  is  needed  ;  but  b  continukl  ACceMion  of  Mme  !•  Bb- 
■olutely  neceuarj  for  completing  the  condensation,  at 
tbe  cBpBcitj  of  the  cj'Iioder  dimtnishes,  and  tbe  water 
warms  which  is  atreadj  injected. 

In  this  manner  the  motion  of  the  machine  will  be 
repeated  nn  long  as  there  is  a  supply  of  steam  from  the 
hoiler,  and  of  water  from  the  injection  cistern,  and  a 
discharge  procured  for  what  bai  been  injected.  Wc  pro- 
ceed to  ton^ider  how  far  these  condiiion*  alto  are  pro- 
vided by  the  machine  iitelf. 

The  injrclion  cIsterD  U  (applied  with  water  by  the 
jackhead  pump,  as  we  have  already  observed.  Froin 
this  Miitce  all  (be  parts  of  the  machine  receive  their  re- 
spective uiipplieB.  In  the  Brst  place,  a  small  brancb 
13,  1 3,  is  takrn  off  from  tbe  injection -pipe  immediately 
below  the  ciatern,  and  conducted  to  the  top  of  tbe  cy- 
linder, where  it  is  furnialied  with  a  cock.  The  spout  is 
■o  adjusted,  that  no  more  runs  from  it  than  what  will 
keep  a  constant  supply  of  a  foot  of  water  above  the  pi* 
■ton  to  keep  it  tight.  Every  time  the  piston  comes  to 
tbe  top  of  the  cylinder,  it  brings  this  water  along  with 
it,  and  the  surplus  of  its  evaporation  and  leakage  rani 
off  by  a  watte  pipe  14,  14.  This  water  necessarily  be- 
comes almost  boiling  hot,  and  it  was  thought  proper  to 
employ  its  overplus  for  supplying  the  waste  of  the  boil- 
er. This  was  accordingly  practised  for  lome  time. 
But  Mr  Beighlon  improved  this  economical  thooght, 
'  by  supplying  tbe  holler  from  the  ednctioo-pipe,  3,  2, 
the  water  of  which  must  be  stilt  hotter  than  that  above 
the  piston.  This  contrivance  required  attention  to  ma- 
ny circumstances,  which  the  render  will  understand  by 
considering  the  perspective  and  proGlr.  The  eduction- 
pipe  comes  out  of  the  bottom  of  the  cylinder  at  I  with 
a  perpendicular  part,  which  bends  sidewise  below,  and 
la  shut  at  the  extremity  I.  A  deep  cup  5  communi- 
cate* with  it,  hulding  a  metal  valve  nicely  fitted  to 
it  by  grinding,  like  the  key  of  a  cock.  To  secure  ita 
being  alwnys  air-tight,  a  slender  stream  of  water  trickles 
into  it  from  a  branch  6  of  the  waste-pipe  from  the  top 
of  the  cylinder.  The  eduction-pipe  branches  off  at  2, 
and  goes  down  to  the  hot  well,  where  it  turns  np,  and 
is  covered  with  a  valve.  In  the  perspective  view  may 
he  observed  an  upright  pipe  4,  4,  which  goes  through  tbo 
head  of  the  boiler,  and  reaches  to  within  a  few  inches 
of  its  bottom.  This  pipe  is  called  thejeeder,  and  rises 
about  three  or  four  feet  above  the  boiler.  It  is  open 
at  both  ends,  and  has  a  branch  3,  3,  communicating 
with  the  bottom  6{  the  cup  5,  immediately  above  the 
metal  valve,  and  also  a  few  iocbea  below  the  level  of 
tbe  entry  2  of  the  eduction -pipe.  This  communicating 
branch  has  a  cock  by  which  its  pasiagii  may  be  dimi- 
nished at  pleasure.  Now  suppose  tbe  steam  in  the  boil- 
er to  be  very  strong,  it  will  canse  the  hoiliqg  water 
to  rise  in  the  feedlngpipe  above  3,  and  conting  along 
this  branch,  to  rise  also  in  the  citp  5,  and  run  over. 
But  the  height  of  this  cap  above  the  surface  of  the  wa- 
ter iu  the  boilt^r  is  such,  that  the  steam  is  never  strong 
enough  to  produce  this  effect.  Therefore,  on  the  con- 
trary, any  water  thst  may  be-it)  the  tap  5  Will  ran  off 
by  the  branch  3,  3,  ftnd  go  dowii  into  the  boilfcr  by  the 
feeding-pipe. 

Tfane  tbingt  being  understood,  let  m  nppote  ■ 


qnanlity  of  injected  water  lying  at  tbe  bottom  of  the  < 
cylinder.  It  will  ran  into  the  ednctioa-pipc,  fill  the  ] 
crooked  branch  i,  i,  and  open  tbe  valve  in  the  bottom'" 
of  the  cop  (its  weight  being  supported  by  a  wire  hang, 
ing  from  a  slender  spring),  and  it  will  fill  tbe  cup  Lothe^ 
level  of  the  entry  i  of  the  eduction- pipe,  and  will  thenui 
flow  along  3,  3,  and  supply  the  baiter  by  tbe  feeder  4, 4. 
What  more  water  runs  in  at  t  will  now  go  along  tbe 
eduction-pipe  9,  2,  to  tie  hot  vrcll.  By  properly  adjot- 
ing  the  cock  on  tbe  branch  3,  3,  the  bolter  may  be  np- 
plied  as  fast  as  the  waste  in  steam  requires.  T^is  m  a 
most  ingenious  contrivance,  and  does  great  bonoar  10 
Hr  Beighton.  It  is  not,  however,  of  tnncb  impor- 
tance. The  small  quantity  which  the  boiler  rcqaiiet 
may  be  immediately  taken  eveu  from  a  cold  ciilen, 
without  sensibly  diminishing  the  prodoction  of  steam: 
for  tbe  quantity  of  heat  necessary  for  raiding  tbe  sensible 
heat  of  cold  water  to  the  boiling  temperatore  ia  small, 
when  compared  with  the  quantity  of  htrat  which  ibuM 
then  be  combined  with  it  in  order  to  convert  tbe  water 
into  steam.  For  the  heat  expended  in  boiling  off  a 
cubic  foot  of  water  is  about  six  limes  aa  much  as  wonid 
bring  it  to  a  boiling  heat  from  the  temperature  of  55'. 
No  difference  can  be  observed  in  tbe  perfonnance  of 
snch  engines,  and  of  those  which  have  their  boilers  up- 
plied  from  a  brook.  It  ba%  however,  the  advantage  of 
being  purged  of  air  ;  and  when  an  engine  must  derive 
all  it*  supplies  from  pit  water,  the  water  from  the  rdae- 
tion-pipe  is  vastly  preferable  to  that  from  the  to^nf  tht 

We  may  here  observe,  that  many  Mritera  (ameag 
(hem  the  Abh6  BoasatJ,  in  iheir  descriptions  of  the 
iteam-engine,  have  drawn  tlie  branch  of  commuoitalisa 
3,  3,  from  the  feeding-pipe  to  a  part  of  the  er6oked  pipe 
'i  'i  lyi"?  below  the  valvh  in  the  cup  5-  But  this  it 
quite  erroneous  ;  for,  in  this  case,  when  the  injectioa  is 
made  irilo  the  cylinder,  and  a  vacuum  prodoced,  the  wa- 
ter from  the  boiler  would  immediately  runb  up  thrMM^ 
the  pipes  4,  3,  and  spout  up  inlothe  cylioder:  sowo^ 
the  eiterual  air  coming  in  at  llie  top  of  tbe  feeder. 

This  contrivance  has  also  enabled   iw    lo  fomi  swnen 
judgment  of  the  internal  slate  of  the  engine  during  tbeiUi 
performance.    Mr  Beighton  paid  a  minute  attentioa  lej? 
the  situation  of  tbe  water  in  the  feedera  and   eductioa-^ 
pipe  of  an  engine,  which  seems  lo  have  been  one  oflhe^ 
beat  which  has  yet  been  erected.     It  was  lifting  ■  co-(fil 
lumn  of  water  whose  weight  was  four- sevenths  of  thel" 
pressure  of  tbe  air  on  its  piston,  and  made  1 6  atrxikei,  ef*^' 
six  feet  each,  in  a  minute.   This  is  acknowledged  bvall*" 
to  he  a  very  great  performance  of  an  engine  of  this  foniL 
He  concluded  that  the  elasticity  of  the  steam  in  thecv- 
linder  wa«  never  more  than  one-tenth   greater  or  Imi 
than  the  elasticity  of  the  air.     The  water  in  tbe  feeder 
never  rose  more  than  three  feetandahalf  above  the  sm^ 
face  of  the  boiling  water,  even  though  it  was  now  lighter 
by  ^th  than  cold  water.     Tbe  eduction>pipe  iris  ody 
four  feet  and  a  half  long  (vertically),  and  yet  it  always 
discharged  tbe  injection  vnter  completely,  and  aflewtd 
soma  to  pass  into  the  feeder.     This  eould  not  be  if  lbs 
*team  was  much  more  than  one-tenth   weaker  than  air. 
By  grasping  this  pipe  in  his  hand  during  the  rise  of  the 
piston,  he  could  guess  very  well  whereabouts  ttwrarfsM 
of  the  hot  water  in  it  rested  during  the  motion,  and  b* 
never  found  it  supported  so  high  as  four  feet.     TViv- 
fete  tbe  steam  in  the  cylinder  bad  at  leaft  eigbt-niaths 
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t(f  the  elasticity  of  the  air-  Mr  Bui|t,  in  bif  examina- 
tion of  an  engine  fvhicb  is  erected  at  Montrelaix,  in 
France,  by  an  English  engineer,  and  has  always  been 
considered  as  tlie  pattern  in  that  country,  finds  it  neces* 
sary  to  suppose  ^  much  greater  variation  in  the  strength 
of  the  steam,  and  says,  that  it  must  have  been  one^fiflb 
stronger  and  one-fifth  weaker  than  common  air.  But 
this  engine  has  not  been  nearly  so  perfect.  Its  lift  was 
not  more  than  one-half  the  pressure  of  the  atmospherei 
and  it  made  but  nine  strokes  in  a  minute.— At  W  is  a 
valve  covering  the  mouth  of  a  small  pipe,  and  surround- 
ed with  a  cup  containing  water  to  keep  it  air-tight. 
This. allows  the  air  to  escape  which  had  been  extricated 
from  the  water  of  last  injection.  It  is  driven  out  by 
the  first  strong  pufF  of  steam  which  is  admitted  into  the 
cylinder,  and  makea  a  noise  in  its  exit.  The  valve  is 
Uierefore  called  the  snifting-valve. 

To  finish  our  description,  we  observe,  that  besides  the 
safety  valve  9  (called  the  PUFPET  clack),  which*  is 
loaded  with  about  3  pounds  on  the  square  inch  (though 
the  engine  will  work  very  well  with  a  load  of  i  or  a 
pounds),  there  is  another  dischargxr  10,10,  having  a 
clack  at  its  extremity  supported  by  a  cord.  Its  use  is 
to  discharge  the  steam  without  doors,  when  the  ma- 
chine gives  over  working.  There  is  also  a  pipe  SI  near 
the  bottom  of  the  boiler,  by  which  it  may  be  emptied 
when  it  needs  repairs  or  cleansing. 

There   are  two  small  pipes   it,ii,  and  1 2,12,  with 
cocks,  called  GAGE  PIPES.    The  first  descends  to  within 
two  inches  of  the  surface  of  the  water  in  the  boiler,  and 
the  second  goes  about  2  inches  below  that  surface.     If 
both  cocks  emit  steam,  the  water  is  too  low,  and  re- 
quires a  recruit.     If  neither  give  steam,  it  is  too  high, 
and  there  is  not  sufficient  room  above  it  for  a  collection 
of  steam.     Lastly,  there  is  a  filling  pipe  Q,  by  which 
the  boiler  may  be  filled  when  the  machine  is  to  be  set 
to  work. 
iifMinor     "^he  engine  has  continued  in  this  form  for  many  years, 
•ngine  The  only  remarkable  change  introduced  has  been  the 
'  be«n     manner  of  placing  the  boiler.     It  is  no  longer  placed 
itinoed    jjeJQ^  jjjp  cylinder,  but  at  one  side,  and  the  steam  is 
ir«,tlic   .introduced   by  a  pipe  from  the  top  of  the  boiler  into  A 
ychnngt^'^t  box  immediately  below  the  cylinder.     The  use  of 
^K  tbe    this  box  is  merely  to  lodge  the  regulator,  and  give  room 
'  b^i  *^  ^^^  ''*  motions.    This  has  been  a  very  considerable  im- 
provement.    It  has  greatly  reduced  the  height  of  the 
building.    This  was  formerly  a  tower.    The  wall  which 
supported  the  beam  could  hardly  be  built  with  sufficient 
strength  for  withstanding  the  violent  shocks  which  were 
repeated  ivithout  ceasing ;   and  the  buildings  seldom 
lasted  more  than  a  very  few  years.     But  the  boiler  is 
now  set  up  in  an  adjoining  shed,  and  the  gudgeons  qf 
t|ie  main  b?am  rest  on  the  top  of  upright  posts,  which 
are  framed   into  the  joists  which  support  the  cylinder. 
Thus  the  whole  moving  parts  of  the  machine  are  con- 
tained in  one  compact  frame  of  carpentry,  and  have  lit- 
tle or  no  connection  with  the  slight  walls  of  the  build- 
ing, which  is  merely  a  case  to  bold  the  machine,  and 
protect  it  from  the  weather, 
matage-       It  is  now  time  to  inquire  what  is  to  be  expected  from 
'  peopor-  this  machine,  and  to  ascertain   the  most  advantageous 
len^e    P''**P*;''*^'°°  between  the  moving  power  and  the  load  that 
Tine      'i'  ^^  he  laid  on  the  madiine. 
wtr  and       It  f^s^y  be  considered  as  a  great  pulley,  and  is  indeed 
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sometimes  so  constructed,  the  arches  ftt  the  etids  of  the  Steaa- 
working  beam  being  completed  to  a  circle.  It  must  be  Engint- 
unequally  loaded  that  it  may  move.  It  is  loaded,  during  '"^ 
the  working  stroke,  by  the  pressure  of  the  atmosphere 
on  the  piston  side,  and  by  the  column  of  water  to  be 
raised  and  the  pump-gear  on  the  pump  side.— Dui-ing 
the  returning  stroke  it  is  loaded,  on  the  piston  side,  by  a 
small  part  of  the  atmospheric  pressure,  and  on  the  pump 
side  by  the  pump-gear  acting  as  a  counter  weight.  The 
load  during  the  Working  stroke  must  therefore  consist  of 
the  column  of  water  to  be  raised  and  this  counter  weight.^ 
The  performance  of  the  machine  is  to  be  measured  only 
by  the  quantity  of  water  raised  in  a  given  time  to  a  given 
height.  It  varies,  therefore,  in  the  joint  proportion  of 
the  weight  of  the  column  of  water  in  the  pumps,  and 
the  number  of  strokes  made  by  the  machine  in  a  minute. 
Each  stroke  consists  of  two  parts,  which  we  have  called 
the  working  and  the  returning  stroke.  It  does  not, 
therefore,  depend  simply  on  the  velocity  of  the  working 
stroke  and  the  quantity  of  water  raised  by  it.  If  this 
were  all  that  is  to  be  attended  to,  we  know  that  the 
weight  of  the  column  of  water  should  be  nearly  ^-ths  of 
the  pressure  of  the  atmosphere,  this  being  the  proportion 
which  gives  the  maximum  in  the  common  pulley.  But 
the  time  of  the  returning  stroke  is  a  necessary  part  of  the 
whole  time  elapsed,  and  therefore  the  velocity  of  the  ro- 
turning  stroke  eqnally  merits  attention.  This  is  regu- 
lated by  the  counter  weight*  The  number  of  strokes 
per  minute  does  not  give  an  immediate  proof  of  the 
goodness  of  the  engine.  A  small  load  of  water  and  a 
great  counter  weight  will  ensure  this,  because  these  con- 
ditions will  produce  a  brisk  motion  in  both  directions. — 
The  propf!r  adjustment  of  the  pressure  of  the  atmosphere 
on  the  piston,  the  column  of  water  to  be  raised,  and 
the  counter  weight,  is  a  problem  of  very  great  difficul- 
ty J  and  mathematicians  have  not  turned  much  of  their 
attention  to  the  subject,  although  it  is  certainly  the 
most  interesting  question  that  practical  mechanics  affords 
them. 

Mr  Bossut  has  solved  it  very  shortly  and  simply,  upon  MrBoisiit*! 
this  supposition,  that  the  working  and  returning  stroke  solutioa. 
should  be  made  in  equal  times.  This,  indeed,  is  gene> 
rally  aimed  at  in  the  erection  of  tliese  machines,  and  they 
are  not  reckoned  to  be  well  arranged  if  it  be  otherwise. 
We  doubt  of  the  propriety  of  the  maxim.  Supposing, 
however,  this  condition  for  the  present,  we  may  com- 
pute  the  loadings  of  the  two  ends  of  the  beam  as  fol- 
lows. Let  a  be  the  length  of  the  inner  arm  of  the  work- 
ing beam,  or  that  by  which  the  great  piston  is  supported* 
Let  b  be  the  outer  arm  carrying  the  pump  rods,  and  let 
W  be  a  weight  equivalent  to  all  the  load  which  is  laid 
on  the  machme.  Let  c*  be  the  area  of  the  piston  y  let 
H  be  the  height  of  a  column  of  water  having  c*  for  Its 
base,  and  being  equal  in  weight  to  the  pressure  exerted 
by  the  steam  on  the  under  side  of  the  piston  }  and  let  A 
be  the  pressure  of  the  atfnosphere  on  the  same  area,  or 
the  height  of  a  column  of  water  of  equal  weight.  It  is 
evident  that  both  strokes  will  be  performed  in  equal 
times,  if  A  c*a— W  b  be  equal  to  (A— H)  c*a+iVb. 
The  first  of  these  quantities  is  the  energy  of  the  machine 
during  the  working  stroke,  and  the  second  expresses  the 
similar  energy  during  the  retomiDg  stroke.   This  cqua- 
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Sicun-     we  supp<iie  tbe  armi  of  tbe  lerer  equal  ■od  H=4,  we  cnlliei,  leL  m  make  the  Citse  ki  timple  u   poMiUp,  ■■j 

*i!i;:!l.b«eW=c'lj  that  i.,lbe  whole  weight  of  .be  outer  "^^ '''"   """"*^  th.  working  beam   to   be  of  e,«l 

•nd  of  the  beam  should  be  half  the  pitssure  of  ibe  a!r  ^"^c  'li''!  Brtt  consider  tbe  adjastment  of  diings  at  tbe 

ou  tbe  great  piston.    This  is  nearly  the  usual  practice  ;  outer  end  of  tbe  beam. 

and  the  tngineen  txprem  it  bjsajing,  that  the  engine  Bince  the  tole  uieof  the  ateam  is  to  give  room  for  the j 

is  loaded  with  seTeti  or  eight  ponods  on  the  square  inch,  action  of  tbe  alraospheric  pressure  b^  its  rapid  owdea-i 

This  ba«  bern  fouod  to  be  nearly  the  mottadvintageoui  sihilily,  it  it  admitted  into  the  cylinder  only  to  allov> 

fbDDiied  an  ''"''■    "^'^  "7  *>^  expreaaing  the  matter  would  do  well  tbe  pinton  to  rise  again,  but  without  giving  it  any  im-^ 

■neiTBne-    enough,  if  the  maxim  were  not  founded  on  erroneona  pulse.     Tbe  pamp-rodi  must  thrrefora    be  retomed  te] 

«iu  BuuiB,  notions,  which  hinder  n»  from  serlng  tbe  state  of  ihe  the  bottom  of  the  working  barrels,   by  mcana  of  a  fn-, 

machine,  and  tbe  circumstances  on  which  its  improve-  ponderancy  at  the  outer  end  of  the   beam.      It  may  be 

mentdepcnds.  The  piston  bear^apr^ssure  of  15  pound*,  the  weight  of  tbe  pu  rap- rods  the  mael  Tea,  «r  nuijbccea- 

k  is  said,  on  the  square  inch,  if  the  vacuum  below  it  be  sidered  as  making  part  of  this  weight.      A  weight  at 

perfect ;  but  aa  Ibis  i«  far  from  being  the  case,  we  niuit  ihe  end  of  the  beam  will  not  operate  oa  the  rods  which 

not  load  it  above  tbe  power  of  its  vacuum,  which  very  *re  suspended  there  by  chain*,  and  it  moat  iberefore  be 

little  exceeds  eight  pouoda.     But  tbis  is  very  far  from  tttached  to  the  rods  themselves,  hot  kbove  tbeirrviptc~ 

the  truth.     When  the  cylinder  is  tight,  the  vncaum  is  t've  pnmp-barrels,  so  that  it  may  not   loae  part  of  in 

not  more  ihao  Vt,''> deficient,  when  the  cylinder  is  cool-  efEcacy  by  immersioq  !n  tbe  water.     We  may  coatidrr 

ed  by  tbe  injection  to  the  degree  that  is  every  day  prac-  Jhe  whole  under  the  notion  of  the  para^gcar,   and  eiH 

licable,  and  the  piston  really  bean  during  its  dcKent  a  >'  P-     Its  office  is  to  depress  tbe  pnmp-roda  with  snffi- 

presaure  very  near  to  14  pounds  on  the  inch,  llie  load  cient  velocity,  by  overcoming  tbe  reaistancea  arisingfna 

must  be  diminished,  not  on  account  of  the  imperfect  va-  the  following  causes. 

eunra,    but  to  give  the  machioc  a  reasonable   motion.  *-  From  the  Inertia  of  the  keanu  and  all  the  parts  of 

AVe  roust  consider  not  oitly  the   moviii);  force,  hut  also  the  apparatus  which  are  in  motion  during  tbe  dcscentof 

the  quantity  of  matter  to  be  put  In  motion.     This  is  so  the  pump-rods. 

.   great  in  tbesteam-enf<ine,  that  even  ifit  were  balanced,  >•  From  the  lota  of  weight  austaiaed  by  tbe  iminrr- 

tbat  is,  if  there  were  suopended  on  the  piston  arm  a  sion  oflbe  pumprods  in  water. 

weight  equal    to  tbe  whole  column  of  water  and  the  3-   I''ron)  the  friction  of  all  the  pistons  and  the  Wtigfct 

counter  weight,  the  full  pressure  of  tbe  atmosphere  on  of  the  ping- frame. 

tbe  steam  piston  would  Dot  make  it  move  twice  a*  fast  4-  From  the  resistance  to  the  piston^s  motion,  artfing 

as  it  does.  from  the  velocity  which  must  be  generated  in  ibewiUr 

and  ttai-         '^'*  equation  by  Air  Bossat  is  moreover  etientially  >n  pusing  through  the  descending  pistona. 

If  in  an-     faulty  in  another  respect.     The  W  in  tbe  first  member  '^^  ■■"■1  of  all  theae  resistances  i*  equal  to  tbe  pref- 

other  re-     ia  not  the  same  with  tbe  W  in  the  second.     In  tbe  first  'o^  of  Mm*  weight  (as  yet  unknown),   which  we  mtr 

''""■         it  is  the  column  of  water  to  he  raised,  together  with  the  "II  m. 

counterweight.    In  the  second  it  is  the  counter  weight  When  the  pump-rod*  are  broaglit  up  again,  they  bring 

only.  Nor  is  the  quantity  H  the  tame  in  both  cases,  at  along  with  them  *  column  of  water,   whose  weight  ve 

is  nioat  evident.     The  proper  equation  for  ensuring  tbe  nuy  call  u>. 

equal  duration  of  tbe  two  strokes  may  be  had  In  tbe  fol-  "  is  evident  that  the  load  which  must  be  orercooM 

lowing  manner.     Let  it  be  determined  by  expeilment  hy  tbe  pressure  of  tbe  atmosphere  on    the  steam  pistoa 

what  portion  of  tbe  VoM'pberic  pressure  it  exerted  on  consists  of  to  andf^    Let  this  load  be  called  Ij,  and  tbe 

the  great  piston  during  its  dencent.     This  depends  on  presMure  of  the  air  be  called  F. 

Ihercmainingelasticily  of  tholeam.    Suppose  it  I'gths;  If  ^  be  =  L,  no  water  will  be  raised  ^   ifpht^o, 

this  we  may  express  by  a  A,  a  being  ^^'eths.     Let  it  the  rode  will  not  descend  :  therefore  tbei«   i*  some  in- 

also  be  determined  by  experiment  what  portion  of  the  lermrdiate  value  of  p  which  will  produce  the  greaUct 

atnio«pheric  pressure  00  llir  pinion  remains  unbalanced  effect. 

by  the  steam  below  it  during  iti  ascent.     Suppose  this  In  order  to  discover  this,  let  g  he  the  fall  of  a  heavy 

T^th,  we  may  express  tbis  by  b  h.    Then  let  W  be  the  body  in  a  aecond. 

weight  of  the  column  of  water  to  be  raised,  and  c  tbe  "^he  descending  mass  is  p :  hot  it  doel  not  descend 

coDOter  weight.     Then,  if  tbe  arms  of  tbe  beam   are  with  Its  full  weight ;  because  it  is  overtroming  a  ict  tf 

equal,  we  have  the  enei^  during  tbe  working  stroke  tcBlstance*  which  are  equivalent  to  a  weight  ns,  and  tt* 

=:a  A— W— r,  and  during  the  returning  stroke  it  it  moving  force  Is  p — ta.     In  order  to  dist:over  tbe  snec 

=1- — h  h.     Therefore  t—b  A=a  h—^—c ;  and  r=  through  which  the  rods  will  descend  in  a  aecond   wbco 

^(tf-f-ft)— W                         .u       t                    ■  ■         -  ""^R*^  ''y  '''"  f'^"  P—^  (supposed  constant  no'lwitb- 

^.JL- .  „b,ch,   on   the   above   .(.ppo..t.ni>   of  ,t.„di„g  .b,  i„crea«s  of  viloci^.nd  «m.e,.JI.tl,  rf 

A_V?      ,„      ,     ,  «).   "«  """•'  institute  thit  proportion  p  :  p—msr : 

the  values  of  a  and  6,  gives  utc= .     We  shall  f,(p—,H') 

make  some  ose  of  this  equation  afterwards;  but  it  af-  ^ 

fordt  ns  no  information  cnncrrning  the  most  advan-  .         fourth  term  of  this  analogy  is   the  apace  «- 

tagcout  proportion  of  h  and  W,  which  it  tbe  material  ^u"^^- 

"  l«t  t  be  the  whde  lime  of  the  descent  i 


,  of  COD'      We  must  consider  this  matter  in  another  way:  And     Then  i» ;  f»_Mf*~"*)  .  ^glp—^)       _.  . 

lingtht  that  ne  nay  not  involve  ouneJvet  in  anoeccaaarydiffi-  '      ^      p        '         p        '       tf  »•*  tem 
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Steam-    i'  the  whole  descent  6r  length  of  the  stroke  accomplUb- 

Eo^^ine.    ed  lo  the  time  /. 

w  The  weight  of  the  column  of  water^  which  has  now 

got  above  the  piston ,  is  11;,  rr  L — p.     This  must  be 
lifted  in  the  next  working  stroke  through  the  space 

.  ^  V  r^^^Z,  Therefore  the  performance  of  the  engine 

„ost  t  ^V  C/>-^)  i^-P\ 

P 
That  this  may  be  the  greatest  possible,  we  must  con- 
sider/? as  the  variable  quantity,  and  make  the  fluxion 


of  the  fraction 


p--OTxL--^_ 


=:a. 


This  will  be  found  to  give  us  jK^njLm  \  that  is,  the 
counter  weight  or  preponderancy  of  the  outer  end  of 

the  beam  is  =  i^  L  m. 

This  gives  us  a  method  of  determining  m  experimen- 
tally. We  can  discover  by  actual  measurement  the 
quantity  L  in  any  engine,  it  being  equal  to  the  un- 
balanced weights  on  the  beam  and  the  weight  of  the 

water  in  the  pumps»    Then  m  =  ^. 

Also  we  have  the  weight  of  the  column  of  water 

r=  L — ./J,  =r  L— ^Lw. 

When  therefore  we  have  determined  the  load  which 
IS  to  be  on  the  outer  end  of  the  beam  during  the 
working  stroke,  it  most  be  distributed  into  two  parts, 

which  have  the  proportion  of  ajVan  to  L— -i^Liw.  The 
£rst  is  the  counter  weight,  and  the  second  is  the  weight 
of  the  colomn  of  water. 

If  m  is  a  fraction  of  L,  sucb  as  an  aliquot  part  of  it } 
that  is,  if 

L    L    L    L    L    ^ 

L    L    L    L    L     . 

^      1  *    2*  3'  4'  5' 

The  circumstance  which  is  cdmmonly  o.btrudcd  on 
lis  by  local  considerations  is  the  quantity  of  water,  and 
the  depth  from  whieh  it  is  to  be  raised  ;  that  is,  wi  and 
it  will  be  convenient  to  determine  every  thing  in  con- 
formity to  this.  ^__^ 

We  saw  that  tosiL— ^^Lai.     This  gives  us  L:= 

^     „, 

wm'\ \r Y  «;,   and    the  counter  weight 

4       ^ 


3^ 
mt  pro 

tion  of 

nng 


m' 


w«i-{ -f. 


m 


Having  thus  ascertained  that  distribution  of  the  load 
on  the  outer  end  of  the  beam  which  produces  the  greal- 
^c'tnay   ^^t  effect,  we  come  now  to  consider  what  proportion  of 
applied  moving  force  we  must  apply,  so  that  it  may  be  employ- 
he         ed  to  the  best  advantage,  or  so  that  any  expence  of 
matjwe  P^"^®'  ""*!  produce  the  greatest  performance.     It  will 
^*^*  be  so  much  the  greater  as  the  work  done  is  greater,  and 
the  power  employed  is  less  \  and  will  therefore  be  pro- 
perly measured  by  the  qu<)tient  of  the  work  done  divided 
i>y  the  power  employed. 

The  work  immediately  done  is  the  lifting  up  the 
weight  L.     In  order  to  accomplish  this,  we  must  em- 
ploy a  pressure  P,  which  is  greater  than  L.     Let  it  be 
i=L4-5ff  *^^  ^*^  *  ^  ^^^  length  of  the  stroke* 
If  the  mass  L  were  urged  along  the  space  /  by  the 
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force  L-|-y,  it  would  acqntre  a  certain  velocity,  which     Steam- 
we  may  express  by  ^//;  but  it  is  impelled  only  by  the    £ogiee. 
force  y,  the  rest  of  P  being  employed  in  balancing  L.  * 
The  velocities  which  different  forces  generate  by  impel- 
ling a  body  along  the  same  space  are  as  the  square  roots 
of  the  forces.      Therefore  ^/TT+y  :   tj y  -^i  »J  s  l 

--^1 — fL.     The  fourth  term  of  this  analogy  expresses 

the  velocity  of  the  piston  at  the  end  of  the  stroke.    The 
quantity  of  motion  produced  will  be  had  by  multiply. 


ing  this  velocity  by  the  mass  L.  This  gives-  —     , 

and  this  divided  by  the  power  expended,  or  by  L-l-^t, 
gives  us  the  measure   of  'the  performance;  namely, 

L+yXs/L+]r' 

That  this  may  be  a  maximum,  consider  y  as  the  va- 
riable quantity,  and  make  the  fluxion  of  this  formula 

=ra.     This  will  give  us  y  ==  — . 

Now  P=L+y,  =L-| — ,  =  I  L.     Therefore  the 

wkoie  load  on  the  outer  end  of  the  beam^  consistine  of 
the  water  and  the  counter  weight,  must  be  two-thirds 
of  (he  pressure  of  the  atmosphere  on  the  steam  piston. 

We  have  here  supposed  that  the  expenditure  is  the 
atmospheric  pressure  \  and  so  it  is  if  we  consider  it  me- 
chanically.    But  the  expenditure  of  which  we  are  sen- 
sible, and  which  we  are  anxious  to  employ  to  the  best 
advantage,  is  fuel.    Supposing  this  to  be  employed  with 
the  same  judgment  in  all  cases,  we  are  almost  entitled, 
by  what  we  now  know  of  the  production  of  steam,  to 
say  that  the  steam  produced  is  proportional  to  the  fuel 
expended.     But  the  steam  requisite  fer  merely  filling 
the  cylinder  is  proportional  to  the  area  of  the  piston, 
and  therefore  to  the  atmospheric  pressure^    The  result 
of  our  investigation  therefore  is  still  just  \  but  the  steam 
wasted  by  condensation  on  the  sides  of  the  cylinder  does  . 
not  follow  this  ratio,  and  this  is  more  than  what  is  ne- 
cessary for  merely  filling  it.    This  deranges  our  calcu- 
lations, and  is  in  favour  of  large  cylinders  \  but  this  ad- 
vantage mnst  be  in  a  great  measure  compensated  by  a 
similar  variation  in  the  production  of  the  steam  ^  for  in 
similar  boilers  of  greater  dimensions  the  fuel  is  less  ad- 
vantageously employed,  because  the  surface  to  which 
the  fuel  is  applied  does  not  increase  in  the  ratio  of  the 
capacity,  just  as  the  surface  of  the  cylinder  which 
wastes  the  steam.    The  rule  may  therefore  be  confided 
in  as  pretty  exact. 

It  is  a  satisfactory  thing  to  observe  these  results  agree  xheuTn. 
very  well  with  the  most  successful  practice.     By  manyniti  agree- 
changes  and  trials  engineers  have  established  maxims  of  *^tli  tbe 
construction,  which  are  probably  not  very  far  from  the  °*^t  mo- 
best.    It  is  a  pretty  general  maxim,  that  the  load  of^^^^''!^ 
water  should  be  one-half  of  the  atmospheric  pressure.'***^*' 
They  call  this  loading  the  engine  with  yf- pounds  on 
the  mcb,  and  they  say  that  so  small  a.  load  is  necessary 
on  account  of  the  imperfect  vacuum.     But  we  have 
now  seen  thatjt  is  necisssary  for  giving  a  reasonable  ve- 
locity of  motion.     Since,  in  this  practice,  w  %b  made  {> 
or  TTths  of  P,  and  L  should  be  i^ths  of  P,.  and  L  is 
ziw-^rP  9  it  follows,  that  the  counter  weight  should  be 
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ithofP;  ud  we  tiKTB  found  this  tobe  neul^  Um  ckM      than  Dtkt  of  the  fUtw.     A  piaton  tl  incliet  diameter,   j 

d  n»*ing  one  toot  per  Mcond,  meeti  niih  »  reiisUDCt  E 


equal  to  30  pounda;  and  this  incrcaaea  as  (be  aqui 
the  diameter  hnd  aa  the  *quare  of  the  velocitj.  If  the 
whole  depth  of  the  pit  be  divided  iato  several  lifls,  thii 
reiittance  niaat  be  multiplied  bj  ibe  number  oriirt»,bc< 
caute  it  obtaiDi  in  each  pump. 

Thui  we  make  up  the  valoe  of  m  ;  and  we  mntt  ic- 
knowledge  that  the  method  ii  itill  indirect,  becauae  it 
Buppoies  the  velocity  to  be  known. 

We  may  obtain  it  more  eaiilj  in  nnotber  way,  bat 
still  with  this  circumstance  of  being  indirect.  We  foand 


that  p  was  equal  to^Lm,  and  conirqaeDtljr  ntsi-j-. 

Now  in  any  engiM  L  and  ^  can  nlwajs  be  had  ;  and 
unlesi  ;>  deviates  grratljfrom  the  proportion  which  wc 
-  detenuined  to  be  the  bMt,  the  value  of  m  tbi»  obtained 
will  net  be  Tery  cirooenut. 


tioDotUe 

engine 

«iinputed. 


several  very  good  engine*. 

It  must  be  remarked,  that  in  the  preceding  invritijta- 

tion  we  intro^ced  a  qiuntitj  M  to  expreM  the  resiit- 

ances  to  the  motion  of  the  engine.     Tbiv  was  done  in 

order  to  avoid    a  verj  troublesome  investigation.     The 

resistances  are  of  such  a  nature  a*  to  varvwith  the  ve- 
locity, and  most  of  them  as  tlie  squire  of  the  velocity. 

ThUislhecase  with  the  resistance  arising  from  the  mo- 
tion of  the  ivaler  through  the  pistons  of  the  pomps,  and 

that  arising  from  the  friction  in  the  long  lift  during  the 

working  stroke.     Had  we  taken  the    direct    method, 

which  IS  similar  to  the   determination  of  the  OMtion 

through  a.  medium  nhich  resists  in  the  duplicate  ratio  of 

the  velocity,  we  most  have  used  a  very  intricate  eapo* 

nential  calculus,  wliich  few  of  our  readers  wonid  have 

the  patitnce  to  look  a 

But  tlie  greatest  part   of  the  quantity  m  nipposet  n 

motion  already  known,^a.«i   its  determination  depend.  It^farthi  prB^p^diaihiainvMtigntion,  that  iheOta 

itsdincrcnt  aaliona  both  np  Mid  liown  were  uniformly  accelerated  i<~ 
bnt  thia  cannnt  he  ibecaae  when  the  reaialancca.increaw"" 
with  the  velocitj.  This  circunwtance  makea  very  liitlc_H 
change  in  the  working-stroke,  and  therefore  the  tbeo-stti 
rem  which  terainatna  the  best  relation  of  P  to  L  msr"*: 
'be  confided  in.  The  resistances  which  vary  nith  the 
...         ..11  fi-L       r        »■       I  "  "  ■  TolocitT  in  this  case  are  a  mere  trifle    when    compared 

Handing  valve  pf  each  pnmp :  lliis  is  about  37  poundi 
for  a  pomp  I  a  inches  diameter,  and  the  velocity  one 
foot  per  second,  increasing  in  the  duplicate  ratio  of  (be 
diameter  and  velocity.  And,  2d,  The  friction  of  tbc 
Water  aUng  the  whole  lift :  This  for  a  pump  of  the 
name  size  and  nithtbesame  velocity,  lifting  2ofathaai^ 
is  only  about  34  pounds,  *md  varies  in  the  simple  pr^ 
portion  of  tbc  diameter  and  the  depth,  and  in  the  do- 
plicate  proportion  of  the  velocity.  Tlie  resistance  ari- 
sing from  inertia  it  greater  than  in  the  returning  stroke; 


.  component  parts  miiy  be  cnmputed. 

I.  What  arises  from  the  inertia  of  the  moving  pairta 
is  by  far  the  most  considerable  portion  of  it.  To  db- 
tain  it,  we  must  find  a  quantity  of  matter  which,  when 
plowed  at  the  end  of  tbe  beam,  will  have  the  same  mo- 

g  menlum  of  inertia  with  that  of  the  whole  nwving  part* 


id  chains  ;  tbe  pit  pump-rodj 
any -weight  that  ia  attached  to  them  ;  the  arch-beada 
and  iron- work  at  tbe  ends  of  tbe  beam,  and  -Jtb*  of  the 
weight  of  thtf  beam  itself;  also  the  plDg-bcam  with  its 
arch-head  and  chain,  multiplied  by  the  square  of  its  di- 
stance from  the  axis,  and  divided  by  the  square  of  half 
the  length  of  the  beam ;  also  the  jack-head  pump  rod, 
chain,  and  arch-head,  multiplied  by  the  square  of  its  di- 
stance  from  the  axis,  and  divided  by  the  square  of  tbe 
half  length  of  the  beam.  These  articles  added  into  one 
aum  may  be  called  Ul,  and  may  be  supposed  to  move 
with  tbe  velooityof  the-end  of  the  beam.  Su|qiD*e  this 
beam  to  have  made  a  six-foot  stroke  in  two  seconds, 
with  an  uniformly  accelerated  motmn.  In  one  second 
it  would  have  moved  i4  feet,  and  nould  have  acquired 
the  velocity  of  three  feet  per  second.  But  in  one  ae- 
cond  gravity  woold  have  produced  a  velocity  of  33  feet 
in  the  came  mass.  Therefore  the  accelerating  force, 
which  has  produced  the  velocity  of  three  feet,  ia  nearly 

I'Tlh  of  the  veight.     Thi 


hecaase  the  M  in  this  case  must  contain  tlie  momentun 
of  the  water  both  of  the  pit-puinps  and  the  jackbead. 
pump  :  hot  this  part  of  the  resistance  dora  not  bSikI 
tbe  uniform  accderation.  Vie  may  (herefote  confide 
in  the  pvpriety  of  the  formula  y=:--.  And  wc  may 
obtain  tbe  velocity  of  ibis  stroke  at  the  end  of  a  second 
with  great  accuracy  as  fallows.  Let  2g  be  llie  velori- 
ty  commnnicated  by  gravity  in  a  second,  and  tbe  velo- 
the  first  consti-      city  at  the  end  of  tbe  first  second  of  tbe  steam  pistMi's 


tuent  of  m  in  the  above  investigation.    If  the  observed      dsscentwill  be  somewhat  less  thanX^;  where  M  «• 
velocity  is  greater  or  less  than  three  feet  per  second,  thia  ,     .        -      ,   „   ,  ... 

8  the  inerUa  of  all  tbe  parts  nhicli  arc  !n  motioo 


e  increased  or  diminished  in 


e  pro- 


of resistance,  vii,  the  immersion  of 

Iter,  ia  easily  computed,  being  the 

aier  which  they  displace. 

ise,  the  friction  of  the  pistons,  &C.  ia  al- 

it,  and  must  be  diacoverc-d  by  experiment. 


The  second  ci 
the  pump  rodi  ii 
weight  of  the  wi 

The  Ibini  cau 
mostinsignifii 

The  fourth  cauae  dependa  on  the  alrnctuTe  of  the 
pumps.  These  pumps,  when  made  of  a  proper  atrengtb, 
cnn  hardly  have  the  perforation  of  the  pif^lnn  more  than 
a  fourth  part  of  the  area  of  the  working-barrel  ;  and 
the  velocity  with  which  the  water  passes  through  it  is 
increased  at  least  |th  by  tbe  contraction  (aeePuMP), 
Tbe  velocity  of  the  water  is  therefore  five  times  greater 


during  the  descent  of  the  steam  piston,  and  tbei,„ 

dudes  L.  Compute  tbe  two  resistances  jusit  meotiootd 
for  Ibis  velocity.  Call  this  r.  Then  -~r''^  ig  will 
give  anollier  velocity  infinitely  near  the  truth. 

Hot  the  case  is  very  difierent  in  the  retuming  stroke, 
and  the  proper  ratio  of  ;>  to  L  is  not  ascertained  wilb 
the  same  certainty  :  for  the  moving  force  p  is  not  *• 
great  In  proportion  to  the  resisuncem;  and  therefore 
the  acceleration  of  the  motion  is  considerably  aflected 
by  it,  and  the  motion  itself  ia  considerably  retarded,  and 
in  a  very  moderate  time  it  becomes  sensibly  uDtform: 
for  It  is  precisely  similar  to  the  owtion  of  a  heavy  body 
Ulinf 


S  T  E  A  M-E  N  G  I  N  E. 


663 


40 
\  molion 


falling  through  the  air,  and  may  be  determiiied  in  the 
manner  laid  down  in  the  article  Rrsistasck  ofFkiids^ 
viz.  by  an  exponential  calculus.  We  shall  content  our- 
selves'here  with  saying,  that  the  resutances  in  the  pre- 
sent case  are  so  great  that  the  motion  would  be  to  all 
sense  uniform  befdre  the  pistons  have  descended  one- 
third  of  their  stroke,  even  although  there  were  00  other 
circumstance  to  affect  it. 

But  this  motion  is  affected  by  a  circuiiistance  quite 
tudby  unconnected  with  any  thing  yet  considered,  depending 
Vcom-  00  conditions  not  mechanical,  and  so  uncertain,  that  we 
ice  thftt  ^^  j^oi  y^^  ni,!^  to  ascertain  them  with  any  precision  ) 

^r?ar  7®^  ^^^^  *^  ^^  ^^^  utmost  importance  to  the  gOod  per- 
ndera-  formance  and  improvennient  of  the  engine,  and  thetelbr^ 
w  deserve  a  particular  consideration. 

The  counter  weight  has  not  only  to  push  down  the 
pump  rods,  but  also  to  drag  up  the  great  pfeton.  This 
it  cannot  do  unless  the  steam  be  admitted  into  the  cy- 
linder. If  the  steam  be  no  stronger  thifn  common  air, 
it  cannot  enter  the  cylinder  except  in  consequence  of  the 
piston*s  being  dragged  op.  If  common  air  were  admit- 
ted into  the  cylinder,  some  force  would  be  required  to 
drag  up  the  piston,  in  the  same  manner  as  it  is  required 
to  draw  up  the  piston  of  a  common  syringe  \  for  the 
nir  would  rush  through  the  small  entry  of  the  cylinder 
in  the  same  manner  as  through  the  small  nozzle  of  the 
syringe.  Some  part  of  the  atmospheric  pressure  is  em« 
ployed  in  driving  in  the  air  with  sufficient  velocity  to 
611  the  syringe,  and  it  is  only  with  the  remainder  that 
the  admitted  air  presses  on  the  under  surface  of  the  sy- 
ringe. Therefore  some  of  the  atmospheric  pressure  on 
its  upper  surface  is  not  balanced.  This  is  felt  by  the 
hand  which  draws  it  up.  The  same  thing  must  happen 
in  the  steam-engine,  and  some  part  of  the  counterweight 
is  expended  in  drawing  up  the  steam  pistom  We  could' 
tell  how  much  is  thus  expended  if  we  knew  the  density 
of  the  steam  \  for  this  would  tell  us  the  velocity  with 
which  its  elasticity  would  cause  it  to  fill  the  cylinde?. 
If  we  suppose  it  12  times  rarer  than  air,  which  it  oer^ 
tainly  is,  and  the  piston  rises  to  the  tdp  of  the  cyliodet 
in  two  seconds,  we  can  demonstrate  tbut  it  will  enter 
with  a  velocity  not  less  than  1400  feet  per  aecond,  where- 
as 500  feet  is  enough  to  make  it  maintain  a  density  t%-ths 
of  that  of  steam  in  equiltbrio  with  the  air.  Hence  it 
follows,  tlwt  its  elasticity  will  not  b^  lees  than  ^\k%  of 
the  elasticity  of  the  air,  and  therefore  not  more  thiin-^th 
of  counter  weight  will  be  expended  in  drawing  up  the 
steam  piston. 

But  all  this  is  on  the  supposition  that  there  is  an  un- 
bounded supply  of  steam  of  imdi^minished  elasticity.  This 
is  by  no  means  the  case.  Immediately  befoi«  opening 
the  steam  cock,  thesteam'was  issning  through  theaafe^ 
ty- valve  and  all  the  crevices  in  the  top  of  the  boiler, 
and  (in  good  engines)  was  about  ^r^th  stronger  or  more 
elastic  than  air.  This  had  been  gathering  dtoring  some- 
thing more  than  the  descent  of  the  piston,  viz.  in  ahoot 
three  seeonds.  The  piston  rises  to  the  top  in  about  tw« 
seconds ;  therefore  about  twice  and  a  half  as  much  steam 
as  fills  the  dome  of  the  boiler  is  now  shared  between  the 
boiler  and  cylinder.  The  dome  is  commonly  about  six 
times  more  capacious  than  the  cylinder.  If  therefore  no 
steam  is  condensed  in  the  cylinder,  the  density  of  the 
steam,  when  the  piston  bar  reached  the  top,  most  be  a- 
bout  44^hs  of  its  formerdensity,  and  etill  more  etastictlnui 
air.    But  as  mooh  ^aoi  is  eondensei  bj  the  cold  ry- 


Hnder,  its  elasticity  must  be  less  than  this.   We  canndt    Stean- 
tell  how  much  less,  both  because  we  do  not  know  how    £nginc. 
much  is  thus  condensed^  and  becaose  by  this  diminution         '     '-^ 
of  its  pressure  on  the  surface  of  the  boiling  water,  it  must 
be  more  copiously  produced  in  the  boiler;  but  an  atten- 
tive observation  of  the  engine  will  give  us  some  infor- 
mation.   The  moment  the  steam-cock  is  opened  we  have 
a  strong  puff  of  steam  through  the  snifting  valve.     At 
this  time,  therefore,  it  is  still  more  elastic  than  air  5  but 
after  this,  the  snifting  valve  remains  shot  during  the 
whole  rise  of  the  piston,  and  no  steam  any  'longer  ii^sues 
through  the  safety-valve  or  crevices ;  nay,  the  Whole 
dome  of  the  boiler  may  be  observed  to  sink.  ^f 

These  facts  give  abundant  proof  that  theelsn^icity  of  Th«  cImu- 
tbe  steam  during  the  ascent  of*  the  piston  is  greatly  di-  "^^  ^^^^ 
minisbed,  and  therefore  much  of  the  counter  weight  isJin^iM"" 
expended  in  dragging  up  the  steam  piston  in  opposition  atc«Dt  of 
to  the  nnbaUnced  part  of  the  atmospheric  pressure.  The  tke  piston 
motion  of  the  returning  stroke  is  therefore  so  mndi  de-  g*5*.^7  ^- 
ranged  by  this  foreign  and  inappreciated  circumstance,  ™""*"*"*  ~ 
that  it  would  have  been  quite  useless  to  enfftft/b  in  the 
intricate  exponential  investigation,  and  we  must  sit  down 
contented  with  a  less  perfect  adjustment  of  the  counter 
weight  and  weight  of  water.*— Any  person  who  attends 
to  the  motion  of  a  steam-engine  wilt  perceive  that  the 
descent  of  the  pump-rods  is  so  far  from  being  accelera- 
ted, that  it  is  nearly  uniform,  and  frequently  it  is  sensi- 
bly retarded  towards  the  end.     We  learn  by  the  way, 
that  it  is  of  the  utmost  importance  not  only  to  have  a 
quick  production  <^  steam,  but  also  a  very  cdptidous 
dome,  or  empty  space  above  the  water  in  the  boiler.   In 
engines  where  this  space  was  but  four  or  five  tiroes  tlie 
capacity  of  the  cylinder,  we  have  always  observed  a  very 
sensible  check  given  to  the  descent  of  the  pump-rode 
after  having  made  half  their  stroke.    This  obliges  us  to 
employ  a  greater  counter  weight,  which  diminishes  the 
column  of  water,  or  retards  the  working  stroke ;  it  also   - 
obliges  us  to  employ  a  stronger  steam,  at  tlie  risk  of 
bursting  the  boiler,  and  increases  the  expenee  of  fuel.  .,   ^ 

It  would  be  a  mo$t  desirable  thing  to  get  an  exact  How  to    - 
knowledge  of  the  elasticity  of  the  steam  in  the  cylinder ;  ^°ow  the 
and  this  is  by  no  means  difficult.     Take  a  long  g^a^  ^^■*^^^*' 
tube  exactly  calibered,  and  close  at  the  farther  end.  Put  jq  ^^  _. 
a  small  drop  of  some  coloured  fluid  into  it  so  as  to  stand  lindei. 
at  the  middle  nearly .-^Let  it  be  placed  in  a  long  box 
filled  with  water  to  keep  it  of  a  constant  temper^itnre. 
Let  the  open  end  communicate  with  the  cylinder,  with 
a  cock  between.    'The  moment  the  steam-cock  is  open^ 
ed,  open  the  cock  of  this  instrumeilt.     The  drop  will    < 
be  pushed  towards  the  close  end  of  tbl^'tube,  while  the 
steam  in  the  cylinder  is  more  elastic  thftuthe  air,  and  it  ^ 
will  %e  driiwn  the  other  way  while  it  is  less  elastic,  and,    . 
by  a  scale  properly  adapted  to  it,  the  ela^fticity  of  the  ^ 
steam  corresponding  to  evety  position  of  the  piston  may  ^ 
be  discovered.    The  same  things  may  be  done  more  ac- 
cointely  by  a  barometer  properly  constructed^  so  as  to    * 
pit  vent  the  oseillatians  of  the  mercury.  >  ^«    .. 

It  is  efoally -necessary  to  know  theatate  of  the  oyltn^^  Neceftiary 
^r  during  the  descent  ^  the  steam  piston^     We  have  *'"<»  ^ 
hitherto  supposed  P  to  be  the  hXk  pressure  of  the  atmo*  ^^^^  ^^ 
iphete  on  the'  area  of  the  piston,  supposing  the  vacnum  c winder 
below  it  to  be  complete.     But  the  inspection  of  Mr  during  the 
table  of  elasticity  shows  that  this  can  never  be  the  case,  descent  of 
because  the  cylinder  is  always  of  a  temperatnre  far  above  ^^  p»toa* 
ja^^    We  hn^  made  mnny  attempCs  to  ^discover  its  tem- 
perature.: 


S  T  E  A  M-E  N  G  I  N  E. 

im-    peritore.     AVe  btve  employed  a  tberntometcr  in  close     tions,  by  means  of  tlie  barometer,  must  Lave  givei 


.  contact  with  tbe  side  of  the  cjlinder,  which  soon  acquir- 
-'ed  ft  steady  teinpetalare  :  this  nas  never  less  than  14 J°. 
We  have  kept  a  thermometer  in  ihe  nater  ivhich  lies  on 
tbe  piston  :  this  never  sunk  below  135°-  It  is  probable 
that  the  cylinder  within  may  be  cooled  somewhat  lower ; 
but  for  ibis  opinion  vie  cannot  give  any  very  latisfuctory 
reason.  Suppose  it  cooled  down  to  no';  this  will  leave 
an  elasticity  which  would  support  three  inches  of 
«ury.  We  cannot  think,  therefore,  t 
prcssore  of  the  atmosphere  exceedii  that  of  27 
of  mercury,  which  is  about  13-^!  pounds  on  a  sqasre 
inch,  or  lOy  on  a  circular  inch.  And  this  in  the  value 
which  nc  should  employ  in  Ihe  equation  P=L-|-y,  This 
question  may  be  decided  in  the  same  way  as  the  other, 
by  a  Imronicter  connected  with  the  inside  of  tbe  cylinder. 
And  thus  we  shall  learn  the  stale  of  the  moving  forcrs 
in  every  moment  of  the  performsnce,  and  the  machine 
will  then  be  m  open  to  our  examination  as  any  ^uter  or 
horse  mill  i  and  till  this  be  done,  or  so^nethinff  equiva- 
lent, we  can  only  guess  at  wbit  the  machine  is  actual- 
ly performing,  and  we  cannnt  tell  in  what  particulars 
we  can  lend  it  a  helping  hand.  We  are  informed  that 
Meesm  Watt  and  Boulton  have  made  this  addition  to 
-some  of  their  engines ;  and  we  are  persuaded  that,  from 
the  information  which  they  have, derived  from  it,  they 
have  been  enabled  to  malie  tbe  curious  iroprovements 
from  which  they  have  acquired  so  much  reputation  and 


much  valuable 
hope  tha 
pulii: 


iformation  in   this  particular,  and  ne  1 
not  always  witbhold  ibem  from  tbe'' 


We  have  gone,  thus  far  in  the  exaniination,  in  ordrtTI 
seemingly  to  ascertain  tbe  motion  of  the   engine  wbrnn 
loaded  and  balanced  in  any  known  manntr,  and  in  of- 
der   to    discover  that  proportion    betireen    the   morinE^ 
power  and  tlie  load   which   will    produce    tbe   grealnt^ 
that  tbe  unbalanced     quantity  of  wmk.     The  result  bas  been    very  tinsaiii-ut 
factory,  becaasethecomputationoftb«  returning  sirokc'^' 
is  acknowledged  to  be  beyond  our  abilities.      Hut  ilbas'^ 
given  us  tbe  opportunity  of  directing  the  reader's  atttn-^ 
tian  to  the  leading  circnmstances  in  ihiH  inqniry.     By 
knowing  the  internal  state  of  the   cylinder  in  machinrt 
of  very  different  goodness,  we  learn  tbe  connection  be- 
tween tbe  state  of  tbe  steam  and  the  perfioraiaDce  of  the 
machine  }  and  it  is  very  possible  that  tbe  result  of  a  full 
eximinalion  may  be,  that  in  situations  where   fuel 
expensive,  it  mav  he  proper  to  employ  a  weak   sliim 
which  will  eipend  less  fuel,  although  leas  work  is  per- 
formed' by  it.  We  shall  see  this  conGi-med  in  the  clear* 
Cbt  manner  in  some  particular  emplojntenta  of  the  ne* 
eneines  invcirtcd  by  Watt  and  Boultan. 

In  tbe  mean  time,  we  see  that  the  equalion  which  m 
gave  from  the  celebrated  Ahb6  Bosaut,  is  in  every  re- 
spect crroneooB  even  for  the  purpose  whicti  be  bad  ii 
view.  We  also  see  that  the  equation  which  we  sobsti- 
tuted  in  its  place,  and  which  wis  intended  for  deteimi* 


There  it  a  circumstance  of  which  we  have  at  yet  ta-  ning  that  proportion  between  the  connter- weight 
""ken  no  notice,  viz.  the  quantity  of  cold  water  injected,  the  moving  force,  and  tbe  load  which  would  render  tbe 
Here  we  confess  ourselves  unable  to  give  any  precise  working  stroke  and  returning  stroke  of  cqnal  duration, 
inttructioni.  It  is  clear  at  first  sight  that  no  more  than  is  also  erroneous,  because  these  two  motions  arc  cxlrfme- 
Is  absolutely  necessary  should  be  injected.  It  must  ge-  ly  different  in  kind,  the  one  being  nearly  uniform,  and 
nerally  be  supplied  by  theengina,  and  tbitexpendt  part  the  other  nearly  noiforraly  accelerated.  This  being 
of  its  power.  An  excess  is  much  more  bartful  by  cool-  supposed  troe,  it  should  folio 
ing  the  cylinder  and  piston  too  much,  and  therefore 
wasting  steam  during  tbe  next  rise  of  the  piston.  But 
the  determination  of  the  proper  quantity  requires  a 
knowledge,  which  wc  have  not  yet  acquired,  of  the 
quantity  of  beat  contained  in  the  steam  in  a  latent 
form.  At  much  water  must  be  injected  as  will  absorb 
all  tbit  without  rising  near  to  the  bailing  temperature. 
But  it  is  of  much  more  importance  to  know  how  far 
we  may  cool  the  cylinder  with  advantage ;  that  is, 
when  will  the  loss  of  steam,  during  the  next  rise  of  the 
puton,  compensate  for  tbe  diminution  of  its  elasticity 


true,  it  should  follow  that  the  counter-weiglit 
tboold  be  reduced  to  one-half;  and  we  have  found  tbit 
to  be  very  nearly  true  in  tome  good  engines  whicb  we 
have  examined. 

We  shall  add  but  one  obtervalion  more  on  this  bead,  j. 
The  practical  engineers  have  almost  made  it  a  maxiiB,gK 
that  the  two  motions  are  of  equal  duration.  But  tbeik* 
only  reason  which  we  have  heard  for  tbe  maxim,  is,'" 
that  it  is  awkward  to  sec  an  engine  go  otberwise.  But|f 
we  doubt  exceedingly  the  truth  of  ifaiii  maxim  ;  and,^ 
without  being  able  to  give  any  accurate  detenninalion, 
we  think  that  the  engine   will   do'  mora    work  if  tbe 


during  ita  present  descent  F  Our  table  of  elatticitiea     working  stroke  be  made  slower  than  the  returning  strckr. 


,  that  by  cooling  the  cylindei 
still  leave  an  etaiticity  equal  to  one-tenth  of  the  whale 
poiHr  of  tbe  engine  j  if  we  cool  it  only  to  140,  we 
leave  an  elasticity  of  one-fihh  )  if  we  cool  it  to  a  blood- 
heat,  we  leave  an  elatticity  of  one-twentieth.  It  it  ex- 
tremely difficult  to  cbooce  among  these  varietiet.  Ex- 
perience, however,  informs  us,  that  tbe  best  enginei  arc 
those  which  use  the  smallest  quantities  of  injection  wa- 
We  know  an  exceedingly  good   eogii 


Suppose  the  engine  so  constructed  tbat  they 
in  equal  times ;  an  additim  to  the  counter- weight  wiH 
aocelerate  the  returning  stroke  and  retard  tbe  working 
stroke.  But  as  the  counter- weight  is  but  small  in  pn; 
portion  to  tbe  unbalanced  portion  of  tbe  atmosphrric 
pressure,  whicb  is  tbe  moving  force  of  the  machine,  it 
is  evident  tbat  this  addition  to  tbe  counter- weight  niii''t 
bear  a  much  greater  proportion  to  the  counter- weight 
than  it  does  to  the  moving  force,  and  niu^t  tlierrfore  ae- 


cylinder  of  30  inches  and  a  six  feet  stroke,  whicb  works  celente  the  returning  stroke  much  more  than  it  reisids 

with  somtlbing  less  than  one-fifth  of  a  cubic  fool  of  wa-  the  wra-king  stroke,  and  the  time  of  both  strokes  taken 

ter  at  each  injection  ;  and  we  imagine  that  the  qnanti-  together  must  be  diminished  by  this   addition  and  lb* 

ty  should  be  nearly  in  the  proportion  of  the  capacity  of  performance  of  tbe  machine  improved  ;  and  iiirs  niati 

the  cylinder.     Dcsaguliers  observed,  that  a  very  good  be  tbe  cose  as  long  at  the  machine  is  not  extravagantly 

en^ne,  with  a  cylinder  of  31  iiwbes,  worked  with  300  loaded.     The  best  machine  which  we  have   sern,  in  iv- 

inchet  of  water  at  each  injection,  which  does  not  much  tpect  of  performance,  raiset  a  column   of  water  whoM 

succeed  one-tixth  of  a  cubic  foot.     Mr  Watt's  observa*  w.«^ht  it  very  nearly  two-thirds  of  the  pressnre  of  ibe 
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atmospliere  on  tBe  piston,  making  1 1  strokes  of  six  feet 
each  per  minute,  and  the  urorking  stroke  was  almost 
twice  as  slow  as  the  other.  This  engine  bad  worked 
pomps  of  12  inches,  which  were  changed  for  pnmps  of 
14  inches,  all  other  things  remaining  the  same.  In  its 
former  stute  it  made  from  12  and  a  half  to  13  and  a 
half  strokes  per  minute,  the  working  stroke  being  con- 
siderably slower  than  the  returning  stroke.  The  load 
was  increased,  by  the  change  of  the  pumps,  neariy  in 
the  proportion  of  three  to  four.  This  had  retarded  the 
working  stroke  ;  bat  the  performance  was  evidently  in- 
creased in  the  proportion  of  3X13  to  4 X  i if  or  of  39 
to  44*  About  300  pounds  were  added  to  the  counter- 
weight, which  increased  the  nomber  of  strokes  to  more . 
than  1 2  per  minute.  No  sensible  change  could  be  ob- 
aenred  in  the  time  of  the  working  stroke.  The  per- 
formance was  therefore  increased  in  the  proportion  of 
39  to  48.  ^e  have  therefore  no  hesitation  in  saying, 
Uiat  the  seemly  equality  of  the  two  strokes  is  a  sacrifice 
to  fancy.  The  engineer  who  observes  the  working 
stroke  to  be  slow,  fears  that  his  engine  may  be  thought 
feeble  and  unequal  to  its  work  ;  a  similar  notion  has 
long  misled  him  in  the  constiuction  of  water-mills, 
especially  of  overshot  mills  ;  and  even  now  he  ts  sub- 
mitting with  hesitation  and  fear  to  the  daily  correction 
•f  experience. 

It  is  needless  to  engage  more  deeply  in  scientific  cal- 
culations in  a  subject  where  so  many  of  the  data  are  to 
very  imperfectly  understood. 

We  venture  to  recommend  as  a  maxim  of  constrnc- 
tion  (supposing  always  a  large  boiler  and  plentiful  sop- 
ply  of  pore  steam  unmixed  with  air),  that  the  load  of 
vrork  be  not  less  than  10  pounds  for  every  square  inch 
of  the  piston,  and  the  coonter-weight  so  proportioned 
that  the  time  of  the  retnrning  stroke  may  not  exceed 
two-thirds  of  tbat  of  the  working  stroke.  A  serious 
objection  may  be  made  to  this  maxtoi,  and  it  deserves 
mature  considecattoo.  Such  a  load  requiiies  the  utmost 
care  of  the  machine,  that  no  admission  be  given  to  the. 
common  airj  and  it  precludes  the  poosihAlity  of  its 
working,  in  case  t^  growth  of  water,  or  deepening  the 
pit,  should  make  a  greater  load  absolutely  necessary. 
These  eonaiderations  must  he  left  to  the  prudence  of 
tbe  engineer.  The  maxtm  now  recomnended  relates 
only  to  the  best  actual  performance  of  the  engines 

Before  qaitting  this  machine,  it  will  not  be  amiss  lo 
inve  some  ea^  rales,  sanctioned  by  successful  practice, 
for  computing  its  performance.  These  will  enable  any 
arcist,  who  can  go  tbrongh  simple  calcolatioos,  to  suit 
tha  size  of  his  engine  ia  the  iuk  which  it  is  to  per- 
iorm. 

The  circomaUnee  on  whicb  the  whole  compntatioQ 
must  be  fbnnded  is  the  quantity  of  water  which- must 
be  drawn  in  a  ammta,  and  the  depth  of  the  mine }  and 
tbe  porfermaace  which  may  be  expected  from  a  good 
«Bgfine  IB  at  least  1 2  strokes  p«r  minote  of  six  feet 
«ach,  walking  agaiaat  a  cdomn  «f  water  whose  weight 
m  equal  to  half  of  the  atmospheric  preasorr  an  the 
atean-piston,  er  rather  to  7.64  pounds  oa  «very  square 
inch  of  ita  swrfisoe. 

It  is  «oiit  conwoient  to  estiaiala  the  qoaatity  of  wa- 
ter in  cubic  leelf  or  its  weight  m  ponndc,  foaoUecting 
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that  a  cubic  foot  of  water  weighs  62^  pounds.     The    Bteam- 
depth  of  tbe  pit  is  usually  reckoned  in  fathoms  of  six    JCagiae. 
feet,  and  the  diameter  of  the  cylinder   and  pump  is  ^"^ 
usually  reckoned  in  inches. 

Let  Q  be  the  qnantity  of  water  to  be  drawn  per 
minute  in  cubical  feet,  and  J"  the  depth  of  the  mine  in 
fathoms ;  let  c  be  the  diameter  of  the  cylinder,  ami  p 
that  of  the  pump  ;  and  let  us  suppose  the  arms  of  the 
beam  to  be  of  equal  length. 

xst.  To  find  the  diameter  of  the  pomp,  the  area  of 

the  piston  in  square  feet  is  p*  X  ■  .     The  length 

144 

of  the  column  drawn  in  one  minute  is  12  times  6  or  72 

72x0.7854 


0^^ 


feet,  and  therefore  its  solid  coAents  laja^X 


44 


cubical  feet,  orp^X  0-3927  cubical  feet.     This  most  be 

Q 

equal  to  Q ;  therefore  jf  must  be or  nearly  Q 

^  0.3027  ^^ 

X  2J-.     Hence  this  practical  rule  :  Multiply, the  cubic 

feet  of  water  which  most  be  drawn  in  a  minute  by  2t, 

and  extract  the  square  root  of  the  product :  this  will  be 

the  diameter  of  the  pump  in  inches. 

Thus  suppose  that  58  cubic  feet  must  be  drawn 
every  minote ;  58  multiplied  by  2^  gives  145,  of  which 
the  square  root  is  12,  which  is  the  required  diameter 
of  the  pump. 

2.  To  find  the  proper  diam«*ter  of  tbe  cylinder. 

The  piston  is  to  be  loaded  with  7.64  ponnds  on  every 
square  iaoh.  This  is  equivalent  to  six  pounds  on  a  cir- 
cular inch  very  nearly.  Tbe  weight  of  a  cylinder  of 
water  an  inch  in  diameter  and  a  fiithom  in  height  is 
2-Tx  pounds,  or  nearly  two  pounds.  Hence  it  followa 
that  6  c*  must  be  made  eqoal  to  2/f^f  and  that  c*  is 

2  fp*  f^ 

equal  to     '       ,  or  to  '^-^. 
63 

Hence  the  folbwing  rule :  Multiply  the  square  of 
the  diameter  of  the  punvp  piston  ^fouod  as  above)  by 
the  fathoms  of  lift,  and  divide  the  product  by  3 )  the 
square  root  of  the  quotient  is  the  diameter  af  the  cylia- 
der. 

Suppose  the  pit  to  which  tbe  foregoing  pump  is  to 


be  applied  is  34  fathoms  deep^  than  — ^  gives 

X  ij^y  of  which  the  sqaare  root  is  34  inches  very  near- 

This  engine,  constructed  with  care,  will  certainly  do 
the  work. 

Whatever  is  the  load  of  vxiter  pro|MMe<l  for  the  en- 
gine, let  10  be  tbe  pounds  on  every  circoUr  inch  of  the 

steam  piston,  and  make  c'r^x  —  »*ndthe  square  loot 

Hi 

wiH  be  the  diameter  of  the  steam  piston  in  inches. 

To  free  the  practical  engineer  as  much  as  possible 
from  all  trouble  of  calculation,  we  subjoin  the  follow- 
ing Yablm  ojtht  pimen»Hm9  tmd  Power  of  the  Sttom 
En^ine^  drawn  up  by  Mr  Beighton  in  17179  and  fully 
varified  by  practice  since  that  time.  The  measuie  is 
in  English  ale  felons  of  a8a  cubic  inches. 
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The  firtt  pirt  of  the  table  giv«i  the  size  of  the  pump 
■uited  to  the  growth  of  nkter.  The  wcond  girea  the 
(ize  of  the  cylinder  auiteil  to  the  load  of  water.  If  the 
depth  11  greater  than  any  in  ihis  table,  take  its  fourth 
part,  and  double  the  diameter  of  the  cylinder.  Thus  if 
150  hogsheads  are  to  be  drawn  in  an  hoar  from  the 
depth  ot  100  fathoms,  the  last  column  of  part  fint  give* 
for  1 4940  a  pump  of  seven  inche*  bore.  In  a  tine  with 
this,  under  the  depth  of  50  yards,  nhich  is  one-fourth  of 
100  fathoms,  we  Rnd  3oi,  the  double  of  which  is  41 
inches  for  (he  diameter  of  the  cylinder. 

It  is  almost  impossible  to  give  ageneralrule  for  strokes 
of  different  lengths,  &c.  but  any  one  who  professes  the 
ability  to  erect  an  engine,  should  sunly  know  as  moch 
arithmetic  ai  will  accommodate  the  rule  now  given  to 
»nyleogth  of  stroke. 

We  venture  to  say,  that  no  ordinal^  engineer  can 
tell  i  priori  the  number  per  minute  which  an  engine 
will  give.  We  took  11  strokes  of  six  feet  each  for  a 
standard,  which  a  careful  engineer  may  eaaily  accom- 
plish, and  which  an  employer  baa  a  right  to  expect,  the 
engine  being  loaded  with  water  to  half  the  pressure  of 
the  atmosphere:  if  the  load  be  less,  there  is  some  fault— 
an  improper  counter  weight,  or  too  little  boiler,  or 
le»ki,  &c.  &c. 

Such  is  the  sta'te  in  which  Newcoraen's  steam-rngine 
intinued  in  use  for  60  years,  neglected  by  the  phi- 
)kod  of        toBopher,   although    it   is  the  most  curious  object  nhicli 
MBtartiag  homaD  ingenuity  has  yet   offered  to  bin  contemplation, 
2^^'  and   abandoned  to   the   eff'orts  of  the  unlettered  artist. 
tJMi  into  »  Itstuehas  been  entirely  confined  to  the  raiHing  of  water, 
•ontlnaed    MrKeancFitf^rald  indeed  polilishedin  thePhilosophi- 
■••■J"?       cal  Transactions  a  method  of  convertingits  reciprocating 
motioB  into  a  continued  rotatory  motion    by   employing 
the  great  beam  to  work  a  crank  or  a  train  of  wheel-work. 
As  the  real  action  of  the  machine  is  confined  to  its  work- 
ing stroke,  to  RcoompliHh  this,  it  became  necessary  to 
connect   with    the  crank  or  wheeled  work  a  very  large 
_and  heavy  Sy,  which  should  accumulate  in    itself  the 
whole  pressureof  the  macbineduringit*  time  of  action, 
ftad  theiefbrfr  continiie  in  motioDi  and   urge  forward 


Mrritage-. 


the  working  machinery,  while  the  •leana-cngine  «■ 
going  through  its  inactive  returning  stroke.  I'his  will 
be  the  case,  provided  that  the  resistance  exerted  by  tk 
working  machine  during  the  whole  period  of  tbe  work- 
ing and  returning  stieke  of  the  steani- engine,  togethn 
with  the  friction  of  both,  does  not  exceed  the  whols 
pressure  exerted  by  the  steam-engine  during  its  walk- 
ing stroke  ;  and  provided  that  the  momcnlum  of  tb 
fly,  arising  from  its  great  weight  and  velocity,  be  Toy 
great,  so  that  the  resistance  of  the  work,  during  one  n- 
tuming  stroke  of  the  steam-engine  do  not  mmke  any  my 
sensible  diminution  of  the  velocity  of  tbe  fly.  This  ■ 
evidently  passible  and  eafy.  The  fly  mny  be  niadeaf 
any  magnitude;  and  being  exactly  balanced  roand  in 
axis,  it  will  soon  acquire  any  velocity  consistrnt  with  thi 
motion  of  the  steam-engine.  During  the  working  stiefes 
of  the  engine  it  is  uniformly  accelerated,  and  by  its  s^ 
quired  momentum  it  produces  in  the  beam  tbe  naovemeBl 
of  tbe  returning  stroke  ;  bnt  in  doinv  this,  its  momea. 
turn  is  shared  with  the  inert  matter  of  the  ■teMn-engins, 
and  consequently  its  velocity  diminished,  bat  not  entin- 
ly  taken  away.  The  next  working  stroke,  tberefwv, 
by  pressing  on  it  afresh,  increases  its  remaining  vcl» 
city  by  a  quantity  nearly  equal  to  the  whole  that  it 
acquired  during  the  first  stroke.  We  saj  ntarig,  bat 
not  quite  equal,  because  the  time  of  tbe  second  working 
straka  must  be  vhorter  than  that  of  the  first,  on  accomt 
of  the  velocity  already  in  the  machine.  In  this  manner 
the  fly  will  be  more  and  more  accelerated  erery  aoeceed- 
ing  stroke,  because  ihe  pressure  of  the  engine  doriig 
the  working  stroke  does  more  than  restore  to  the  ^ 
the  momentum  which  it  lost  in  producing  the  rctomiig 
movement  of  the  steam-engine.  Now  suppose  tla 
working  part  of  the  machine  to  be  added.  The  mcc» 
leratioo  of  the  fly  during  each  working  stroke  of  tkc 
steam-engine  will  be  less  than  it  was  before,  becaoM  th 
impelling  pressure  is  now  partly  employed  in  driving  tl» 
working  machine,  and  because  the  fly  vrill  loae  moreef 
its  momentum  during  the  returning  stroke  of  tbe  steaa- 
engine,  part  of  it  being  expended  In  diiving  the  worit- 
ing  raacluDe.     It  ia  evident,  therefore,  that  a  time  wiH 
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come  when  the  succesBive  augmentation  of  the  flj's  yelo- 
city  will  cease ;  for,  on  the  one  hand,  the  continual  acce- 
leration diminishes  the  time  of  the  next  working  stroke, 
and  therefore  the  time  of  action  of  theaccelerating  power. 
The  acceleration  most  diminish  in  the  same  proportion  ; 
and  on  the  other  hand,  the  resistance  of  the  working  ma- 
chine generally,  though  not  always,  increases  with  its 
velocity.  The  acceleration  ceases  whenever  the  addi- 
tion made  to  the  momentum  of  the  fly,  during  a  work- 
ing stroke  of  the  steam-engine,  is  just  equal  to  what  it 
loses  by  driving  the  machine,  and  by  producing  the  re- 
turning movement  of  the  steam-engine. 

This  must  be  acknowledged  to  be  a  very  important 
addition  to  the  engine,  and  though  sufficiently  obvious, 
it  is  ingenious,  and  requires  considerable  skUl  and  ad- 
dress to  make  it  effective  (b). 

The  movement  of  the  working  machine  or  mill,  of 
whatever  kind,  must  be  in  some  degree  hobbling  or  un- 
equal. But  this  may  be  made  quite  insensible,  by  ma- 
king the  fly  exceedingly  large,  and  disposing  the  great- 
est part  of  its  weight  in  the  rim.  By  these  means  its 
momentum  may  be  made  so  great,  that  the  whole  force 
required  for  driving  the  mill  and  producing  the  return- 
ing movement  of  the  engine  may  bear  a  very  small  pro- 
portion to  it.  The  diminution  of  its  velocity  will  then  be 
very  trifling. 

No  counter  weight  is  necessary  here,  because  the 
returning  movement  is  produced  by  the  inertia  of  the 
fly.  A  counter  weight,  may,  however,  be  employed,  and 
should  be  employed,  viz.  as  much  as  will  produce  the 
returning  movement  of  the  steam-engine.  It  will  do 
this  better  than  the  same  force  accumulated  in  the  fly  ; 
for  this  force  must  be  accumulated  in  the  fly  by  the  in- 
tervention of  rubbing  parts,  by  which  some  of  it  is  lost; 
and  it  must  be  afterwards  returned  to  the  engine  with  a 
similar  loss.  But,  for  the  same  reason,  it  would  be  im- 
proper to  make  the  counter  weight  also  able  to  drive  the 
mill  during  the  returning  stroke. 

By  this  contrivance  Mr  Fitzgerald  hoped  to  render 
the  steam-engine  of  most  extensive  nse  y  and  be,  or  others 
associated  with  him,  obtained  a  patent  excluding  all 
others  from  employing  the  steam-engine  for  turning  a 
crank.  They  also  published  proposals  for  erecting  mills 
of  all  kinds  driven  by  steam  engines,  and  stated  very 
fairly  their  powers  and  their  advantages.  But  their  pro- 
posals do  not  seem  to  have  acquired  the  confidence  of 
the  public }  fur  we  do  not  know  of  any  mill  ever  having 
been  erected  under  this  patent. 

The  great  obstacle  to  this  extensive  use  of  the  steam- 
engine  is  the  prodigious  expence  of  fuel.  An  engine 
having  a  cylinder  of  four  feet  diameter,  working  night 
and  day,  consumes  about  3400  chaldron  (London)  of 
good  coals  in  a  year. 


This  circnmstance  limits  the  use  of  steam-engines  ex-    Steam- 
ceedingly.     To  draw  water  from  coal-pits,  where  they  ^  Engiae.  ^ 
can  be  stocked  with  unsaleable  small  coal,  they  are  of        ' 
universal   employment :    also  for  valuable   mines,  for]|g^^2^^ 
supplying  a  great  and  wealthy  city  with  water,  and  aase  of 
few  other  purposes  where  a  great  expence  can  be  borne,  tteam-ea- 
they  are  very  proper  engines;  but  in  a  thousand  cases 8"^**- 
where  their  unlimited  powers  might  be  vastly  service- 
able, the  enormous  expence  of  fuel  completely  excludes 
them.     We  cannot  doubt  but  that  the  attention  of  engi- 
neers was  much  directed  to  every  thing  that  could  pro- 
mise a  diminution  of  this  expence.     Every  one  had  his 
particular  nostrum  for  the  construction  of  his  furnace, 
and  some  were  undoubtedly  more  successful  than  others. 
But  science  was  not  sufficiently  advanced :    It  was 
not  till  Dr  Black  had  made  his  beautiful  discovery  of 
latent  heat,  that  we  could  know  the  intimate  relation 
between  the  heat  expended  in  boiling  off  a  quantity  of 
water  and  the  quantity  of  steam  that  is  produced. 

Much  about  the  time  of  this  discovery,  viz.  1763, 
Mr  James  Watt,  established  in  Glasgow  in  the  com- 
mercial line,  was    amusing  himself  with  repairing  a 
working  model  of  the  steam-engine  which  belonged  to 
the  philosophical  apparatus  of  the  university.  Mr  Watt 
was  a  person  of  a  truly  philosophical  mind,  eminently 
conversant  in  all  branches  of  natural  knowledge,  and 
the  pupil  and  intimate  friend  of  Dr  Black.    In  the 
course  of  the  above-mentioned  amusement  many  curious  jyr,  ^^^^ 
facts  in  the  production  and  condensation  of  steam  oc-dliceven 
curred  to  him  5  and  among  others,  that  remarkable  fact^t  ■fcsi 
which  is  always  appealed  to  by  Dr  Black  as  the  proof ?^]J|*^  ■■ 
of  the  immense  quantity  of  heat  which  is  contained  in  quutitv  «€ 
a  very  minute  quantity  of  water  in  the  form  of  elastic  heat, 
steam.  When  a  quantity  of  water  is  heated  several  de- 
grees above  the  boiling  point  in  a  close  digester,  if  a 
hole  be  opened,  the  steam  rushes  out  with  prodigious 
violence,  and  the  heat  of  the  remaining  water  is  redu- 
ced, in  the  course  of  three  or  four  seconds,  to  the  boil- 
ing temperature.     The  water  of  the  steam  which  hat 
issued  amounts  only  to  a  very  few  drops  j  and  yet  these     * 
have  carried  off  with  them  the  whole  excess  of  heat 
from  the  water  in  the  digester.  ^ 

Since  then  a  certain  quantity  of  steam  contains  80{n^§nk- 
great  a  quantity  of  heat,  it  must  expend  a  great  quan- tempts  to 
tity  of  fuel  \  and  no  construction  of  furnace  can  pre.  find  out  a 
vent  this.    Mr  Watt  therefore  set  his  invention  to  work  J^^?^ 
to  discover  methods  of  husbanding  this  heat.     The  cy-  tku  h^rt. 
linder  of  his  little  model  was  heated  almost  in  an  instant, 
so  that  it  could  not  be  touched  by  the  hand.     It  could 
not  be  otherwise,  because  it  condensed  the  vapour  by 
abstracting  its  heat.     But  all  the  heat  thus  communica- 
ted to  the  cylinder,  and  wasted  by  it  on  surrounding 
bodies,  contributed  nothing  to  the  performance  of  the 
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(b)  We  do  not  recollect  at  present  the  date  of  this  proposal  of  Mr  Fitzgerald  j  but  in  1781  the  Abb^  Arnal, 
canon  of  Alais  in  Languedoc,  entertained  a  thought  of  the  same  kind,  and  proposed  it  for  working  lighters  in 
the  inland  navigations  y  a  scheme  which  has  been  successfully  practised  (we  are  told)  in  America.  His  brother, 
a  major  of  engineers  in  the  Austrian  service,  has  carried  the  thing  much  farther,  and  applied  it  to  manufactures  \ 
and  the  Aulic  Chamber  of  Mines  at  Vienna  has  patronized  the  project:  (See  Journal  Encychpedique^  i?^')- 
But  these  schemes  are  long  posterior  to  Mr  Fitzgerald^s  patent,  and  are  even  later  than  the  erection  of  several 
machines  driven  by  steam-engines  which  have  been  erected  by  Messrs  Watt  and  Boulton.  We  think  it  our  duty 
to  state  these  particulars,  because  it  is  very  usual  for  our  neighbours  on  the  continent  to  assume  the  credit  of  Bri- 
tish inventions. 
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cnjjine,  and  munt  be  taLen  avvf  at  evrry  injection,  and 
ngain  commtinicateit  and  wasted.  Mr  Watt  quickly 
undeTstood  the  vrhote  proceM  wbicb  was  going  on  with- 
in tbe  cylinder,  and  wliich  we  have  considered  «□  mi- 
nutely, and  saw  that  a  very  contideralile  portion  of  the 
■team  muat  be  wasted  in  warming  the  cylirfdet.  Hi* 
lirat  attempts  were  made  to  ascrrlain  bow  much  was 
thus  wasted,  and  he  found  that  it  was  not  lew  than 
three  or  four  times  as  much  as  would  fill  the  cylinder 
and  work  tlie  engine.  He  attempted  to  diminiiib  this 
waste  by  using  wooden  cylinders.  But  though  this 
produced  a  sensible  diminution  of  the  waste,  atber  rea- 
sons Torced  him  to  give  them  up.  He  then  cased  bis 
metal  cylinders  in  a  wooden  case  with  light  wood  ashes 
between.  By  this,  and  using  no  more  iajection  than 
was  al)solutely  necessary  for  ihe  condei>sation,  he  redu- 
ced the  wasLti  almost  one  half.  But  by  using  so  small  a 
quantity  of  cold  water,  the  inside  of  the  cylinder  was 
bardly  brought  below  the  boiling  temperature }  and 
there  consequently  remained  in  it  a  steam  of  very  con- 
siderable elaoticity,  which  robbed  the  engine  of  a  pro- 
portional part  of  the  atmospherical  pressure.  He  saw 
that  this  was  unavoidable  as  long  as  the  condensation 
was  performed  in  the  cylinder.  The  thought  struck 
him  to  attempt  tbe  condensation  at  another  place.  Hi* 
first  experiment  was  made  in  the  simplest  manner.  A 
globular  vessel  communicated  by  means  of  a  long  pipe 
of  one  inch  diameter  with  tbe  bottom  of  his  little  cy- 
linder of  four  inches  diameter  and  30  inches  long. 
This  pipe  had  a  stop-cock,  and  the  globe  was  immersed 
in  a  vessel  of  cald  natsr.  When  ibe  piston  was  at  tbe  top, 
and  (be  cylinder  filled  with  strong  steam,  he  turned  the 
cock.  It  was  scarcely  turned,  nay  he  did  not  think 
it  completely  turned,  when  the  sides  of  bis  cylinder 
(only  strong  tin-plate)  wei<e  crushed  together  like  an 
empty  bladder.  This  surprised  and  delighted  him.  A 
new  cylinder  was  immediately  made  of  brass  sufficiently 
thick,  and  nicely  borsd.  When  the  experiment  was 
repeated  with  this  cylinder,  the  condensation  was  so  ra- 
pid, that  he  could  not  say  that  any  time  Wat  expended  in 
it.  But  the  most  valuable  discovery  was,  that  the  va- 
cuum in  the  cylinder  was,  as  he  hopad,  almost  perfect. 
Mr  Wall  found,  that  when  he  used  water  in  the  boiler 
purged  of  air  by  long  boiling,  nothing  that  was  very 
•ensibly  inferior  to  the  pressure  of  the  atmosphere  on  the 
piston  cnuld  hinder  it  from  coming  quite  down  to  the 
bottom  of  the  cylinder.  This  alone  was  gaining  a  great 
deal,  for  in  most  eagincs.  tbe  remaining  elasticity  of  the 
steam  was  not  less  than  one-eighth  of  the  atmosphertcal 
pressure,  and  therafare  took  away  one-eighth  of  th« 
powrr  of  tbe  engine. 

Having  gaiiwd  this  capital  point,  Mr  Wittt  found 
many  difficulties  to  struggle  with  before  be  could  get 
the  machine  to.  continue  its  motion.  The  water  pro- 
duced from  the  coodensed  steam,  and  the  air  which  was 
extricated  from  it,  or  which  penetrated  through  un- 
avoidable leaks,  behoved  to  accumulate  in  tbe  con- 
densing vessel,  and  could  not  be  avoided  in  any  way  si- 
milar to  that  adopted  in  Newcomen's  engine.  He  took 
another  method  :  He  applied  pumps  to  extract  both, 
which  were  worked  by  the  great  beam.  The  contri- 
vance is  easy  to  any  good  mechanic ;  only  we  must  ob- 
serve, that  the  piston  of  the  waler.pump  must  he  under 
tbe  sarface  of  the  water  in  tbe  condenser,  that  the  water 
may  enter  the  pump  by  its  own  weight,  became  there  b 
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no  atnunplierical  pressure  there  to  Fort 
must  also  observe,  that  a  considerable  force  is  necessa- 
rily expended  here,  because,  aa  there  ia  but  one  stroke 
for  rarefying  the  air,  and  this  rarefaction  must  be  near- 
ly complete,  tbe  air-pump  must  be  of  large  dimeneioo^ 
and  its  piston  must  act  against  the  whole  pressure  1^ 
the  atmotplicre.  Mr  Watt,  however,  found  that  thi) 
force  could  be  easily  spared  fiom  bis  machine,  already 
so  much  improved  in  respect  of  power. 

Thus  has  the  aleam-engine  received  a  very  cansidfr-l 
able  improvement.  The  cylinder  may  be  allowed  lo' 
remain  very  hot;  nay,  boiling  hot,  and  yet  the  cm-' 
dentation  be  completely  performed.  The  only  elastic' 
mains  is  the  small  quaniity  in  the  pipe 
1  Even  this  small  quantity  Mr  Watt 
at  last  got  rid  of,  by  admitting  a  small  jet  of  cold  water 
up  this  pipe  to  meet  tbe  steam  in  its  paasage  to  the  con- 
denser. This  both  cooled  this  part  of  the  apparatua 
in  a  situation  where  it  was  not  necessary  to  warm  it 
again,  and  it  quickened  the  condensation.  He  fonnd 
at  last  that  the  small  pipe  of  communication  was  of  i^ 
self  sufficiently  large  for  the  condensation,  and  that  do 
separate  vessel,  under  the  name  of  condenser,  was  neces- 
sary. Thia  circumstance  shows  tbe  prodigious  rapidity 
of  the  condenSBjion.  We  may  add,  that  unless  tliit 
hsd  been  the  case,  his  improvement  would  have  beta 
vastly  diminished  ;  for  a  large  condenser  would  ban 
required  a  much  larger  air-pump,  which  would  hats 
expended  much  of  tbe  power  of  the  engine.  By  thne 
means  the  vacuum  below  Ibe  piston  is  greatly  improved: 
for  it  will  appear  clear  to  any  person  who  undentand* 
tbe  subject,  that  as  long  as  any  part  of  the  condenser  is 
kept  of  a  low  temperalurc,  it  will  abstract  and  co»- 
danae  tbe  vapour  from  the  warmer  parU,  till  the  whole 
acquires  the  elasticity  corresponding  to  the  coldest  part. 
By  the  same  means  much  of  the  waste  is  prevented,  be- 
cause the  cylinder  is  never  cooled  much  below  tlie  boil- 
ing temperature.  Many  engines  have  been  erected  itj 
Mr  Walt  in  this  form,  and  their  performance  gave  oni- 
versnl  satisfaction. 

We  have  contented  ourselves  with  giving  a  wry 
slight  descrijttioo  without  a  figure  of  thia  improved  en- 
gine, beraute  we  imagine  it  to  bfc  of  very  easy  compre- 
hension, and  because  it  i*  only  a  preparation  for  sidl 
greater  improvemenU,  which,  when  understood,  will 
at  the  same  time  leave  no  part  of  this  more  simple  form 

During  Ihe  progress  of  these  improvementa  Mr  Wattl 
made  many  experiments  on  the  quantity  and  density  ofs 
the  steam  of  boiling  water.  These  folly  convinced  hi^^'' 
that  although  he  bad  greatly  diminished  the  waste  of!! 
steam,  a  great  deal  yet  remained,  and  that  the  ateama 
expended  duiing  the  rise  of  the  piston  was  at  least  thrca 
times  more  than  what  would  Ell  the  cylinder-  Tbe 
cause  of  this  was  very  apparent.  In  the  snbseqaent 
descent  of  tbe  piston,  covered  with  water  much  below 
the  boiling  temperature,  the  whole  cylinder  was  oecca- 
sarily  cooled  and  exposed  to  the  air.  MrWatt'a  fertile 
genius  immediately  suggested  to  him  the  expedient  of 
employing  the  elasticity  of  the  sleam  from  the  boiler 
to  impel  the  piston  down  the  cylinder,  Jn  place  of  Ibe 
pressure  of  the  atroosphtre  >  and  thus  |,e  restored  tbe 
engme  to  its  first  principles,  making  it  an  engine  rraOf 
tnovtd  by  steam.  As  this  is  a  new  epoch  !n  iu  history, 
we  shall  be  mare  particular  in  tbe  deacriptioa  j  at  th* 
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same  time  still  rettricttiur  ourseWes  to  tlw  esaeatial  cir- 
M^io^  comstances,  and  avoUUng  every  peculiarity  which    is 

*  '  U  be  found  in  the  prodigious  varieties  which  Mr  Walt 

has  introduced  into  the  machines  which  he  has  erected, 
every  individual  of  which  has  been  adapted  to  local  cir- 
comstancesy  or  diversified  by  the  progress  of  Mr  Watt's 

^i        improvements.  * 

sription     Let  A  (fig.  9.)  represent  the  boiler.     This  has  re- 

*  ,[ft^r  ceivcd  great  improvements  from  his  complete  acquain- 
B  jm.  tance  with  the  procedure  of  nature  in  the  production  of 
emenu  steam.  In  some  of  his  engin.es  the  fuel  has  been  placed 
)  add-  in  t|,e  midst  of  the  water,  surrounded  by  an  iron  or 

copper  vessel,  while  the  exterior  boiler  was  made  of 
^  wood,  which  transmits,  and  therefore  wastes  the  heat 
very  slowly.  In  others,  the  flame  not  only  plays  round 
the  whole  outside,  as  in  common  boilers,  but  also  runs 
along  several  flues  which  are  conducted  through  the 
midst  of  the  water.  By  such  contrivances  the  fire  is 
ayiplied  to  the  water  in  a  most  extensive  surface,  and  for 
a  long  time  so  as  to  impart  to  it  the  greatest  part  of 
its  heat.  So  skilfully  was  it  applied  in  the  Albion  mills, 
that  although  it  was  perhaps  the  largest  engine  in  the 
kingdom,  its  onconsumed  smoke  was  inferior  to  that  of 
a  very  small  brew*>honse.  In  this  second  engine  of  Mr 
Watt,  the  top  of  the  cylinder  is  shot  up  by  a  strong 
metal  plate  g  A,  in  the  middle  of  which  is  a  collar  or  box 
of  leathers  k  /,  formed  in  the  usual  manner  of  a  jack- 
head  pump,  through  which  the  piston  rod  PD,  nicely 
turned  and  polished,  can  move  up  and  down,  without 
allowing  any  air  to  pass  by  its  sides.  From  the  dome 
of  the  boiler  proceeds  a  large  pipe  BCIOQ,  which, 
after  reaching  the  cylinder  with  its  horizontal  part  EC, 
descends  parallel  to  its  side,  sending  oflF  two  branches, 
VIZ.  IM  to  the  top  of  the  cylinder,  and  ON  to  its 
bottom.  At  I  is  a  puppet  valve  opening  from  be- 
low upwards.  At  L,  immediately  below  this  branch, 
there  is  a  similar  valve,  also  opening  from  belowupwards* 
The  pipe  descends  to  Q,  near  the  bottom  of  a  large 
cistern  c  d  ef^  filled  with  cold  water  constantly  renew- 
ed. The  pipe  is  then  continued  horizontally  along  the 
bottom  of  this  cistern  (but  not  in  contact),  and  ter- 
minates at  R  in  a  large  pump  ST.  The  piston  S  has 
clack  valves  opening  upwards,  and  its  rod  B  /,  passing 
through  a  collar  of  leathers  at  T,  is  suspended  by  a 
chain  to  a  small  arch  head  on  the  outer  arm  of  the  beam. 
There  is  a  valve  R  in  the  bottom  of  this  pump,  as  usual, 
which  opens  when  pressed  in  the  direction  QR,  and' 
shuts  against  a  contrary  pressure.  This  pump  delivers 
its  contents  into  another  pump  XY,  by  means  of  the 
small  pipe  t  X,  which  proceeds  from  its  top.  This  se- 
cond pump  has  a  Talve  at  X,  and  a  clack  in  its  pis- 
ton Z  as  usual,  and  the  piston  rod  Z  s  is  suspended 
from  another  arch  head  on  the  outer  arm  of  the  beam. 
The  two  valves  I  and  Xi  are  opened  and  shut  by  means 
of' spanners  and  handles,  which  are  put  in  motion  by  a 
plug  frame,  in  the  same  manner  as  in  Newcomen's  en- 
gine. 

Lastly,  there  may  be  observed  a  crooked  pipe  a  5  0, 
which  enters  the  upright  pipe  laterally  a  little  above  Q. 
This  has  a  small  jet  hole  at  0;  and  the  otherend  a,  which 
is  considerably  under  the  surface  of  the  water  of  the 
condensing  cistern,  is  covered  with  a  puppet  valve  v, 
whose  long  stalk  v  u  rises  above  the  water,  and  may  be 
raised  or  lowered  by  hand  or  by  the  plug  beam.  The 
Talves  R  and  X^  and  the  clacks  in  the  pietons  6  «od  Z, 


are  qpened  or  shut  by  the  pneanue  to  vMA  they  ar« 
immediately  exposed. 

This  figure  is  not  an  exact  co|^  of  any  of  Mr  Watt's 
engines,  but  has  its  parts  so  disposed  that  all  nsay  come 
distinctly  into-view,  and  exactly  perform  their  various> 
functions.  It  is  drawn  in  its  quiescent  position,  the 
outer  end  of  the  beam  preponderating  by  the  counter, 
weight,  aiMl  the  piston  P  al  the  topof  the  eyliader,  and 
the  pistons  S  and  Z  in  their  lowest  situations. 

In  this  situation  let  us  suppose  that  a  vacomn  is  (bjF 
any  means)  produced  in  all  the  space  below  the  piston^ 
the  valve  I  being  shut.  It  is  evident  that  the  valve  R 
will  also  be  shut,  as  also  the  valve  1;.  New  let  the  valve 
I  be  opened.  The  steam  from  the  boiler,  as  elastic  as- 
common  air,  will  rush  into  the  space  above  the  piston, 
and  will  exert  on  it  a  pressure  as  great  as  that  of  the 
atmosphere.  It  will  therefore  press  it  down,  raise  the- 
outer  end  oi  the  beam,  and  caose  it  to  perform  the  saa» 
work  as  an  ordinary  engine. 

When  the  piston  P  has  reached  -the  bottom  of  the 
cylinder,  the  ping  frame  shuts  the  valve  I,  and  open» 
L.  By  so  doing  the  communication  is  open  between 
the  top  and  bottom  of  the  cylinder,  and  nothing  hin- 
ders the  steam  which  is  above  the  piston  from  going  along* 
the  passage  MLON.  The  piston  is  now  equally  aflecW 
ed  on  both  sides  by  the  steam,  even  though  a  part  of  it: 
is  continually  concUnsed  by  a  cylinder,  and  in  the  pipe 
lOQ.  Nothing  therefore  hindera  the  piston  from  be- 
ing dragged  up  by  the  counter  weight,  which  acts  with 
its  whole  force,  undiminished  by  any  remaining  unba- 
lanced elasticity  of  steam.  Here  therefore  this  form  of 
the  engine  has  an  advantage  (and  by  no  means  a  small 
one)  over  the  common  engines,  in  which  a  great  part  of 
the  counter  weight  isexpended  in  overcoming  unbalaaced 
atmospheric  pressure. 

Whenever  the  piston  P  arrives  at  the  top  of  the  cy- 
linder, the  vahre  L  is  shut  by  the  plug  frame,  and  the 
valves  I  and  f^ane  opened.  All  the  space  below  the  pis- 
ton is  at  this  time  occupied  by  the  steam  which  came 
from  the  upper  part  of  the  cylinder.  This  being  a  lit^- 
tie  wasted  by  condensation,  is  not  quite  a  balance  for 
the  pressure  of  the  atmosphere.  Therefore,  during  the 
ascent  of  the  piston,  the  valve  R  was  shut,  and  it  remaina- 
so.  When  therefore,  the  valve  v  is  opened,  the  cold 
water  of  the  cistern  mnst  spout  up  through  the  hole  0, 
and  eondenae  the  steam*  To  this  must  be  added  the 
coldness  of  the  whole  pipe  OQSk  As  fast  as  it  is  con* 
densed,  its  place  is  supplied  by  steam  from  the  lowes  part 
of  the  cylinder.  We  have  already  remarked,  that  this, 
successive  condensation  is  accomplished  with  astonishing, 
rapidity.  In  the  mean  time  steam  from  the  boiler 
presses  on  the  upper  sur&ce  of  the  piston.  It  must  there-^ 
fore  descend  as  before,  and  the  engine  must  perform  a 
second  working  stroke. 

But  in  the  mean  time  the  injection  water  lies  in  tha 
bottom  of  the  pipe  OQR,  heated  to  a  considerable  de- 
gree by  the  condensation  of  the  steam  \  also  a  quantity 
of  air  has  been  disengaged  from  it  and  from  the  water 
in  the  boiler.  How  is  this  to  be  discharged  ?— This  ia 
the  office  of  the  pumps  ST  and  XY.  The  capacity  of 
ST  is  very  great  in  proportion  to  the  space  in  which  the 
air  and  water  are  lodged »  When^  therefore,  the  ptston 
S  has  got  to  the  top  of  its  course,  there  must  he  a  va- 
cuum in  the  barrel  of  this  pomp,  and  the  water  and  air 
moat  open  the  iralve  R  and  come  into  it.     When  the 
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Steam-  pUton  S  cones  Jown  igain  in  the  next  retmniDg  stroke, 
Ensiae.  this  water  and  tir  geti  through  the  Tklve  of  Iho  piston  { 
^"■•"  '  '  and  in  the  next  working  ilroke  tbejr  are  diKbRTged  by 
the  piston  toto  the  pomp  XY,  and  raised  bf  it*  piston. 
The  air  OKapes  at  Y,  anil  as  much  of  the  water  as  is 
DeccBMry  is  delivered  into  the  boilei  by  a  small  pipe  Y; 
to  supply  its  waate.  It  is  a  matter  of  indifference  whe- 
tbcr  the  pistons  S  and  Z  rise  «ritb  the  outer  or  inner 
end  of  ibe  beam,  but  it  is  rather  better  that  they  rite 
with  the  ianer  end.  They  are  otherwise  drawn  here, 
in  order  to  detach  them  from  the  rest  and  show  them 
more  distinctly. 

Such  is  Mr  Watt'a  second  engine.  Let  us  examine 
its  principles,  that  we  may  see  the  causes  of  its  avowed 
Si  and  ercBt  ioperiority  over  the  common  cnginen. 
Vanes  of  We  have  already  teen  one  graiind  of  superiority,  the 
it*  tapciio-  full  operation  of  the  counter  weight.  We  are  autbo- 
raaim™  rised  by  careful  examination  to  say,  that  in  the  com' 
..gjnji.  mon  engines  at  least  one-half  a(  the  counter  weight  ia 
K«^ihe  fbll  expended  in  counteracting  an  unbalanced  pressure  of  the 
'fSf'fon    air  on  the  piston  during  its  ascent.     In  manj  engines, 
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which  arc  not  the  worst,  this  extends  to  yth  of  the  whole 
pressure.  This  is  evident  from  the  examination  of  the 
engine  at  Montrelaix  by  Bos«ut.  This  makes  a  very 
great  counter  weight  necessary,  which  cxbansts  a  pro- 
portional part  of  the  moving  force. 

But  the  great  advantage  of  Mr  Wattes  form  is  the 
almost  total  annihilatioo  of  the  waste  of  steam  by  con- 
denMtion  In  the  cylinder.  Tbe  cylinder  it  always  boil- 
ing hot,  and  therefore  perfectly  dry.  This  must  be  evi- 
dent to  any  person  who  understands  the  subject.  By  tbe 
time  that  Mr  Watt  had  completed  his  improvements,  his 
experiments  00  the  production  of  steam  had  given  him  a 
pretty  accurate  knowledge  of  its  density ;  and  he  found 
himself  authorised  to  say,  that  tbe  quantity  of  steam 
employed  did  not  exceed  twice  as  much  as  would  fill 
the  cylinder,  so  that  not  above  one-half  was  unavoid- 
ably waHted.  But  beforeJie  could  bring  the  engine  to 
this  degree  of  perfection,  he  had  many  difficulties  to 
overcome :  He  inclosed  the  cylinder  in  an  outer  wooden 
case  at  a  small  distance  from  it.  This  diminished  the 
expence  of  heat  by  communication  to  surrounding  bo. 
dies.  Sometimes  he  allowed  tbe  steam  from  the  boiler 
to  occupy  this  interval.  This  undoubtedly  prevented 
all  dissipation  from  the  inner  cylinder ;  but  In  its  turn 
it  dissipated  much  heat  by  the  outer  case,  and  a  very 
sensible  condensation  was  obxrved  between  them.  This 
has  occasioned  him  to  omit  this  circumstance  In  some 
of  hia  best  engines:     We  believe  it  was  omitted  in  the 
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The  greatest  difficulty  was  to  make  the  great  piston 
tight.  The  old  and  eOectoal  method,  by  water  lying 
on  it,  was  inadmissible.  He  was  therefore  obliged  to 
have  his  cylinders  most  nicely  bored,  perfectly  cylindri- 
cal, and  Bnely  polished ;  and  be  made  numberless  trials 
of  different  soft  substances  for  packing  his  piston,  which 
should  be  tight  without  enormous  friction,  and  which 
should  long  remain  so,  in  a  sttuatioD  perfectly  dry,  and 
hut  almost  to  burning. 

After  all  that  Mr  Watt  has  done  in  this  respect, 
he  thinks  that  the  greatest  part  of  the  waste  of  steam 
which  he  still  perceives  in  his  engines  ariees  from  the 
unavoidable  escape  by  the  sides  of  tbe  piston  during  its 

But  tha  (met  ia,  that  an  angine  of  tfaia  eonstrnttion, 


ne  dimensions  with  a  cmnmon  eogioe,  making  U 
number  of  strokes  of  the  aame   extent,  does    Ei 
above  one-fourth  part   of  tbe  foe]  thai  is''* 
consumed  by  the  best  engines  of  tbe  coDamoo  fi>nii.   It 
is  also  a  very  fortunate  drcumstance,  tbat  tbe  perfona- 
ance  of  the  engine  is  not  immediately  deatioycd,  nor  in- 
deed sensibly  diminUhed,  by  a  small  want  ol  tigfalncN 
in  the  piston.     In  tbe  common  engine,  if  air  get  in,  ia 
this  way,  it  immediately  puts  a  stop  to  the  work  •,  bat 
although  even  a  considerable  quantity  of  atcam  get  paM 
the  piston  during  its  descent,  the  rapidity  of  eondeoM- 
tion  is  such,  that  hardly  any  diminution  of  pressure  can 
be  observed.  ^^ 

Mr  Watt's  penetration  soon  discovered  another  nostiMl 
valuable  property  of  this  engine.  When  an  engine  ofnU 
the  common  form  is  erected,  the  engineer  mast  make  inl^ 
accurate  estimate  of  tbe  work  tu  be  perfonned,  and 
most  proportion  bis  engine  accordingly.  He  must  bo 
careful  that  it  bejutfy  able  to  execute  its  task  ;  but  Its 
power  must  not  exceed  its  load  in  any  cxtraTagant  de- 
gree. This  would  produce  a  motion  which  is  too  ra> 
pid,  and  which,  being  alternately  in  opposite  direction^ 
would  occasion  jolts  which  no  building  or  machineiy 
could  withstand.  Many  engines  have  beeu  shattered 
by  the  pumps  drawing  air,  or  a  pump  rod  breaking ;  by 
which  accidents  the  steam-piston  descends  with  Hucb  ra* 
|Hdity  that  every  thing  gives  way.  But  in  ntost  ope- 
rations of  mining,  the  task  of  the  engine  increases,  and 
it  must  be  so  conslracted  at  first  as  to  be  able  to  bear 
this  addition.  It  is  very  difficult  to  manage  an  engias 
that  is  much  superior  to  its  task  ;  and  tbe  easiest  way  is, 
to  have  it  almost  full  loaded,  and  to  work  it  only  during 
a  few  hours  each  day,  and  allow  the  pit  water  to  accu- 
mulate during  its  repose.  T^is  increases  tbe  first  cost, 
and  wastes  fuel  during  the  inaction  of  the  engine.  ( 

But  this  new  engine  can  at  all  times  be  exactly  Btlrd^di 
(at  least  during  the  working  stroke)  to  the  load  of  worito'' 
that  then  happens  to  be  on  IL      We  have  only  to  sd-J^ 
minister  steam  of  a  proper  elasticity.    At  the  first  erec-J[^ 
tion  the  engine  may  be  equal  to  twice  Its  task,  if  thcaW 
steam  admilled  above  the  cylinder  be  equal  to  that  of^i 
common   boiling  water  ;  but  when  once,  tbe   ebullition**'^ 
is  fairly  commenced,  and  the  whole  air   expi-lled  from 
alt  parts  of  the  apparatus,  it  is  evident,  that  by  dumping 
the  lire,  steam  of  half  this  elasticity  may  be  continually 
supplied,  and  the  water  will  continue  boiling  alihoogli 
its  temperatnre  does  not  exceed  1 85°  of  Fahrenheit's 
tbermometrr.     This  appears  by  inspecting  our  table  of 
vapornu!  elasticity,   and  affords  another  argument   for 
rendering  that  table  moro  accurate  by  new  experiments. 
We  hope  that  Mr  Watt  will  not  withhold  fr«m  the  pub- 
lic the  knowledge  which  he  has  acquired  on  this  subject. 
It  may  very  possibly  result  from  an  accurate  investi- 
gation, that  it  wnuld'be  advisable  to  wiirk  our  steam.' 
engines  with  weak  steams,  and  that  the  diminution  of 
work  may  be  more  ihan  compensated  by  tbe  diroinuiioo 
of  fuel.      It  Is   more  probable  indeed,    and   it  is  Mr 
Wattes  opinion,  that  the  contrary  is  the  ca^c,  and  that 
it  is  much  moro  economical  to  employ  great  heats.    At 
any  rale,  the  decision  of  this  question  Is  of  great  im- 
portance for  improving  tbe  engine  j  and  we  see,  in  [he 
mean  time,  that  the  engine  can  at  all  times  l>e  fitted  w 
as  to  perform  its  task  with  a  moderate  and  manageablo 
motion,  and  that  as  the  task  increases  we  ran  incrcasa 
tbe  power  of  tbe  engine. 

Bat 


STEAM-ENGINE. 


*7 

Dcdicd 

tome 

{fee* 


6$ 
lithe 
nedj  At- 
kded 
Lh  tome 


Itch  Mr 
alt's  fer- 
3  geniut 
nflelelj 
doymL 


Bat  the  metbod  now  proposed  has  a  great  incoave- 
nience.  While  the  steam  is  weaker  than  the  atmosphere, 
there  I^  an  external  force  tending  to  squeeze  in  th^  sides 
and  bottom  of  the  boiler.  This  coald  not  be  resisted 
when  the  difference  -is  considerable,  and  common  air 
vrould  rush  in  through  every  crevice  of  the  boiler  and 
soon  choke  the  engine :  it  must  therefore  be  given  up* 

But  the  same  effect  will  be  produced  by  diminbhing 
the  passage  for  the  steam  into  the  cylinder.  For  this 
purpose,  the  puppet  valve  by  which  the  steam  enters  the 
cylinder  was  made  in  the  form  of  a  long  taper  spigot, 
and  it  was  lodged  in  a  cone  of  the  same  shape  'y  conse- 
quently the  passage  could  be  enlarged  or  contracted  at 
pleasure  by  the  distance  to  which  the  inner  cone  was 
drawn  up. 

In  this  way  several  engines  were  constructed,  and  the 
general  purpose  of  suiting  the  power  of  the  engine  to  its 
task  was  completely  answered  :  but  (as  the  mathemati- 
cal reader  will  readily  perceive)  it  was  extremely  diffi- 
cult to  make  this  adjustment  precise  and  constant.  In 
a  great  machine  like  this  going  by  jerks,  it  Ivas  hardly 
possible  that  every  soccesive  motion  of  the  valve  should 
be  precisely  the  same.  This  occasioned  very  sensibre 
irregularities  in  the  motion  of  the  engine,  which  in- 
creased and  became  hazardous  when  the  joints  worked 
loose  by  long  use. 

Mr  Wattes  genius,  always  fertile  in  resources,  found 
•ut  a  complete  remedy  for  all  these  inconveniences. 
Making  the  valve  of  the  ordinary  form  of  a  puppet 
clack,  he  adjusted  the  button  of  its  stalk  or  tail  so  that 
it  should  always  open  full  to  the  same  height.  He  then 
regulated  the  pins  of  the  plug-frame,  in  such  a  manner 
that  the  valve  should  shut  the  qsoment  that  the  piston 
had  descended  a  certain  proportion  (suppose  one-fourth, 
one- third,  one-half,  &c.)  of  the  cylinder.  So  far  the 
cylinder  was  occupied  by  steam  as  elastic  as  common 
air.  In  pressing  the  piston  farther  down,  it  behoved 
tlie  steam  to  expand,  and  its  elasticity  to  diminish.  It 
is  plain  that  this  could  be  done  in  any  degree  we  please, 
and  that  the  adjustment  can  be  varied  in  a  minute,  ac- 
cording to  the  exigency  of  the  case,  by  moving  the  plug 
pins. 

In  the  mean  time,  it  must  be  observed,  that  the  pres- 
sure on  the  piston  is  continually  changing,  and  conse- 
quently the  accelerating  force.  .  The  motion  therefore 
will  no  longer  be  uniformly  accelerated:  it  will  ap- 
proach much  faster  to  uniformity  }  nay,  it  may  be  re- 
tarded, because  ^although  the  pressure  on  the  piston  at 
the  beginning  of  the  stroke  may  exceed  the  resistance 
of  the  load,  yet  when  the  piston  is  near  the  bottom  the 
resistance  may  exceed  the  pressure.  Whatever  may  be 
the  law  by  which  the  pressure  on  the  piston  varies,  an 
ingenious  mechanic  may  contrive  the  connecting  ma- 
chinery in  such  a  way  that  the  chains  or  rods  at  the 
outer  end  of  the  beam  shall  continually  exert  the  same 
pressure,  or  shall  vary  their  pressure  according  to  any 
law  he  finds  most  convenient.  It  is  in  this  manner  that 
the  watchmaker,  by  the  form  of  the  fuzee,  produces  an 
equal  pressure  on  the  wheel- work  by  means  of  a  vesy 
unequal  action  of  the  main-spring.  In  like  manner,  by 
making  the  outer  areh  heads  portions  of  a  proper  spiral 
instead  of  a  circle,  we  can  regulate  the  force  of  the 
beam  at  pleasure.. 

Thus  we  see  how  much  more  manageable  an  engine 
is  ID  tbii  form  than  Newcomen^s  was,  aod  also  mom 
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easily  investigated  in  respect  of  its  power  in  its  varions     Sittm 
positions.   The  knowledge  of  this  last  circumstance  was    £ngiB6» 
of  mighty  consequence,  and  without  it  no  notion  could        *       ^ 
1)0  formed  of  what  it  could  perform.    This  suggested  to 
Mr  Watt  the  use  of  the  barometer  communicating  with 
the  cylinder ;  and  by  the  knowledge  acquired  by  these  . 
means  has  the  machine  been  so  much  improved  by  its  in- 
genious inventor. 

We  must  not  omit  in  this  place  one  deduction  made 
by  Mr  Watt  from  his  observations,  which  may  be  call-   « 
ed  a  discovery  of  great  importance  in  the  theory  of  the 
engine.  90 

Let  ABCD  (fig.  10.)  represent  a  section  of  the  cy- a  ditcoveiy 
linder  of  a  steam-engine,  and  £F  the  surface  of  its  pi-ofMrWaitt 
ston.      Let  us  suppose  that  the  steam  was  admitted  of  great 
while  EF  was  in  contact  with  AB,  and  that  as  soon  as *""J~^ 
it  had  pressed  it  down  to  the  situation  £F  the  steam  ^^oi*  ^ 
cock  is  shut.   The  steam  will  continue  to  press  it  down,  the  engmt.. 
and  as  the  steam  expands  its  pressure  diminishes.    We  Fig.  lo. 
may  express  its  pressure  ("exerted  all  the  while  the  pi- 
ston moves  from  the  situation  AB  to  the  situation  £F)^ 
by  the  line  £F.     If  we  suppose  the  elasticity  of  tiM 
steam  proportional  to  its  density,  as  is  nearly  the  cas* 
with  air,  we  may  express  the  pressure  on  the  piston  in 
any  other  position,  such  as  KL  or  DC,  by  K/and'Dr,. 
the  ordinates  of  a  rectangular  hyperbola  r /c,  of  which 
A£,  AB  are  the  assymptotes,  and  A  the  centre.     Th« 
accumulated  pressure  during  the  motion  of  the  piston 
from  £F  to  DC  will  be  expressed  by  the  ^rea  £F  c  DE^ 
and  the  pressure  during  the  whole  motion  by  the  area 
ABFrDA. 

Now  it  is  well  known  that  tlie  area-  £F  c  D£  is 
equal  to  ABF£  multiplied  by  the  hyperbolic  logarithm 

~  AD 

=L.  -i-r^«  and  the  whole  area  ABF  c  DA  is 


-AD 

of  TT-f 


A£* 


A£* 


=ABF£x  (i+L.^). 


Thus  let  the  diameter  of  the  piston  be  24  inches, 
and  the  pressure  of  the  atmosphere  on  a  square  inch  be 
14  pounds }  the  pressure  on  the  piston  is  6333  pounds.. 
Let  the  whole  stroke  be  6  feet,  and  let  the  steam  be 
stopped  when  the  piston  has  descended  18  inches,  or  1.5 

feet.     The  hyperbolic  logarithm  of  — is  1.3862943.. 

Therefore  the  accumulated  pressure  ABF  c  DA  is  zz 
^33  X  2.3862943,  =15114  pounds. 

As  few  professional  engineers  are  possessed  of  a  tabU 
of  hyperbolic  logarithms,  while  tables  of  common  lo- 
garithms are  or  should  be  in  the  hands  of  every  person 
who  is  much  engaged  in  mechanical  calculations,  lei 
the  following  method  be  practised.     Take  the  common. 

AD 

logarithm  of  'T~p-»  and  multiply  it  by  2.3026  j  the  pro- 

AD 

duct  is  the  hyperbolic  logarithm  of  -n(. 

The  accumulated  pressure  while  the  piston  moves  > 
from  AB  to  £F  is  6333  X  if  or  simply  6333  pounda. 
Therefore  the  steam  while  it  expands  into  the  whok 
cylinder  adds  a  pressure  of  8781  pounds. 

Suppose  that  the  steam  had  got  hee  admission  during 
the  whole  descent  of  the  piston,  the  accumulated  pre^ 
sure  would  have  been  6333  X  4f  or  25332  pounds. 

Here  Mr  Watt  observed  a  remarkable  result.  Tba 
•team.ez|cnded  in  this  case  would  have  been  four  tinte 

greater 
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^hofF;  u)d  vehwe  {bond  tbU  tobe  ncM-lf  Um  cue  ibu  that  oFlbe  Mt«ti.     A  piUsn  13,  incht*  H^taeter,  j 

in  uvenl  very  good  enginra.  and  moving  one  loat  per  ucond,  meeia  nilh  a  resisunct  I 

It  muit  be  renurkcd,  ihat  in  the  preceding  invr*ti)(«-  equal  In  20  poundt;  and  ihii  incrraaes  as  the  square  t('~ 

tion  we  intro^ced  a  qufiniitj  M  to  EnpreM  the  rettst-  the  diameter  knd  ai  the  square  of  the  velocity.     If  the 

ances  to  the  motion  of  the  engine.     This  was  done  in  whole  depth  of  the  pit  be  divided  into  several  lifts,  ihi* 

order  to  avoid    a  very  tioubleiome  inveitigatian.     The  rciiitaDce  moat  be  multiplied  by  the  number  of  liftii, be- 

resistances  are  of  such  a  nature  an  to  van  with  the  ve-  cauie  it  obtains  in  each  pamp. 

locity,  and  most  ot  tbem  an  tlje  sq jare  of  the  velocity.  Thus  we  make  op  the  vtloe  of  m  ;   and  we  roust  le. 

Thisisthecaie  with  the  resistance  arising  from  [he*  mo-  knowledge  that  the  method  is  still  indirect,   because  it 

tion  of  tlie  mater  tlirough  the  pistons  of  tlie  pnmpi,  and  supposes  the  velocity  to  be  known, 

that  ai'tfing  from  the  rnction  in  the  long  lift  during  the  We  may  obtain  it  more  eatily  in   another  way,  bat 

"    ■                                             ■    '  'II  with  (his  cr                      *      ■ 


{obtain  it  c 
is  circumstance  of  being  indirect.  We  found 

which   IS   similar   to   the    determination    of  the  motioa  t  . ^ 

through  a.medium  which  resists  in  the  duplicate  ratio  of     that />  was  equal  to  V^Lm,  and  consequently  »•=■£•. 
the  velocity,  we  must  have  used  a  very  intricate  «po-      jj^^   ;„   ,„^  ^^^y^  ^  ,„j^  ^^^  ^,^^y^  ^  ^^^  .   ^^ 


nential  calcului 
the  patience  to  li 


vhich  few  of  our  readers  woald  have 


g™.».i  p.rt  of  Ih.  qunlit;  r.  ran»«i  «      ^,|  ^  ,„ 

fadv  knnurn.    arin    itn  iif^tprminalinn  iipiwuid«  «.  *     ..  ' 


Ith.  „ 

n  already  known,    and   its  determination  depends 

Is  motion.     We   must  now  show  how  its  di&rent 


nnless  ^  deviates  greatly  from  the  proportion  which  1 
determined  to  b«  the  but,  the  value  of  m  thus  obtaiaed 


.  component  parts  may  b 


farther  presnnied  in  this  investigation,  ihatthiOtai 
motions  both  op  Mid  'down  were  uniformly  accelerated  i^. 
but  thii  cannot  he  thecaiewhentheresiBlanccs.il  "^ 


■    V  ^yi'-' "'«■';"''"'■'"''•  "f.''''™'''!!,'"?      .ilh  Ih.  Telocity.    Thi.  tirei.n,.l.occ.n.ka  ,or,  lint;:; 

,.  bj  r.r  lhcmo.tcoo..d.„blepori..nor.l.    Toot-      ^h„g,  ;„  ,|,„'^i„g.„„|„,  „j    d„rrfort  ik.  ibt^H 

r  wliicn,  nhen      ^^^  _i.;r)i  f>ivni«ioh»  »li>.i>»>  r-iat:....   f,f  p  |g  J.  nif  ra^ 

ry  wiib  tie 


.0,0.1  fiod  .  ,omt,l,  ofmotiT  wiu.n,  .ot.  „„  "i,;^,,  t„,„io„„-rt,o,b...,  „l,ti 

lb.  end  of  Ibo  buo,    ,,11  b„o  tbo  »n>.  mo.  ,^^  ^jj^  ;„      .^  „,i.,.„„,  „l,ioh 

.  ,0  th.,r  ™i»r.l  jl«»j.    Tborofoi.  (m  tb.  ronroiog  ,i,b  ifc  moriog  po^.r  ».     TI,,.,  r,.i.to„„s 

=  .tiolce)  odd  Ugolb„tb<.n,gbt  of  tbogKU  ,1.100  .Uh  Tbo  .i™gliog  of  lb.  ..t,r  .1  the  .olr.  ,nd  ^1  ik 

Its  rod  and  chains-,    the  pit  puma-rods,    cbaini,    and  .,.„j:_„  JLiur^f      .k  .,..«-    .  Tk:    ■       l      .  j 

-   L.    .L  .    ■        ..     L  J  .    .L  !l  u  l     j.  standing  valve  pt  each  pump:  Ihis  is  about  37  pound] 

an r  weight  that  is  attached  to  them  ;  the  arcb-bea<U  *■„  .    °__  ,,  :„,i.„  j-.Jl,„    „_j    .1.         1     • 

J  —1     ..i        J      f.L    L  J  *.i.      r.L  '"  a  pan^  itiochet  diameter,   and   the  veloeityonc 

"  ■  T,',V\         -."i^      ,      ,1      T'  't  *        1^  '~'  f"  -"''•  i"""i"«  i"  1"  ''"Plic.le  ™.lo  of  lb. 

""fi.    J      J    r  I'rjV    ,'i°*  7'     f  di.n,il,r.odT,lo.ilj.     Aod,  !d,Th.   frictloo  of  lb, 

V±^t::rLtT:  .r."£''.tL''.LT.r-°'.?i  •■'■'  .•'•"!  ■i'-  -W'  ™  ■■  ":■  f"  •  p™,  of  lb, 

aiu  and  with  the  same  velocity,  lifting  zofathooH, 
is  only  about  3y  poouds,  amd  varies  in  the  simple  pn- 


.stance  from  the  axis,  and  divided  by  the  square  of  half 
the  length  of  the  beam ;  also  the  jack-head  pump  rod, 
chain,  and  arch-head,  multiplied  by  the  sqoare  of  its  di- 

.Stance  from  the  axis,  and  divided  by  the  square  of  the 
half  length  of  the  beam.  These  articles  added  into  one 
sum  may  be  called  11,  and  may  be  siippoied  to  move 
with  the  velocity  of  the-«Dd  of  the  beam.  Suppose  this 
ide  a  elx-foot  stroke  in 


portion  of  (be  diameter  and  the  deptli,  and  in  the  do- 
plicate  proportion  of  (he  velocity.  The  resistance  ari- 
sing from  inertia  is  greater  than  in  the  returning  stroke; 
becaase  (be  M  in  this  case  must  contain  the  momentuni 
of  the  water  both  of  the  pit-pumps  and  the  jackhead- 
.,       .  1.1  I  scooiis,      pnn,p  .  |„,t  (his  part  of  (be  rrsistance   does   not   affect 

iformly  accelerated  motion.     In   one  second      fl.- 1;r. ^L™,:™      W-  ».„   .1 r__    „    ™ 

would  have  moved  ij  feet,  and  would  have  acquired 
the  velocity  of  ibrre  feet  per  second.      But   in  one  se- 


thc  uniform  acceleration.     We  may  therefore  ( 
1  the  propriety  of  the  formula  y^—.     And  ve  may 


d  a  velocilvof  ^3  feet  ...        1     .       r  .■         .           ? 

the  acceleratinl  force,  "V*'"  "^  "'**"y  "^  this  stroke  .(  the  end  of  a  » 

of  three  feet,  is  nearly  "^''  K«"  f'^"^""'^!  "  f<'!'<»'^»-     Lei  2g  be  the  v 

llj  ty  communicated  by  gravity  in  a  second,   Knd  the 


cond  gravity  would  Iwve  prodi 

in  the  same  mass.     Therefore , 

which  has  produced  the  velocUy  of  three  feet,  is  nearly  "^''  K«"  f  •^'^""^J  "  M}o^».     Lei  25-  be  the  veloci- 

!,(  *?  communicated  by  gravity  in  a  second,   and  the  relo- 

.iVth  of  the  weight.    Therefore—  is  the  first  consti-  city  at  the  end  of  the  first  second  of  the  steam  piston's 

tuent  of  ffl  in  the  above  investigation.    If  (he  observed      descent  will  be  somewhat  less  tban-^^/  where  Me: 
velocity  is  greater  or  leas  than  three  feet  per  second,  this 


e  must  be  increased  or  diminished  it!  the  same'pro-      ?"!*■  the  inertia  of  all  the  pans  wliict  are  in  m« 
'  durmg  the  descent  of  the  steam  piston,  and  thtrrefon 


The 


jnd  cause  of  resistance,  i 


:.  the 


reigbt  of  the  water  which  they  displace. 

The  third  cause,  the  friction  of  the  pistons,  &c.  is  al- 
mo?"t  insit>nilicant,  and  must  be  discovered  by  experiment. 

The  fourth  cause  depends  on  the  structure  of  the 
pnmps.  These  pumps,  when  made  of  a  proper  strength, 
can  hardly  have  the  perforalion  of  the  piston  more  than 
a  fourth  part  of  the  area  of  the  working-barrel  ;  and 
the  velocity  with  which  the  water  pasnes  through  it  is 
increased  at  least  ^(h  by  the  contraction  (see  Pump). 
The      ■     ■        -  ■  


dudes  L.   Compute  the  two  resistances  juat  mentioiKd 

give  anoUier  velocity  infioitely  Dear  the  (ruth. 

But  the  case  is  very  difierent  in  the  rctuTnin^  stroke, 
and  the  proper  ratio  of ;)  lo  L  is  not  H<iceHained  wiik 
tho  same  certainty  :  for  the  moving  force'p  is  not  po 
great  in  proportion  to  the  resistance  fw,"  and  ihervrfore 
the  acceleration  of  the  motion  is  conaiderably  affected 
bj  it,  and  the  motion  itself  is  rontiderably  retarded  and 
*~  ".Vy  "M^'f"'".  l™   ''   becomes  sensibly  nniform 


velocity  of  (he  water  is  therefore  five  tiroes  greater      for  it  is  precisely  sioiilar  to  the  motion  of  a  heavy  body 
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m. 


Steam-    failing  through  the  aiir,  and  may  be  determined  in  the 
Engine,    manner  laid  down  in  the  article  Bssmtakce  of  Fluids^ 
■    V       '  vix,  by  an  exponential  calculus.   We  shall  content  our- 
selves here  frith  saying,  that  the  resistances  in  the  pre- 
sent case  ace  so  great  that  the  motion  would  be  to  all 
sense  uniform  before  the  pistons  have  descended  one- 
third  of  their  stroke,  even  dthoogh  there  were  no  other 
circumstance  to  affect  it. 
i«1noiion      ^"^  ^^'"  motion  is  affected  by  a  circumstance  quite 
ected  bj  unconnected  with  any  thing  yet  considered,  depending 
circom-    on  conditions  not  mechanical,  and  so  uncertain,  that  we 
«cothni  j^yg  ^^i  yet  able  to  ascertain  them  with  any  precision  \ 

f^tnlar  X®'  ^^^^  ^^  ®^  *^®  utmost  importance  to  the  good  per- 
•lidem-  formance  and  improvement  of  the  engine,  and  thetefor6 
deserve  a  particular  consideratidn. 

The  counter  weight  has  not  only  to  push  down  the 
pomp  rods,  but  also  to  drag  up  the  great  pfeton.  This 
it  cannot  do  unless  the  steam  be  admitted  into  the  cy- 
linder. If  the  steam  be  no  stronger  thifn  conmion  anr, 
it  cannot  enter  the  cylinder  except  in  consequence  of  the 
piston^s  being  dragged  up.  If  common  air  were  admit- 
ted into  the  cylinder,  some  force  would  be  required  to 
drag  up  the  piston,  in  the  same  manner  as  it  is  required 
to  draw  up  the  piston  of  a  common  syringe  \  for  the 
nir  would  rush  through  the  small  entry  of  the  cylinder 
in  the  same  manner  as  through  the  small  nozzle  of  the 
syringe.  Some  part  of  the  atmospheric  pressure  is  em« 
ployed  in  driving  in  the  air  with  sufficient  velocity  to 
611  the  syringe,  and  it  is  only  with  the  remainder  that 
the  admitted  air  presses  on  the  under  surface  of  the  sy- 
ringe. Therefore  some  of  the  atmospheric  pressure  on 
its  upper  surface  is  not  balanced.  This  is  felt  by  the 
hand  which  draws  it  up.  Tlie  same  thing  must  happen 
in  the  steam-engine,  and  some  part  of  the  counterweight 
is  expended  in  drawing  up  the  steam  pistom  We  could' 
tell  how  much  is  thus  expended  if  we  kn«w  the  densi^ 
of  the  steam  \  for  this  would  tell  us  the  velocity  wifn 
which  its  elasticity  would  cause  it  to  fill  the  cyHnde?. 
If  we  suppose  it  1 2  times  rarer  than  air,  which  it  oer«> 
tainly  is,  and  the  piston  rises  to  the  tbpof  the  cylindetr 
in  two  seconds,  we  can  demonstrate-  tbut  it  will  enter 
with  a  velocity  not  less  than  1400  feet  per  second,  where- 
as 500  feet  is  enough  to  make  it  maintain  a  density  t%-ths 
of  that  of  steam  in  equilibrio  with  the  air.  Hence  it 
follows,  tliat  its  elasticity  will  not  be  less  than  4#t1is  of 
the  elasticity  of  the  air,  and  therefore  not  more  tblin-^th 
of  counter  weight  will  be  expended  in  drawing  up  the 
steam  piston. 

But  all  this  is  on  the  supposition  that  there  is  an  un- 
bounded supply  ofsteam  of  undiminished  elasticity.  This 
is  by  no  means  the  case,  immediately  befoi^  opening 
the  steam-cock,  the  steam'was  nsuing  through  the  safe^ 
ty-valve  atid  all  the  crevices  in  the  top  of  the  boiler, 
and  (in  good  engines)  was  about  -rV'h  stronger  or  more 
elastic  than  air.  This  had  been  gathering  dbring  some- 
thing more  than  the  descent  of  the  piston,  viz.  in  about 
three  seconds.  The  piston  rises  to  the  top  in  about  tw# 
seconds  \  therefore  about  twice  and  a  half  as  much  steam 
as  fills  the  dome  of  the  boiler  is  now  shared  between  the 
boiler  and  cylinder.  The  dome  is  consmonly  abont  six 
times  more  capacious  than  the  cylinder.  If  therefore  no 
steam  is  condensed  in  the  cylinder,  the  density  of  the 
steam,  when  the  piston  hav  reached  the  top,  most  be  a- 
boot  44ths  of  tis  formerdensity,  and  still  more  elastictfaan 
aur.    Bat  as  mooh  ^atti  is  coodensed  hj  the  cold  ry- 


linder,  its  elasticity  must  be  less  than  this.   We  canndt    Stean- 
tell  how  much  less,  both  because  we  do  not  know  how    £ngin«. 
much  is  thus  condensed^  and  becanse  by  this  dimination         '     '-' 
of  its  pressure  on  the  suHkce  of  the  boiling  water,  it  must 
be  more  copiously  produced  in  the  b6iler^  but  an  atten- 
tive observation  of  the  engine  will  give  us  some  infor- 
mation.   The  moment  the  steam-cock  is  opened  we  have 
a  strong  puff  of  steam  through  the  snifting  valve.     At 
this  time,  therefore,  it  is  still  more  elastic  than  air  5  but 
after  this,  the  snifting  valve  remains  shot  during  the 
whole  rise  of  the  piston,  and  no  steam  any  1ongi*r  issues 
through  the  safety-valve  or  crevices  \  nay,  the  u^hole 
dome  of  the  boiler  may  be  observed  to  sink.  41 

These  facts  give  abundant  proof  that  the  eltn^icity  of  Ths  eUsu- 
the  steam  during  the  ascent  of  the  piston  is  greatly  di-  "^^  ^^^^ 
minished,  and  therefore  much  of  the  counter  weight  is  rin^hJ*' 
expended  in  dragging  up  the  steSfm  piston  in  opposition  ascent  of 
to  the  unbalanced  part  of  the  atmospheric  pressure.  The  the  piston 
motion  of  the  rstuming  strok«  is  therefore  so  modi  de-  g*5*.^y  ^ 
ranged  by  this  foreign  and  ina|^reciiited  circumstance,  ™""*"*"*  ~ 
that  it  would  have  been  quite  useless  to  engage  in  the 
intricate  exponential  investigation,  and  we  must  sit  down 
contented  with  a  less  perfect  adjustment  of  the  counter 
weight  and  weight  of  water.— -Any  person  who  i»ttends 
to  the  motion  of  a  steam-engine  will  perceive  that  the 
descent  of  the  pump-rods  is  so  far  from  being  accelera- 
ted, that  it  is  nearly  uniform,  and  frequently  it  is  sensi« 
biy  retarded  towards  the  end.     We  learn  by  the  way, 
that  it  is  of  the  utmost  importance  not  only  to  have  a 
quick  production  of  steam,  but  also  a  very  cdpAdious 
dome,  or  empty  space  above  the  water  in  the  boiler.   In 
engines  where  this  space  was  but  four  or  five  times  tlie 
capacity  of  the  cylinder,  we  have  always  observed  a  very 
sensible  check  given  to  the  descent  of  the  pump-rods 
after  having  made  half  their  stroke.    This  obliges  us  to 
employ -a  greater  counter  weight,  which  diminishes  the 
column  of  water,  or  retards  the  working  stroke^  it  also    * 
obliges  us  to  employ  a  stronger  steam,  at  the  risk  of   ' 
bursting  the  boiler,  and  increases  the  expencfe  of  fuel.  .,   . 

It  would  be  a  mo$t  desirable  thing  to  get  an  exact  Uow  tn 
knowledge  of  the  elasticity  of  the  steam  in  the  cylinder ;  ^°o^  the 
and  this  is  by  no  means  difficult.     Take  a  long  glass  ^i^u^"*' 
tube  exactly  calibered,  and  close  at  tite  farther  end.  Put  \^  ^^  __ 
a  small  drop  of  some  coloured  fluid  into  it  so  as  to  stand  lindci. 
at  the  middle  nearly .-^Let  it  be  placed  in  a  long  bo& 
filled  with  water  to  keep  it  of  a  constant  temper^itnre. 
Let  the  open  end  communicate  with  the  cylinder,  with 
a  cock  between.    'The  moment  the  steam-cock  is  open- 
ed, open  the  cock  of  this  instrument.     The  drop  will  •* 
be  pushed  towards  the  close  end  of  the*  tube,  while  the 
steam  in  the  cylinder  is  more  elastic  thftu  the  air,  and  it    > 
will  %e  drikwn  the  other  way  while  it  is  less  elastic,  and,    . 
by  a  scale  properly  adapted  to  it,  the  elasticity  of  the   ^ 
steam  corresponding  to  evety  position  of  the  piston  may  v 
he  discovered.    The  same  thing  may  be  done  more  ac- 
cmntely  by  a  barometer  properly  construeted^  so  as  to    * 
pitvent  the  oscillations  of  the  mercury.  >  ^   ^ 

It  is  cfually  necessary  to  know  the^tate  of  the  oyltn-  Neccksiurj 
der  during  the  descent  oi  the  steam  piston^  -   We  have  *'"<»  to 
hitherto  supposed  P  to  he  the  Ml  pressure  of  the  srtmo*  ^^^  ^^ 
sphete  on  the  area  of  the  piston,  supposing  the  ▼scnum*  ^j*^ 
below  it  to  be  complete.     But  the  inspection  of  <mr  during  the 
table  of  elasticity  shows  that  this  can  never  be  the  case,  iSosceut  of 
because  the  cylinder  is  always  of  a  temperature  far  above  tbe  pistoa» 
ja^^    We  hmre  made  many  attempts  to  tdiseover  its  tern* 
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m-    gnatn  tliaa  wben  it  wn  stopped  at  one-fourlEi,  »ai  yet  tag  fbrmrd  to  tliB  ejo.     llw  low^r  part  i«  TTprewatcd    i 

I'M-    tbe  aecDinulated  prcMnrc  ib  not  twice  ••  great,  beiDg  ■■  cut  «pen,  to  «bew  its  interior  conformation.    B«jaod   K 

'  neady  five-thirds.     One-foarth  of  the  (team  performa  tbia  iteam  tbIvc,  and  bctow  tbe  letter  F,  mar  be  ob>  " 

nearly  tbree-firihs  of  (he  Hork,   and  an  equnl  quantity  lerved  tl»e  seat  of  tlie  lotrer  cendeat'iog  Talve.      A  pipg 

perfomia  more  than  twice  as  roncb  work  when  thus  ad-  descends   from   hence,  and  at  a  small    distance  below 

nitted  during  one-fourth  of  tbe  motion,  unites  with  another  pipe  GG,  which    comes  down  from 

Tbia  ia  a  CDrioa*  and  an  important  information,  and  the  upper  condensing  valve  N.      These  two  ednctloa- 

tbe  advantage  of  this  method  of  working  a  steam-engine  pipes  thui  united  go  downwards,   and    open  at  L  iota  ■ 

iocreaaes  in  proportion  as  the  steam  is  sooner  stopped  ;  recCa4igular  box,  of  which  the  end  ia  seen  at  L.     Tbia 

but  tbe  iacreaie  ii  ooC  great  after  tbe  steam  it  rarefied  box  goes  backward  from  the  eje,  and  at  its  farther  es- 

faur  timea.     The  curve  approachea  near  to  tbe  axil,  tremity  communicates  with  tbe  air-pump  K,  whose  pit- 

and  Bmall  additions  are  made  to  the  area.    Tbe  expence  ton  is  here  represented  in  section  with  its  butterfly  valveti 

«f  such  great  cylinders  is  considerable,  and  may  some-  The  piston  delivers  the  water  and  air  laiemlly  into  e»- 

times  compensate  this  advantage.  other  rrctangnlar  box  M,  darkly  shaded,   which  box 

,       ,  ,  ,  .  ,  .        ■  communicates  with  tbe   pump  I.  ■  Tbe    piston-roiti  of 

I<cl  lb«  ittani  be  tlopwd  at  Itj  Hrfannaaeeunuilt.  .■'      _j     r  .•        '^  j    j    l        l    -       f 

,  "^  _  17  air-pump  are  auspended    by  chaint  froa 

7  *  *  '^  a  small  arch  head  on  the  inner  arm  of  the  great  bean. 

1  *  *  '  The  lower  part  of  the  eduction-pipe,  the  huriu>nUl  bei 

L,  the  air-pump  K,  with  tbe  cnmmuiMcating  box  M  be- 
tween it  and  the  pump  I,  are  all  immersed  in  the  eoM 
water  of  the  condensing  cistern.  Tbe  bojc  Xi  is  made 
flat,  brood,  and  shallow,  in  order  to,  increase  its  snrlan 
and  accelerate  the  condensation.  But  that  thi«  may  ha 
perfonned  with  the  gieatttt  expedition,  a  small  pipe  H, 

It  it  very  pleasing  to  observe  so  many  anlooked-for  open  below  (hut  occasionally  stopped  by  a  plug  valve), 

advantages  resulting  from  an  iaiprovement  made  with  is  inserted  laterally  into  the  educlion-pipe  G,  and  thm 

11m  sole  view  of  lessening  tbe  waste  of  steam  by  conden-  divides  into  two  branches ;  one  of  which  reaches  wilbb 

sntMO.     \fhHt  tUs  purpose  is  gained,  we  learn  how  to  a  foot  or  two  of  the  upper  valve  N,  and  tbe  otfau-  ap- 

baaband  tbe  steam  which  is  not  thus  wasted.     The  en-  proschea  as  near  to  thq  valve  F. 

gine  beconee  mare  manageable,  and  is  more  easily  adapt-  At  it  is  intended  by  this  construction  to  give  the  pi- 
ed to  every  vanation  in  its  task,  and  all  its  powers  are  stoii  a  strong  impulse  in  both  directions,  it  will  not  b« 
more  ea-iity  cenpoted.  proper  to  suspend  its  rod  by  a  (bain  from  the  great 
Tbe  active  intnd  of  ils  iognioas  inventor  did  net  stop  beam  ;  for  it  must  n>«  only  pull  down  that  end  of  tha 
berei  It  had  always  been  matter  ofregret  that  one-half  beam,  but  also  push  it  upwards.  It  may  indeed  ho 
of  the  motion  was  unaccompanied  by  any  work.  It  was  sospended  by  double  chaint  like  the  pistons  of  (be  en- 
a  very  obvious  thing  lo  Mr  Watt,  that  as  the  steam  ad-  gines  for  extinguishing  fires  j  and  Mr  Watt  has  accer- 
mitted  above  the  piston  pressedit  down,  so  steam  admit-  dingly  done  so  in  some  ef  his  engines.  Bn  in  hts 
ted  below  the  piston  pressed  it  up  with  the  tame  force,  drawing  from  which  this  figure  is  copied,  he  has  com- 
•lavided  that  a  vacuum  were  made  on  its  upper  side,  mnnicsled  the  force  of  tbe  piston  to  the  beam  by  meant 
This  was  easily  done,  by  connecting  the  lower  end  of  of  a  toothed  rack  OO,  which  engages  or  works  in  tfas 
tbe  cylinder  with  (he  boiler  and  the  upper  end  with  tbe  toolbed  sector  QQ  on  the  end  of  the  beam.  Tbe  re«- 
condenser.  der  will  understand,  without  any  farther  explanatiea, 
'  Fig.  1 1.  is  a  representation  of  this  conslmction  exact-  bow  the  impuite  given  tn  tbe  piston  in  either  diiectioB 
ly  copied  from  Mr  Watt's  figure  accon^nyiog  his  ape-  is  thus  transmitted  lo  the  beim  witboat  diminution, 
cification.  Here  BB  is  a  section  of  the  cylinder,  eur-  Tbe  fly  XX,  with  its  pinion  Y,  which  also  works  in 
.  ronnded  at  a  small  distance  by  tbe  case  1 1 1 1 .  The  sec-  tbe  toothed  arcb  QQ,  may  be  supposed  to  be  removed 
'_  tion  of  the  piston  A,  and  the  collar  of  leathers  winch  for  the  present,  and  will  be  considered  afterwards, 
s  embraces  tbe  piston  rod,  gives  a  distinct  notion  of  its  We  shall  take  tbe  present  opportunity  of  describing 
conxtruetion,  of  the  manner  in  which  it  is  connected  Mr  Watt's  method  of  eommuni citing  the  force  of  this 
with  the  piston-rod,  and  bow  tbe  packing  of  the  piston  steam-engine  ta  any  machine  of  the  rotatory  kind, 
and  collar  contribatea  to  make  all  tight.  VV  represents  the  rim  and  arms  of  a  very  )ar^  and 
From  the  top  of  tbe  cylinder  proceeds  the  borirontal  heavy  mttalliBe  fir.  On  its  axii  is  the  concentric 
pi^  Abava  the  letter  D  is  observed  the  seat  of  the  toothed  wheel  U.  lliere  is  attached  to  the  end  of  the 
steam  valve,  communicating  with  the  box  above  it.  In  great  beam  a  strong  and  stilF  rod  IT,  to  the  lower  end 
the  middle  of  this  may  be  observed  a  dark  itLaded  circle,  of  which  a  toothed  wheel  W  ia  firmtr  fixed  by  two 
This  ia  the  moulb  ef  the  upper  branch  of  theMeam  pipe  holts,  so  that  it  cannot  I  ivn  round,  ^itwbeelbsf 
ooBMig  bum  the  boiler.  Beyoad  D,  below  the  letter  the  same  sixe  and  in  the  ssme  verliool  plane  with  tfat 
N,  is  tlie  seat  of  tbe  opper  eondeniug  valve.  The  bol-  wheel  U ;  and  an  iron  link  or  strap  (which  cannot  b« 
torn  of  tbe  cylindertt  made  spherical,  Gttjog  tbe  ptoton,  seen  here,  becanse  it  is  on  ihe  other  side  of  tbe  two 
so  that  they  nai|r«*me  tntn  eattre  ooatacL  Another  wlteels)  oonnecta  the  centres  of  the  two  wheels,  so  that 
boriwwtal  ^fo  proceeds  from  this  WIIsb.  Above  tbe-  the  one  cannot  qait  the  other.  The  engine  being  in 
letter  £  is  tbe  w^  of  tbe  lower  steam  valve,  opening  the  position  represMtted  in  the  figure,  sapposo  the  fly  to 
into  tlw  valve  box.  This  box  it  at  tbe  ei^mily  of  be  turned  once  round  by  any  externa)  force  in  tk  dt- 
vooths  steam  pipe  marked  6,  whtdi  brancllea  off  from  reetion  of  tbe  daitt.  It  is  plnia,  that  since  tbe  toothed 
*ka  upper  boitBoatal  jmCi  lad  icacnadt  obli^oaJy,  coia*  whoeli  oannat  q«t  eart  other,  being  kept  together  by 
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I'rniii  ifiiH  itcsir! pilot)  il  id  easy  to  ite  thftt  by  titm- 
iiig  tFie  huodle  wliicli  is  on  the  axis  A,  the  wctor  B 
'  miiat  lift  up  tliB  vulve  by  Durmna  of  its  lootlied  I'ack  D  C, 
(ill  llie  upper  end  o[  tlie  rack  touch  the  kuob  or  button 
K.  Turniag  the  liaudii!  in  the  opposite  direction  bring* 
the  valve  down  agnln  to  its  waL 

Tbii  vaIv*  it  extremely  tight.  But  in  order  to  open 
it  lor  the  pab»age  of  the  bteani,  we  must  exert  n  force 
«.qua)  to  the  pressure  of  the  atnioBphere.  This  in  ■  large 
engine  is  a  very  great  neiglit.  A  valve  of  six  iochei 
diamcttr  euiiluins  a  presaure  not  leen  that  400  pounds. 
But  this  force  is  quite  mouientarv,  and  hardly  impedes 
like  motion  of  the  engine;  fur  tl>e  instant  the  valve  is 
detached  from  its  seat,  although  it  has  not  moved  the 
sooth  part  of  an  inch,  the  pressure  is  ovrr.  Even  this 
little  inconvenience  lias  been  removed  by  a  delicate 
ihouglit  of  Mr  Walt.  He  Iimh  put  the  spanner  in  such 
K  positio.-i  iv'tea  it  tHf;i»s  to  raise  the  valve,  that  its  nie- 
eliAnical  energy  is  almost  infinitely  great.  Let  QK 
(fig.  14.]  bo  part  of  the  plug-frame  descending,  and  P 
one  of  its  pins  jujt  going  toUy  hold  of  the  spaauer  NO 
muveuble  round  the  axis  N.  On  the  same  axis  is  ano- 
ther arm  NMconnectid  by  a  joint  with  the  leader 
M  L,  nhicb  is  eonncclLil  also  by  a  joint  with  the  spau- 
ner  LA  that  in  on  the  axis  A  nf  the  sector  within  the 
valve  box.  Tlierefore  when  the  pin  P  pushes  down 
the  spanner  NO,  the  arm  MN  moves  sidewiieand  pulls 
down  the  spanner  A  L  by  mean^  of  the  connecting  rod. 
Things  :ire  so  disposed,  that  when  the  cock  is  shut,  LM 
and  MX  are  in  o:)e  straight  line.  The  intelligent  me- 
chanic will  perceive  that,  in  this  position,  the  force  of 
lite  lever  ONIVf  is  insuperable.  It  has  this  further  ad- 
vantage, that  if  any  thing  should  ttnd  to  force  open  the 
valve,  it  irouid  be  inelTectual  ;  far  no  force  exerted  at 
A,  and  transmitted  by  the  rod  LM,  can  possibly  push 
the  joint  M  out  of  its  posltioa.  Of  such  importance  is 
it  to  practical  roeihanici,  that  its  professors  should  b« 
persons  of  penetration  as  well  a-  knowledge.  Yet  this 
circ'jmstance  is  unheeded  by  hundreds  who  have  servilely 
copied  from  Mr  Watt,  as  may  be  seen  in  every  engiue 
that  is  puHcd  on  the  public  as  a  discovery  and  an  im> 
provemeut.  When  these  puppet-valves  have  been  in- 
troduced into  the  common  engine,  we  have  not  seen  one 
instance  where  this  has  been  attended  to ;  certainly  be- 
cause its  utility  has  not  been  observed  :  and  there  is  one 
situation  where  it  is  of  more  consequence  than  in  Mr 
Walt's  engine,  viz.  in  the  injection  cock.  Here  the' 
valve  is  drawn  back  into  a  box,  where  the  water  is  so 
awkwardly  disposed  round  it  that  it  can  hardly  get  out 
of  its  way,  and  where  the  pressure  even  exceeds  that  of 
the  atmosphere.  Indeed  this  particular  substitution  of 
the  button  valve  for  the  cock  is  moat  injudicious. 

We  postponed  any  account  of  the  oSice  of  the  fly 
XX  (hg.  II.'),  as  it  is  not  of  use  in  an  engine  regulated 
by  the  fly  VV.    The  fly  XX  is  only  for  regulating  the 
reciprocating  motion  of  the  beam  when  the  steam  is  not 
admitted  during  the  whole  descent  of  the  piston.     I'his 
it  evidently  must  render  more  uniform,  accumolatlng  a 
momentum  equal  to  the  whole  prescure  of  the  full  sup- 
ply of  steam,  and  then  sharing  it  with  the  beam  durbg 
.  the  rest  of  the  deiceot  of  the  piitoo. 
t',       When  a  ^rson  properly  skilled  in   mechanics  and 
M  chemistry  reviews  these  different  forms  of  Mr  Walt's 
steam-en^ioe,  he  will  easily  perceive  them  susceptible 
ef  many  urtcnneditte  fornu,  In  nhicb  any  qu  w  mor^  pf 


the  distinguishing  inipruvenientii  ma^  be  entploycd.  The 
first  great  improvement  was  the  condensation  in  a  sepa- 
rate vessel,  'i'hi.'i  incre.i-.ed  the  originitl  powers  of  t!i« 
engine,  giving  to  ihe  atmospheric  piessurc  and  to  tbe 
counter- weight  their  full  energy  ;  at  the  siime  time  tbc 
n'aste  of  steam  id  greatly  diniioislicd.  The  neit  im- 
provement, by  employing  the  pressure  of  the  ttean  in. 
stead  of  that  of  the  atmosphere,  aimed  only  at  a  still 
farther  diminution  of  the  waste  ;  but  uaa  fertile  in  »i- 
vantages,  rendering  the  machine  more  manageable, and 
particularly  enableil  us  at  all  limes,  and  without  iroo- 
ble,  to  suit  the  power  of  the  enginif  to  its  load  of  work, 
however  variable  and  increasing  '>  and  brought  into  vitw 
a  very  interesting  proposition  in  the  mechanical  theory 
of  the  engine,  viz.  llmt  the  wimlu  perfurmance  of  a 
given  quantity  of  steam  may  be  augini'ntcd  by  admiiiin^ 
it  into  the  aylinder  only  during  a  pail  of  the  pisleii'i 
motion.  Mr  Watt  has  varied  the  application  of  ibii 
proposition  in  a  ttiousand  Huys ;  and  tliere  is  iiolhip| 
about  the  machine  trhich  gives  niori:  emphtymcnt  to  tk 
sagucitv  and  judgment  of  the  engineer.  I'hc  tliini 
improvement  of  tlie  double  inipul-He  mity  Im:  cunsidcnj 
a^  the  finishing  touch  given  to  the  engine,  nml  renilcn 
it  as  uniform  in  its  action  as  any  WBter-whccl.  fn  tbc 
engine  in  its  most  perfect  fumi  there  does  not  setm  Is 
be  above  one-fourth  of  the  steam  tvHtilcd  by  warnilng 
the  apparatus;  so  that  il  is  not  possibie  to  make  it  one- 
fourth  part  more  powerful  than  it  is  at  preseut.  'flui 
unly  thing  tltatsecmssusceptibleof  cons  itlerable  imptOTc-i 
ment  is  the  great  beam.  The  enormous  strain!  exerteJ' 
on  its  arms  require  a  proportional  strength.  This  re-! 
quires  a  vast  mass  of  matter,  not  leas  indeed  in  an  en-, 
gine  with  a  cylinder  of  54  inches  than  three  tons  and  il 
half,  moving  with  the  velocity  of  tliree  feet  in  a  tecood, 
which  must  he  communicated  in  about  half  a  second. 
This  mass  must  be  brought  into  motion  from  a  state  of 
mt,  must  again  be  brought  to  rest,  again  into  motion, 
and  again  to  rest,  to  complete  the  period  of  a  stroke. 
This  consumes  much  power  ',  and  Mr  Watt  has  not  beei 
able  to  loud  an  engine  with  more  than  10  or  II  poon^ 
on  the  inch  and  preserve  a  Bofficieot  quantity  of  motion, 
*n  as  to  make  13  or  15  six-feet  atrokea  in  a  second. 
Many  atteropis  have  been  made  to  leasco  this  mass  by 
using  a  light  framed  wheel,  or  a  li^ifbt  frame  of  cupen- 
Iry,  in  place  of  a  solid  beam.  These  have  generally 
been  constructed  by  persons  ignornnt  of  the  true  scien- 
tific principles  of  carpentry,  and  have  fared  according- 
ly. Mr  Watt  has  made  similar  attempts  ;  but  founrf, 
that  atlhongh  at  first  they  were  abundantly  strong,  yet 
after  a  short  lime's  employment  the  straps  and  holts  nitH 
which  the  wooden  parts  were  conbected  cut  tticit  way 
into  the  wood,  and,  the  framing  grew  loose  in  the  joicti, 
and,  without  giving  any  warning,  went  to  nieces  in  as 
instant.  A  solid  massy  simplebeaui  of  sufficient  strrn^b, 
bends,  and  sensibly  complains  (as  the  carpenters  expiess 
it),  before  it  breaks.  In  all  great  engines,  therefore, 
such  only  are  employed,  and  in  smaller  engines  he  some- 
times uses  cast-iron  wheels  or  pulleys-,  nay,  he  frequent- 
ly uses  no  beam  or  equivalent  whatever,  bnt  employs  tbe 
bteam-piston  rod  to  drive  the  macbioery  to  vrfaicfa  tbe 
ensine  is  applied. 

We  presume  that  our  thinking  readers  will  not  U 

displeased  with  this  rational  history  of  the  progress  of 

this  engine  in  tbo  bauds  of  its  ingenious  and  worthy  in- 

Tcntor,     We  owe  it  to  the  cooimunicationa  of  a  friend, 

vea 


STEAM-ENGINK. 


c  of 
K  en- 


itAA-  vreW  aequaintecl  with  him,  and  able  to  judge  of  his 
ngine.  merits.  The  public  see  him  always  associated  with  the 
'"^'**^  no  less  celebrated  maehanic  and  philosopher  Mr  Boulton 
Wau  ®*  ^^^  "*•*■  Birminghain  (see  SoHo).  They  have 
•ciated  shared  the  royal  patent  from  the  l)eginning ;  and  the 
b  Mr  alliance  is  equally  honourable  to  both. 
Itoa.  'pi,^  advantages  derived  from  the  patent  right  show 

eaco      ^^^  ^^^  superiority  of  the  engine  and  the  liberal  minds 
r  pro-    of  the  proprietors.'    They  erect  the  engines  at  the  ex- 
are  de-  pence  of  the  employers,  or  give  working  drafts  of  all 
d  ia  e.  ||||.  p^rts^  with  instructions,  by  which  any  resident  en^ 
!r*  *""  gineer  may  execute  the  work.     The  employers  select 
the  best  engine  of  the  ordinary  kind  in  the  kingdom, 
compare  the  quantities  of  fuel  expended  by  each,  and 
pay  to  Messrs  Watt  and  Boulton.  one-third  of  the  an- 
nual savings  for  a  certain  term  of  years.     By  this  the 
patentees  are  excited  to  do  their  utmost  to  make  the 
engine  perfect ;  and  the  employer  pays  in  proportion  to 
the  advantage  he  derives  from  it. 

It  may  not  be  here  improper  to  state  the  actual  per* 
formance  of  some  of  these  enginesi  as  they  hAve  been 
ascertained  by  experiment. 
^6  An  engine  having  a  cylinder  of  31  inches  in  diame- 

lat  the  ter,  and  making  1 7  double  strokes  per  minute,  performs 
alnoe'df^^*  work  of  forty  horses  working  night  and  day  (for 
which  three  relays  or  1 20  horses  must  be  kept),  and 
burns  li,ooo  pounds  of  StiiiTordshire  coal  per  day.  A 
cylinder  of  19  inches,  making  25  strokes  of  4  feet  each 
per  minute,  performs  the  work  of  12  hordes  working 
constantly,  and  burns  3700  pounds  of  coals  per  day. 
A  cylinder  of  24  inchesi,  making  22  strokes  of  5  feet, 
burns  5500  pounds  of  coals,  and  is  equivalent  to  the 
constant  work  of  20  horses.  And  the  patentees  think 
themselves  authorized  by  experience  to  say  in  general, 
that  these  engines  will  raise  more  than  20,000  cubic 
feet  -of  water  24  feet  high  for  every  hundred  weight  of 
good  pit-coal  consumed  by  them. 

In  consequence  of  the  great  superiority  of  Mr  Wat  t*s 
engines,  both  with  respect  to  economy  and  manageable- 
ness,  they  have  become  of  most  extensive  use  \  and  in 
every  demand  of  manufacture  on  a  great  scale  they  of- 
fer us  an  indefatigable  servant,  whose  strength  has  no 
Dosed  to'*®""^*'  '^^^  greatest  mechanical  project  that  erer  en- 
in  the  gAged  the  attention  of  man  was  on  the  point  of  being 
executed  b?  this  machine.  The  States  of  Holland  were 
treating  with  Messrs  Watt  and  Boulton  for  draining  the 
Haerlem  Meer,  and  even  reducing  the  Zuyder  Zee : 
and  we  doubt  not  but  that  it  will  be  accomplished  when- 
ever that  unhappy  nation  has  sufficiently  felt  the  diffe- 
rence between  liberty  and  foreign  tyranny.  Indeed  such 
unlimited  powers  are  afforded  by  this  engine,  that  the 
engineer  now  thinks  that  no  task  can  be  proposed  to  liim 
which  he  cannot  execute  with  profit  to  his  employer. 
No  wonder  then  that  all  classes  of  engineen  have 
ipu  to  turned  much  of  their  attention  to  this  engine  9  and  see- 
ing that  it  has  done  so  much,  that  they  try  to  make  it 
do  still  more.  Numberless  attemptn  have  been  made  to 
improve  Mr  Wattes  engine ;  anil  it  would  occupy  a  vo- 
lume to  give  an  account  of  them,  whilst  that  account 
would  do  no  more  than  indulge  curiosity.  Our  engi- 
neers by  profei^sion  are  in  general  miserably  deficient  in 
that  accurate  knowledge  of  mechanics  and  of  chemistry 
which  is  necessary  for  understanding  this  machine ',  and 
wc  have  not  heard  of  one  in  this  kingdom  who  can  be 
put  on  a  par  with  the  present  patentees  in  this  respect. 
Must  of  the  attempts  of  engineers  have  been  made  with 
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the  humbler  view  of  availing  themselves  of  Mr  Watt*s    Stcnm. 
discoveries,  so  as  to  construct  a  steam-engine  superior    Ki^gtnr. 
to  Neweomen^s,  and  yet  of  a  form  sufficiently  difVercnc  *— *-v^— ^ 
from  Watt's  to  keep  it  without  the  reach  of  his  patent. 
This  they  have  in  general  accomplished  by  performing 
the  condensation  in  a  place  which,  with  a  little  stretch 
of  fancy,  not  unfrequent  in  a  court  of  law,  may  be  culled 
part  of  t/ie  cylimkr,  •^^ 

The  suceess  of  most  of  these  attempts  has  interfered  and  tlit 
so  little  with  the  interest  of  the  patentees, '  that  tlieii '^"'^^^  ©'^ 
have  not  hindered  the  erection  of  many  engines  winch  nJj"I^„;"4j 
the  law  would  have  deemed  encroachments.    We  think  tb«  oihct. 
it  our  doty  to  give  our  opinion  on  this  subject  without 
reserve.     These  are  most  expensive  undertakings,  and 
few  employers  are  able  to  judge  accurately  of  the  ni(!- 
rits  of  a  project  presented  to  them  by  an  ingenious  ar- 
tist.    They  may  see  the  practicability  of  the  scheme,  by 
having  a  general  notion  of  the  expansion  and  condensa- 
tion of  steam,  and  they  may  be  misled  by  the  ingenuity 
ftppatent  in  the  constniction.     The  engineer  himself  is 
frequently  the  dupe  of  his  own  ingenuity  \  and  it  is  not 
always  flishonesty^    but    frequently  ignorance,  which 
makes  him  prefer  his  own  invention  or  (as  he  thinks  it) 
improvement.  *  It  is  a  most  delicate  engine,  and  requires 
much  knowledge  to  see  what  does  and  what  does  not 
improve  its  performance.     We  have  gone  into  the  pre-^ 
ceding  minute  investigation  of  Mr  Watt's  progress  with 
the  express  purpose  of  making  our  readers  fully  masteia 
of  its  principles,  and  have  more  than  once  pointed  out 
the  real  improvements,  that  they  may  be  firmly  fixed 
and  always  ready  in  the  mind.     By  having  recourse  to 
them,  the  reader  may  pronounce  with  confidence  on  the 
merits  of  any  new  construction,  and  will  not  he  decei- 
ved by  the  pufis  of  an  ignorant  or  dishonest  engineer.  ,        ^^ 

We  must  except  from  this  general  criticism  a  con- £xccpiioii 
struction  by  Mr  Jonathan  Homblower  near  Bristol,  on  in  fMvour 
account  of  its  singularity,  and  the  ingenuity  and  reaf^''  ^^ 
ftkill  which  appears  in  some  particulars  of  its  construe-^**"*   **''' 
tion.     The  following  short  description  will  sufficiently 
explain  its  principle,  and  enable  our  readers  to  appre- 
ciate its  merit. 

A  and  B  (fig.  15.)  represent  two  cylinders,  of  which 
A  is  the  largest.  A  piston  moves  in  each,  having  their 
rods  C  and  D  moving  through  collars^  at  £  and  F.  ncscriptioa 
These  cylinders  may  be  supplied  with  steam  from  thcorhis 
boiler  by  means  of  the  square  pipe  G,  which  has  a  flanch  tteam-o* 
to  connect  it  with  the  rest  of  the  steam-pipe.  This 6^"^ 
square  part  is  represented  as  branching  off  to  both  cy- 
linders, c  and  d  are  two  cocks,  which  have  handled 
and  tumblers  as  usual,  worked  by  the  plug-beam  W. 
On  the  fore-side  (that  is,  the  side  next  the  eye)  of  the 
cylinders  is  represented  another  communicating  pipe, 
whose  section  is  also  square  or  rectangular,  having  also 
two  cocks  II,  b.  The  pipe  Y,  immediately  under  the 
cock  ^,  establishes  a  communication  betweeti  the  upper 
and  lower  parts  of  the  small  cylinder  B,  by  opening 
the  cock  b»  There  is  a  similar  pipe  00  the  other  side 
of  the  cylinder  A,  immediately  ander  the  cock  d. 
When  the  cocks  r  and  a  are  open,  and  the  cocks  b  and 
d  are  ^hut,  the  steam  from  the  boiler  has  free  admission 
into  the  upper  part  of  the  cylinder  B,  and  the  steam 
from  the  lower  part  of  B  has  a  free  admission  into  the 
upper  part  of  A  \  but  the  upper  part  of  each  cylinder 
has  no  communication  with  its  lower  part. 

Yrom  the  bottom  of  the  great  cylinder  proceeds  th« 
eduction-pipe  K,-ha¥inga  valve  at  its  opening  into  ths 
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Mrflm.     bolti  Ktiich  connect   the    npper  bcKni  nith  the  tno  iron 
Kii^iie     liAra  under  its  ends  irill  work  loose  in  their  holes,  and 
'■      V    -^  tear  out  the  wood  which  lies  between  them.     We  would 
propone  to  substitute  an  iron  bar  for  the   nhole  of  tbia 
upper  beam.     This  vrorking  beam  highly  deserves  the 
attention  of  all  carpenter!  and  engineen.    We  have  that 
opinion  of  Mr  HornbkiiTeT''d  knowledge    and   talents, 
that  we  are  cunfident  that  he  will  see  the  fairness  ofour 
enamioation  of  his  engine,  and  vre  trust  to  his  candour 
for.  an  excuse  for  our  criticism. 
*^  ,  The  reciprocating  motion  of   the  steam-engine  has 

reel'     gj^y^yg  [^^„  considered  as  a  gnat  defectj   for  though  it 
n.MilnTf    he  now  obviated    by  connecting  it  with  a  fly,  yet,  un- 
tlir  •t«i>ni-  less  it  iian  engine  of  double  stroke,  this  6t  must  be  an 
iii;iiie  i>  ■  enormous  mass  of  matter  moving  with  great  velocity, 
(l.-icci  •nil  j^uy  accident  happening   to  it  would   produce  dreadfiil 
Jiid  '*"""  eflects  :   A  part  of  the  rim  detaching  itself  would  have 
the  force  ufa  bomb,  and  no  building  could  withstand  it. 
Many  attempts  have  been   made  to  produce  a  circular 
motion  at  once  hy  the  steam.     It  lias  been  ntade  to 
blow  on  the  vanes  of  a  wheel  of  various  forms.     But 
the  rarity  of  steam  is  such,  that  even  if  none  is  condensed 
by  the  cold  of  the   vanes,  the  impulse  is  exceedingly 
feeble,  and  the  expence  of  steam,  so  as  to  produce  any 
w  If   ■e"iceable  impulse,  is  enormoo*.     Mr  Walt,  among 
Bt'einpu  I'o^'"  fi"'  specuUtioni  on  the  steam  engine,  made  some 
l>rodoc«a    attempts  of  this  kind.     One  in   particular  wm  uncom- 
Tircnlar       monly  ingenicns.     It  consisted   of  a  drum  turning  air- 
"lotion  bf    tight  within  another,  with  cavities  bo  disposed  that  there 
U|J!^||^^     was  a  constant  and  |p*at  pressure  urging  it  in  one  direc- 
tion.     But  no  pnckmg  of  the  common  kind  could  pre* 
serve  it  air-tight  with  tuflicient  mobility.    He  succeeded 
by  immersing  it  in  mercury,  or  In  an  amalgam  which 
remained   fluid  in  the  heat  of  bniling  water  i  but  the 
continual  lrilur«tion  soon  calcined  the  fluid  and  rendered 
it  useless.   He  then  tried  Parent's  or  Dr  Barker's  mill, 
inclosing  tlw  arms  in  a  metal  drum,  which  wb*  immer- 
sed in  cold  water.     The  steam  rushed  rapidly  along  the 
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pipe  which  was  the  axis,  and  It  waa  hoped  that  a  great 
reaction  irould  have  be«n  exerted  kt  the  coda  m  the  J 
anna  ;  hut  it  waa  almoat  nothing.  Tht:  reaaon  seems 
lo  be,  that  the  greatest  part  of  the  ateMin  waa  CMidriMed 
in  the  cold  arms.  It  was  then  tried  in  «  drum  kept 
bolting  hot ;  but  the  impulse  was  now  very  amall  in 
comparison  with  the  expence  of  atram.  This  moft  be 
the  cose. 

Mr  Watt  has  described  in  bis  apecification  to  thepa. 
tent  office  some  contrivance*  for  producing  >  circBlar 
motion  by  the  immediate  action  of  the  atnun.     Soote 
of  theae  produce  altemate  matiaas,  aud   are  perfectly 
aoalogoa*  to  bit  doabla-atroke  engioe.      Other*  prodoce 
a  coatinned  motion.     But  he  has  not  Kiven  such  a  de> 
icription  of  his  valve*  for  thi*  purpose  aa  can  enable  m 
engineer  to  construct  one  af  tliem.      From  any  goesi 
that  we  can  form,  we  think  the  machine  yerj  inpeTfecl; 
and  we  do  uot  find  that  Mr  Watt  haa  ever  erected  a 
contiouout  circular  engine.    He  haa  doubtless  found  alliti 
hi*  attempts  inferior  to  tbe  reciprocating  engine  with  a" 
fly.     A  very  cri^e  scheme  of  this  kind  tnay  be  aeea  iar' 
the  TranaactioM  of  the  Ron\  Society  of  Dublin  1 787.1a 
But  although  nnr  attempt*  hate  hitherto  failed,  we  bopc^ 
that  the  case  is  not  yet  desperate;   we  sec  diScreot  pria-^ 
ciplcs  which  have  not  yet  been  employed.  *'' 

We  shall  conclude  our  account  of  thi*  noble  engine  h 
with  nb*erving,  that  Mr  Watt's  form  auggcata  the  coo-n 
atruction  of  an  excellent  air-pump.  A  large  ressel  majF 
he  made  to  communicate  with  a  boiler  at  one  tide,  aad"' 
with  tbe  pump-receiver  on  the  other,  and  also  with  a^ 
condenser.  Suppoae  thi*  vessel  of  ten  times  the  caps-ii 
city  of  the  receiver }  fill  it  with  steam  from  the  boiler, 
and  drive  out  the  air  from  it ;  then  open  ita  commnni* 
cation  with  tbe  receiver  and  the  condenser.  Tliis  will 
rarefy  the  air  of  tbe  receiver  ten  times.  Repealing  the 
operation  will  rarefy  it  too  times  ;  the  third  operation 
will  rarefy  it  lOOo  times  j  the  faurtb  ro.ooo  timWj 
8tc.     All  this  may  be  done  in  half  a  mioste. 


Steam.  Steasi  Kili/ien.  Ever  fcincc  Dr  Papin  contrived  bit 
■Al j^*irr  (about  tbe  year  1690),  schemes  have  been  pro- 
posed for  dressing  victuals  by  the  steam  of  boiling  water. 
A  philosophical  club  used  to  dine  at  Snllcro's  coflee- 
bnuse,  Chelsea'^  about  40  years  age,  and  had  tbelr  vic- 
tuals dressed  hy  hanging  tbem  in  the  boiler  of  the  steam- 
engine  which  raises  water  for  tbe  supply  of  Picadill* 
and  its  ncigbbourbood.  They  were  completely  dressed, 
and  both  expeditiously  aud  with  high  flavour. 

A  patent  was  obtained  for  an  apparatus  for  ihispur* 
pose  by  a  tin-nsan  in  London  ;  we  think  of  the  name  of 
Tate-  They  were  afterwards  made  on  a  much  more 
'effeclive  plan  by  Mr  Gregory,  an  ingenious  trades- 
man  in   Edinburgh,  and  are  coming  into  very  genemi 

It  is  well  known  to  the  philosopher  that  the  sleam  of 
bailing  water  contains  a  prodigious  quantity  of  heat, 
wbicb  it  retains  in  a  latent  state  ready  to  he  faithfully 
-accounted  for,  and  communicated  lo  any  colder  body. 
Evrry  eonk  knows  the  grrat  acaldiiig  power  of  (team, 
and  is  disposed  to  think  that  it  ih  much  holler  than 
boiling  water.     This,  however,  is  a  mistake  j  for  it  will 


raise  the  thermometer  no  higher  than  the  tvatcr  fron 
which  it  conies.  But  we  can  assure  the  cook,  that  if  ' 
he  make  the  steam  from  the  spout  of  a  lea-kettle  pas) 
through  a  great  body  of  cold  water,  it  will  be  condea- 
ted  or  changed  inlo  water  ;  and  when  one  pound  1^  wa- 
ter has  In  this  manner  been  bailed  olT,  it  will  bate 
Iwated  tho  mass  of  cold  water  as  much  as  if  we  htJ 
thrown  into  it  seven  or  eight  hundred  pound*  of  boiling 
hot  water. 

If,  therefore!,  a  boiler  be  properly  fitted  up  in  a  fur- 
nace, and  if  the  steam  of  the  water  boiling  in  it  be  coo- 
vcyed  by  a  pipe  into  a  pan  containing  vicluala  lo  he 
dressed,  every  thing  can  be  cooked  that  requires  nt 
higher  degree  of  heat  than  that  of  boiling  water:  And 
thi*  will  be  done  without  any  risk  of  scorching,  or  any 
kind  of  overheating,  wbicn  frequently  a poils  unr  dnbes^ 
and  proceeds  from  ibe  burning  beat  of  a!r  coming  1* 
those  parts  of  tbe  pot  or  pan  which  is  not  filled  with  li- 
quor, and  is  covered  only  with  a  film,  XThich  quickly 
burns  and  taints  the  whole  dibli.  Nor  ivill  the  cooL  be 
icoichcd  by  the  great  beat  of  the  open  fire  that  is  ne- 
ctv~M-y  fordiccsiogot  oDccanumbci  ofdifbea,  nor  bavt 
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Steam-  J>is  person  and  clothes  soiled  by  the  «moke  and  soot  un- 
Lucben^  Hvoiduble  in  the  cooking  on  an  open  fire.  Indeed  the 
whole  process  is  so  neat,  so  manageable,  so  open  to  in- 
spection, and  so  cleanly,  that  it  need  neither  fatigue  nor 
oilend  the  delicacy  of  the  nicest  lady. 

We  had  great  doubts,  "when  we  first  heard  of  this  as 
ft  general  mode  of  cookery,  as  to  its  economy  j  we  had 
none  as  to  its  efficacy.  We  thought  that  the  steam, 
and  consequently  the  fuel  expended,  must  be  vastly  great- 
er than  by  the  immediate  use  of  an  open  fire  j  but  we 
have  seen  a  large  tavern  dinner  expeditiously  dressed  in 
this  manner,  seemingly  with  much  less  fuel  than  in  the 
common  method.  The  following  simple  narration  of 
facts  will  show  the  superiority.  In  a  paper  manufactory 
in  this  neighbourhood,  the  vats  containing  the  pulp  into 
which  the  frames  are  dipped  are  about  six  feet  diameter, 
and  contain  above  200  gallons.  This  is  brought  to  a 
proper  heat  by  means  of  a  small  cockle  or  furnace  in  the 
middle  of  the  liquor;  This  is  heated  by  putting  in 
about  one  himdred  weight  of  coals  about  eight  o^cTock 
in  the  evening,  and  continuing  this  till  four  next  morn- 
ing, renewing  the  fuel  as  it  burns  away.  This  method 
was  lately  changed  for  a  steam  heater.  A  furnace,  ha- 
ving a  boiler  of  five  or  six  feet  diameter  and  three  feet 
deep,  is  heated  about  one  o*clock  in  the  morning  with 
two  hundred  weight  of  coaln,  and  the  water  kept  in 
brisk  ebullition.  Pipes  go  off  from  this  boiler  to  six 
▼atj,  some  of  which  are  at  90  feet  distance.  It  is  con- 
veyed into  a  flat  box  or  vessel  in  the  midst  of  the  pulp, 
where  it  condenses,  imparting  its  heat  to  the  sides  of  the 
box,  and  thus  heats  the  surrounding  pulp.  These  six 
vats  are  as  completely  heatJRd  in  three  hours,  expending 
about  three  hundred  weight  of  coals,  as  they  were  for- 
merly in  eight  hours,  expending  near  eighteen  hundred 
weight  of  coals.  Mr  Gregory,  the  inventor  of  this 
steam-heater,  has  obtained  (in  company  with  Mr  Scott, 
plumber,  Edinburgh)  a  patent  for  the  invention  ^  and 
we  are  persuaded  that  it  will  come  into  very  general  use 
for  many  %imilar  purposes.  The  dyers,  hat  makers,  and 
many  other  manufacturers,  have  occasion  for  large  vats 
kept  in  a  continual  heat ;  and  there  seems  no  way  so 
efi'ectual. 

Indeed  when  we  reflect  seriously  on  the  subject,  we 
see  that  this  method  has  immense  advantages  considered 
merely  as  a  mode  of  applying  heat.  The  steam  may  be 
applied  to  the  vessel  containing  the  victuals  in  every 
part  of  its  surface  :  it  may  even  be  made  to  enter  the 
vessel,  and  apply  itself  immediately  to  the  piece  of  meat 
that  is  to  be  dressed,  and  this  without  any  risk  of  scorch- 
ing or  overdoing.— And  it  will  give  out  about  -j^  of 
the  heat  which  it  contains,  and  will  do  this  only  if  it  be 
wanted  j  so  that  no  heat  whatever  is  wasted  except  what 
is  required  for  heating  the  apparatus.  Experience  shows 
that  this  is  a  mere  trifle  in  comparison  of  what  was  sup* 
posed  necessary.  But  with  an  open  fire  we  only  apply 
uie  flame  and  hot  air  to  the  bottom  and  part  of  the  sides 
of  our  boiling  vessels :  and  thia  application  is  hurried 
in  the  extreme  ^  for  to  make  a  great  heat,  we  must  have 
a  great  fire,  which  requires  a  prodigious  and  most  ra- 
pid current  of  air.  This  air  touches  oiir  pans  bat  for  a 
moment,  imparts  to  them  but  a  small  portion  of  its 
beat  \  and  we  are  persuaded  that  three-fourths  of  the 
heat  is  carried  up  the  chimney,  and  escapes  in  pure 
waste,  while  another  great  portion  beams  out  into  the 
kitghen  to  the  g^reat  annoyance  of  th^  scorched  cojol^. 
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We  think,  therefore,  that  a  page  or  two  of  this  work    ^t^AMr 
will  not  be  thrown  awaj  in  the  description  of  a  contri-  KiiditiK 
vance   by  which  a  saving  may  be  made  to  the  enter- 
tainer, and  the  providing  the  pleasures  of  his  table 
prove  a  le»s  fatiguing  task  to  this  valuable  corps  of  prac- 
tical chemists. 

Let  A  (fig.  I.)  represent  a  kitchen-boiler,  either  pro- 
perly fitted  up  ill  a  furnace,  with  its  proper  fire-place, 
ash-pit,  and  flue,  or  set  on  a  tripod  on  the  open  fire,  or 
built  up  in  the  general  fire-place.  The  steam-pipe  BC 
rises  from  the  cover  of  this  boiler,  and  then  is  led  awayr 
with  a  gentle  ascent  in  any  convenient  direction.  C  re« 
presents  the  i»ection  of  this  conducting  steam-pipe. 
Branches  are  taken  ofl'  from  the  side  at  proper  distances. 
One  of  these  is  represented  at  CDE,  furnished  with  a 
cock  D,  and  having  a  taprr  nozzle  £,  fitted  by  grind- 
ing into  a  conical  piece  F,  which  communicates  with  an 
upright  pipe  Gil,  which  is  soldered  to  the  side  of  the 
stewing  vessel  FQRS,  communicating  with  it  by  the 
short  pipe  I.  The  vessel  is  fitted  with  a  cover  OT,  ha- 
ving a  staple  handle  V.  The  piece  of  meat  M  is  laid> 
on  a  tin-plate  grate  KL,  pierced  with  holes  like  a  cul- 
lender, and  standing  on  three  shoit  feet  »  n  ». 

The  steam  from  the  boiler  comes  in  by  the  pipe  I^. 
and  is  condensed  hy  the  meat  and  by  the  sides  of  the 
vessel,  communicating  to  them  all  its  heat.  What  is 
not  so  condensed  escapes  between  the  vessel  and  its  co- 
ver. The  condensed  water  lies  on  the  bottom  of  the 
vessel,  mixed  with  a  very  small  quantity  of  gravy  and 
fatty  matter  from  the  victuals.  Frequently,  instead  of 
a  cover,  another  stew-vessel  with  a  cullender  bottom  is 
set  on  this  one,  the  bottom  of  the  one  fitting  tiie  mouth 
of  the  other  :  and  it  is  observed^  that  when  this  is  done, 
the  dish  in  the  under  vessel  Is  more  expeditiously  and 
better  dressed,  and  the  upper  dish  is  more  slowly,  but  um. 
completely,  stewed. 

This  description  nf  one  stewing  vessel  may  serve  to* 
give  a  notion  of  the  whole  ;  only  we  mnst  observe^  that 
when  broths,  soups,  and  dishes  with  made  sauces  orcou'- 
taining  liquids^  are  to  be  dressed,  they  must  be  put  into^ 
a  smaller  vessel,  which  is  set  into  the  vessel  FQRS,  and 
is  supported  on  three  short  feet,  so  tliat  there  may  be  a 
space  all  around  it  of  about  an  inch  or  three  quartera. 
of  an  inch..     It  is  observed,  that  dishes  of  this  kind  are 
not  so*  expeditiously  cooked  as  on  an  open  fire,  but  as 
completely  in  the  end,  only  requiring  (0  be  turned  up^ 
new  and  then  to  mix  the  ingredients  ;  because  as  (he 
liquids  in  the  inner  vessel  can  nev^r  come  into  ebullitions^ 
unless  the  steam  from  the  boiler  be  made  of  a  dangerous 
heat,  and  every  thing  be  close  confined,  there  cannotv 
be  any  of  that  tumbling  motion,  that  we  observe  ina. 
boiling  pot. 

The  performance  of  this  apparatus  is  far  beyond  any- 
expectation  we  had  formed  of  it.     In  one  which  ^e  ex- 
amined, six  pans  were  stewing  together  by  means  of  a 
boiler  lo^  inches  in  diameter,  standing  on  a  brisk  open 
fire..    It  boiled  very  briskly,  and  the  steam  puffed  fre^- 
quently  through  the  chinks  between  the  6tew>pans  and . 
their  covers.     In  one  of  them  was  a  piece  of  meat  con- 
siderably above  30  pounds  weights     This  required  a- 
bove  four  hours  stewing,  and  was  then  very  thoroughly 
and  equally  cooked  ^  tlie  outside*  being  no  more  done 
than  the  heart,  and  it  was  near  two  pounds  heavier  than., 
when  put  in,  and  greatly  swelled.      In  the  mean  time. 
Several  di^bfss  bad  been  dressed  in  the  other  pans.    Am . 
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Far  as  we  could  judge,  this  cooking  did  not  consume 
one-third  part  of  the  fuel  which  an  open 'fire  would 
have  required  for  the  same  effect. 

When  we  consider  this  apparatus  with  a  little  more 
knowledge  of  the  mode  of  operation  of  fire  than  falls 
to  the  share  of  the  cooks  (we  speak  with  deference), 
and  consider  the  very  injudicious  manner  in  which  the 
ateani  is  applied,  we  think  that  it  may  be  improved  so 
as  to  surpass  any  thing  that  the  cook  can  have  a  notion 
of. 

When  the  steam  enters  the  stew-pan,  it  is  condensed 
on  th.e  meat  and  on  the  vessel  ^  but  we  do  not  want  it 
to  be  condensed  on  the  vessel.  And  the  surface  of  the 
vessel  is  much  greater  than  that  of  the  meat,  and  conti- 
nues much  colder  ',  fur  the  meat  grows  hot,  and  conti- 
nues so,  while  the  vessel,  made  of  metal,  which  is  a 
very  perfect  conductor  of  heat,  is  continually  robbed  of 
its  heat  by  the  air  of  the  kitchen,  and  rarried  off  by 
it.  If  the  meat  touch  the  side  of  the  pan  in  any  part, 
oo  steam  can  be  applied  to  that  part  of  the  meat,  while 
it  is  continually  imparting  heat  to  the  air  by  the  inter- 
medium of  the  vessel.  Nay,  the  meat  can  hardly  be 
dressed  unless  there  be  a  current  of  steam  through  it  \ 
and  we  think  this  confirmed  by  what  is  observed  above, 
that  when  another  stew-pan  is  set  over  the  first,  and  thus 
gives  occasion  to  a  current  of  steam  through  its  cullen- 
der bottom  to  be  condetKed  by  its  sides  and  contents, 
the  lower  dish  is  more  expeditiously  dressed.  We  ima- 
gine, therefore,  that  not  less  than  half  of  the  steam  is 
wasted  on  the  sides  of  the  different  stew- pant.  Onr  first 
attention  is  therefore  called  to  this  circumstance,  and  we 
wish  to  apply  the  steam  more  economically  and  effec- 
tually. 

We  would  therefore  constrnet  the  steam-kitchen  in 
the  following  manner : 

We  would  make  a  woodei^  chest  (which  we  shall  call 
the  Stew-chest)  ABCD  (fig.  2.).  This  should  be 
made  of  deal,  in  very  narrow  slips,  not  exceeding  an 
inch,  that  it  may  not  shrink.  This  should  be  lined  with 
very  thin  copper,'  lead,  or  even  strong  tinfoil.  This 
will  prevent  it  from  becoming  a  conductor  of  heat  by 
soaking  with  steam.  For  further  secuHty  it  might  be 
set  in  another  chest,  with  a  space  of  an  inch  or  two  all 
round,  and  this  space,  filled  with  a  composition  of  pow* 
dered  charcoal  and  clay.  This  should  be  made  by  first 
making  a  mixture  of  fine  potter^s  clay  and  water  about 
as  thick  as  poor  cream  :  then  as  much  powdered  char* 
coal  must  be  beat  up  with  this  as  can  be  made  to  stick 
together.  When  this  is  rammed  in  and  dry,  it  may  be 
hot  enough  on  one  side  to  tnelt  glass,  and  will  not  dis- 
colour white  paper  on  the  other. 

This  chest  must  have  a  cover  LMNO,  also  of  wood, 
having  holes  in  it  to  receive  the  stew-pans  P,  Q,  R. 
Between  each  pan  is  a  wooden  partition,  covered  on 
both  sides  with  milled  lead  or  tinfoil.  The  whole  top 
must  be  covered  with  very  spongy  leather  or  felt,  and 
made  very  flat.  Each  stew-pan  must  have  a  bearing  or 
shoulder  all  round  it,  by  which  it  is  supported,  resting 
on  the  felt,  and  lyin?  so  true  and  close  that  no  steam 
can  escape.  Some  of  the  pans  should  be  simple,  like 
the  pan  F,  for  dressing  broths  and  other  liquid  dishes. 
Others  should  be  like  £  and  G,  having  in  the  bottom  a 
pretty  wide  hole  H,  K,  which  has  a  pipe  in  its  upper 
side,  rising  about  an  inch  or  an  inch  and  half  into  the 
«tew-paQ.    The  meat  is  laid  oq  a  cullender  plate,  as  in 


the  common  way  ;  only  there   must    be  no  holes  io  tbe   Sisti^ 
cullender   immediately  above   tbe    pip«?.*->These   stetr-  Xi^ 
pans  must  be  fitted  with  covers,  or  they  may  have  others*"^ 
fitted  to  their  mouths,  for  waiming  sauces  urotiierdi^ 
es,  or  stewing  greens,  and  many  other  subordinate  par- 
poses  for  which  they  may  be  fitted. 

The  main-pipe  from  the  boiler  must  have  branches, 
(each  furnished  with  a  cock,   nbich   admit  the  steam 
into  these  divisions.   At  its  first  entry  some  will  be  con- 
densed on  the  bottom  and  sides  ;   but  vre  imagine  that 
these  will  in  two  minutes  be  heated  so  as  to  condense  no 
more,  or  almost  nothing.     The  steam  will  also  quickly 
condense  on  the  stew-pan,  and  in   balF  a   minute  make 
it  boiling  hot,  so^thiit  it  will  condense  no  more;  all  the       j 
rest  will  now  apply  itself  to  tbe  meat  and  to  the  cover. 
It  may  perhaps  lie  advisable  to  allow  the  cover  to  con- 
dense steam,  and  even  to  waste  it.      This  may  be  pro- 
moted by  laying  on  it  flannel    soaked   in  water.     Oar 
view  in  this  is  to  create  a  demand  for  steam,  and  thus 
produce  a  current  through  the  stew-pan,   which  will  be 
applied  in  its  passage  to  the  victuals.      But  we  are  not 
certain  of  the  necessity  of  this.    Steam  is  not  like  com- 
won  air  of  the  same  temperature,   which  would  elide 
along  the  surfaces  of  bodies,  and  impart  to  them  a  small 
portion  of  its  heat,  and  escape  with  the  rest.     To  pro- 
duce this  effect  there  tmist  he   a  current ;  for  air  hot 
enongh  to  melt  lead,  will  not  boii  water,   if  it  be  kept 
stagnant  round  the  vessel.    But  steam  imparts  tbe  uMe 
of  its  latent  heat  to  anybody  colder  than  boilin^r  water, 
and  goes  no  farther  till  this  body  be  made   boiling  hot. 
It  is  a  most  faithful  carrier  of  heat,  and  will  deliver  its 
whole  charge  to  any  body  that  can  take  it.     Thercfcre, 
although  there  were  no' partitions  in  the  stew-chest,  and 
the  steam  were  admitted  at  the  end  next   the  boiler  if 
the  pan  at  the  farther  end  be  colder  than  the  rest   it  will 
all  go  thither;  and  will,  in  short,  communicate  to  every 
thing  impartially  according  to  the  demand.    If  any  per- 
son has  not  the  confidence  in  the  steam  which  we  ex- 
press, he  nrmy  still  be  certain  that  there  must  be  a  pro- 
digious saving  of  heat  by  confining  the  whole  in  the 
stew-chest ;  and  he  may'make  the  pans  with  entire  bot- 
toms, and  admit  the  steam  into  them  in  tbe  common 
way,  by  pipes  which  come  through  the  sides  of  the  chest 
and  then  go  into  the  pan.     There  wiN  be  none  lost  by 
condensation  on  the  aides  of  the  chest ;  and  tbe  pans  will 
soon  be  heated  up  to   the  boiling  temperature  ,   and 
hardly  any  of  their  heat  will  be  wasted,  because  the  air 
in  the  chest  will  he  stagnant.     The  chief  reason  for  re- 
commending our  method  is  the  much  greater  ease  with  [ 
which  the  stew-pans  can  be  shifted  and  cleaned.    There 
wiU  be  little  difference  in  the  performance. 

Nay,  even  the  common  steam-kitchen  may  be  prodi- 
giously-improved  by  merely  wrapping  each  pan  in  three 
or  fouF  folds  of  coarse  dry  Qannel,  or  making  flannel 
bags  of  three  or  four  folds  fitted  to  their  shape,  which 
can  be  put  on  or  removed  in  a  minute.  It  will  also 
greatly  conduce  to  the  good  performance  to  wrap  the 
main  steam  pipe  in  the  same  manner  in  flannel. 

We  said  that  this  main- pipe  is  conducted  from  the 
boiler  with  a  gentle  ascent.  The  intention  of  this  is, 
that  the  i?ater  produced  by  tbe  unavoidable  condeosa* 
tion  of  the  steam  may  ron  back  iuto  the  boiler.  Bat 
the  rapid  motion  of  the  steam  generally  sweeps  it  op 
hill,  and  it  runs  into  the  branch-pipes  and  descends  into 
the  stew-pans.   Perhaps  it  would  be  as  well  to  give  tbe 
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gjieMB-  ttitin-pipe  a  decHvily  the  otlier  xray^  hxA  allow  all  the 
Lichen,  mittr  to  ooHect  in  a  hot  vrtW  at  th«  farther  end,  by 
means  of  a  fleseendiog  pipe,  haritig  a  loadtrd  valve  at 
the  end.  This  tnay  be  ae  contrived  as  to  be  chise  by 
'  the  fire,  ^here  it  would  be  so  warm  that  it  would  not 
check  the  boiling  if  again  poored  into  the  boiler.  Bat 
the  utmost  attention  must  he  pud  to  cleanliness  in  the 
whole  of  this  passage,  because  this  water  is  boiled  again, 
and  its  steam  passes  through  the  heart  of  every  dish. 
Hiis  circumstance  forbids  us  to  return  into  the  boiler 
what  is  condensed  in  the  stew-pans.  This  would  mix 
the  tastes  and  flavours  of  every  dish,  and  be  very  disa- 
greeable. All  this  must  remain  in  the  bottom  of  each 
stewpan ^  for  which  reason  we  put  in  the  pipe  rising 
up  in  the  middle  of  the  bottom.  It  might  indeed  be  al- 
bwed  to  fall  down  intq  the  stew-ichest,  and  to  be  col- 
lected in  a  common  receptacle,  white  the  fat  would  float 
at  top,  and  the  clear  gravy  be  obtained  below,  perhaps 
fit  for  many  sauces. 

The  completest  method  lor  getting  rid  of  this  con- 
densed steam  would  be  to  have  a  smalt  pipe  running 
along  the  under  side  of  the  main  conductor,  and  com- 
municating with  it  at  different  places,  in  a  manner  simi- 
lar to  the  air  discharger  on  the  mains  of  water-pipes. 
In  the  paper  manufactory  mentioned  above,  each  steans 
box  has  a  pipe  in  its  bottom,  with  a  float-cocic,  tiy 
which  the  water  is  discharged  ;  and  the  main  pipe  being 
of  great  diameter,  and  laid  with  a  proper  acclivity,  the 
water  runs  back  into  the  boiler. 

But  these  precautions  are  of  little  moment  in  a  steam- 
kitchen  even  for  a  great  table ;  and  for  the  general  uf^e 
of  private  families,  would  hurt  the  apparatus,  by  mak- 
ing it  complex  and  of  nice  management.  For  a  small 
family,  the  whole  apparatus  may  be  set  on  a  table  four 
feet  long  and  two  broad,  which  may  be  placed  on  cast- 
ers, so  as  to  be  wheeled  out  of  the  way  when  not  in 
use.  If  the  main  conductor  be  made  of  wood,  or  pro- 
perly cased  in  flannel,  it  will  condense  so  little  steam 
that  the  cooking  table  may  stand  in  the  remotest  comer 
of  the  kitchen  without  sensibly  impairing  its  perform- 
ance \  and  if  the  boiler  be  proper! v  set  up  in  a  small 
furnace,  and  the  flue  made  so  that  tne  flame  may  be  ap- 
plied to  a  great  part  of  its  surface,  we  are  persuaded 
that  three-morths  of  the  fuel  used  in  common  cookery 
will  be  saved.  Its  only  inconvenience  seems  to  be  the 
indispensable  necessity  of  the  most  anxious  cleanliness 
in  the  whole  apparatus.  The  most  trifling  neglect  in 
this  will  destroy  a  whole  dinner. 

We  had  almost  forgotten  to  observe,  that  (he  boiler 
must  be  furnished  with  a  funnel  for  supplying  it  with 
water.  This  should  pass  through  the  top,  and  its  pipe 
reach  near  to  tfie  bottom.  It  will  be  proper  to  have  a 
cock  on  this  funnel.  There  should  also  be  another  pipe 
in  the  top  of  the  boiler,  having  a  valve  on  the  top.  If 
this  be  loaded  with  a  pound  on  every  square  inch,  and 
the  fire  so  regulated  that  steam  may  be  observed  to  pufl" 
sometimes  from  this  valve,  we  may  be  certain  that  it  is 
passing  through  our  disibes  with  sufficient  rapidity ;  and 
if  we  bhut  the  cock  on  the  funnel,  and  load  the  valve  a 
little  more,  we  shall  cause  the  steam  to  blow  at  the  co- 
vers of  the  stew-pans.  If  one  of  these  be  made  very 
tight,  and  have  a  hole  also  furnished  with  a  loaded  valve, 
this  pan  becomes  a  digester,  and  will  dissolve  bones, 
and  Ao  many  things  which  are  impracticable  in  the  or- 
dinary cookery. 
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SvEAst  dppliu:d  to  Heating  Rooms.  Steam  has  been  titm. 
successfully  applied  as  a  substitute  for  open  fires  in  heat-  ^^  'v  ' 
ing  manufactories,  and  promises  to  be  highly  beneficial, 
not  only  in  point  of  economy  in  saving  fuel,  but  also  in 
lessening  the  danger  of  accidental  fire.  The  following 
mode  6f  heating  a  cotton  mill  by  steam  was  propor^ed 
and  practised  in  1799  by  MrNiel  Snodgrass  of  Paisley. 
We  shall  give  an  account  of  it  in  his  own  words  *.        •  Phil 

"  Fig.  I.  presents  a  view  of  an  inner  gabfe,  which  is  *^-  "▼»>• 
at  one  extremity  of  the  preparation  and  spinning  rooms  '^^  . 
of  the  mill.  On  the  other  side  of  this  gable  there  is  a  dy. 
space  of  17  feet,  enclosed  by  an  outer  gable,  and  con-  fig.  i. 
taining  the  water-wheel,  the  staircase,  and  small  room's 
for  the  accommodation  of  the  work.  In  this  space  the 
furnace  and  boiler  are  placed  on  the  ground.  The  boiler 
cannot  be  shown  here,  as  it  lies  behind  the  gable  exhi- 
bited ;  nor  is  it  of  any  consequence,  as  there  is  nothing 
peculiar  in  it.  It  may  be  of  any  convenient  form.  Thb 
feeding  appaindtus,  &c.  are  in  every  respect  the  same  as 
in  the  boiler  of  a  common  steam-engine.  A  circular 
copper  boiler,  two  feet  diameter  by  two  feet  deep,  con* 
taining  30  gallons  of  Watef ,  with  a'  large  copper  head  as 
a  reservoir  for  the  steam,  was  found  to  answer  in  the 
present  instance.  The  steam  is  conveyed  frorii  the  boilet 
through  the  tfable,  by  the  copper  pipe  B,  into  the  tin 
pipe,  C,  C.  l^om  C  it  passed  into  the  centres  of  the  pet- 
pendicular  pipes  £,  C,  £,  by  the  small  bent  copper  tubel 
1),  D,  D.  The  pipes  £,  E,  £,  are  connected  under  the 
garret  floor  by  the  tubes  F,  F,  for  the  more  easy  circu- 
lation of  tlie  steam.  The  middle  pipe,  E,  is  carried 
through  the  garret  floor,  and  communicates  with  a  lying 
pipe,  ^6  feet  in  length  (the  end  of  which  is  seen  at  G), 
for  beating  the  garret.  At  the  further  extremity  of  the 
pipe  G,  there  is  a  valve  falling  inwards  to  prevent  a  va- 
cuum being  formed  on  the  coolmg  of  the  apparatus  ;  the 
consequence  of  which  would  be  the  crushiu^  of  the  pipes 
by  the  pressure  of  the  atmoaphei'e.  Simitar  valves  K,  K, 
are  placed  near  the  top  of  the  perpendicular  pipes, 
E,  K  ;  and  from  the  middle  oUe  E,  the  small  pipe  passes 
through  the  roof,  and  is  furnished  with  a  valve  at  I, 
opening  outwards,  to  suffier  the  air  to  escape  while  the 
pipes  are  filling  with  steam,  or  the  steam  itself  to  escape 
when  the  charge  is  too  high. 

'*  The  water  condensed  in  the  perpendicular  pipes 
£,  E,  E,  trickles  down  their  sides  into  the  three  fun- 
nels L,  L,  L,  the  necks  of  ^vhich  may  either  pass 
through  or  round  the  pipe  C,  into  the  copper  tuhe 
M,  M,  which  also  receives  the  water  condensed  in  C,  C 
by  means  of  the  short  tubes  N,  N.  Tlie  pipe  C,  C,  is 
itself  so  mueh  inclined  as  to  cause  the  water  to  run 
along  it  to  the  tubes  N,  N,  and  the  pipe  G  in  the  garret 
has  an  inclination  of  r8  inches  in  its  length,  to  bring 
the  water  condensed  in  it  back  to  the  middle  pipe  £. 
The  tube  M,  IVf,  carries  back  the  water  through  the 
gable  to  the  boiler,  which  stands  five  feet  lower  than 
this  tube.  It  is  material  to  return  the  water  to  the 
boiler,  as,  being  nearly  at  a  boiling  heat,  a  considerable 
expence  of  fuel  is  thereby  saved. 

*'  The  large  pipes  are  ten  inches  in  diameter,  and  are 
made  of  the  second  kind  of  tinned  iron  plates.  The  di- 
mensions of  the  smaller  tubes  may  be  seen  by  their  com- 
parative size  in  the  engraving,  and  perhaps  they  might 
he  varied  without  inconvenience. 

**  The  apparatus  erected  as  here  described,  has  been 
found  sufllciendy  strong,  and   has  required  no  materiai 
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StoaiB.  repairs  since  the  first  alteratioas  were  made.  The  lead* 
'  V  "'  ing  object  in  the  instance  under  consideration  being  to 
save  fuely  in  order  to  derive  as  much  beat  as  possible 
from  a  given  quantity  of  fuel,  the  flue  from  the  fur- 
nace, which  heats  the  boiler,  is  conveyed  into  common 
stone  pipes  placed  in  the  gable.  These  are  erected  so  as 
to  prevent  any  danger  of  fire,  in  the  manner  shown  in 
Fif.  3.  the  engraving,  fig.  2.  The  steam  with  this  auxiliary 
Gommanicates  a  heat  of  about  70^  to  the  mill,  the 
rooms  of  which  are  50  feet  long,  32!  feet  wide,  and  S^ 
feet  high,  except  the  lower  story  and  garret }  the  former 
of  which  is  II,  and  the  latter  seven  feet  high.  The 
rooms  warmed  in  this  manner  are  much  more  wholesome 
and  agreeable  than  those  heated  by  the  best  constructed 
stoves,  being  perfectly  free  from  vapour  or  contaminated 
air. 

*'  Tlie  application  of  the  principle  to  buildings  already 
constructed,  it  is  presumed,  will  be  sufliciently  obvious 
from  the  foregoing  details.  In  new  manufactories,  where 
the  mode  of  heating  may  be  made  a  part  of  the  original 
plan,  a  more  convenient  apparatus  may  be  introduced. 
This  will  be  best  explained  by  a  description  of  fig.  2. 
which  gives  a  section  of  a  cotton-mill  constructed  so  as 
to  apply  the  steam  apparatus  to  a  new  building. 

**  The  furnace  for  the  boiler  is  shown  at  a  (fig.  2.) 
The  flue  of  the  furniice  conveys  the  smoke  into  the  cast 
iron  stove  pipes,  i,  2,  3,  4.  These  pipes  are  placed  in  a 
space  in  the  gable,  entirely  inclosed  with  brick,  except 
at  the  small  apertures,  5,  6,  7,  8.  A  current  of  air  is 
admitted  below  at  9,  and  thrown  into  the  rooms  by  those 
ojHenings,  after  being  heated  by  contact  with  the  pipes. 
This  part  of  the  plan  is  adopted  with  a  view  to  prevent, 
as  much  as  possible,  any  of  the  heat,  produced  by  the 
,  fuel  used,  from  being  thrown  away.  It  may  be  omitted 

where  any  danger  of  fire  i§  apprehended  from  it,  and 
the  smoke  may  be  carried  oflT  in  any  way  that  is  consi- 
dered absolutely  secure.  So  far,  however,  as  appears 
from  exp<*rience,  there  seems  to  be  little  or  no  dan- 
ger of  fire  from  a  stove  of  this  construction.  The  greatest 
inconvenience  of  a  common  stove  is,  that  the  cockle  or 
metal  furnace  is  liable  to  crack  from  the  intensity  of  the 
heat.  By  the  continuity  of  the  metal  from  the  fire- 
place, an  intense  heat  is  also  conducted  along  the  pipes, 
which  exposes  them  to  the  same  accident.  Here  the 
smoke  being  previously  conveyed  through  a  brick  flue, 
can  never  communicate  to  the  pipes  a  degree  of  heat 
sufficient  to  crack  them.  In  like  manner  the  pipes,  hav- 
ing no  communication  with  the  rooms  but  by  the  small 
apertures,  cannot  come  in  contact  with  any  combustible 
Kubstaqce  ^  and  from  being  surrounded  with  air,  which 
is  constantly  changing,  can  impart  only  a  very  moderate 
degree  of  heat  to  the  walls.  The  iron  supporters  of  the 
pipes  may  be  imbedded  in  some  substance  which  is  a  bad 
conductor  of  heat,  as  furnace  ashes  and  lime,  &c.  The 
emission  of  heated  air  into  the  rooms  may  be  regulated 
by  valves.  As  the  pipes  are  not  exposed  to  cracking, 
there  is  no  risk  of  their  throwing  smoke  or  vapour  into 
the  rooms. 

**  The  boiler  &,  &,  is  six  feet  long,  three  and  a  half 
broad,  and  three  feet  deep.  As  there  is  nothing  pecu- 
liar in  the  feeding  apparatus,  it  is  omitted.  The  boiler 
may  be  placed  in  any  convenient  situation.  Where  a 
steam  engine  is  used  for  other  purposes,  the  steam  may 
be  taken  from  its  boiler.  The  pipe  r,  r,  conveys  the 
steam  from  the  boiler  to  the  first  perpendicular  pipe 
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df  d^  df  d.  There  if  an  expanding  joint  at  c,  stnfid,  ts 
make  it  steam-tight.  The  steam  ascending  in  the  fint 
pipe  d,  d^  df  enters  the  horizontal  pipe^^y^^  (which 
18  slightly  inclined)  expelling  the  air,  wbich  partly  es- 
capes by  the  valve  g^  and  is  partiv  forced  into  the  other 
pipes.  The  valve  g  being  considerably  loaded,  forces 
the  accumulating  steam  down  into  the  rest  of  the  pipes 
df  </,  d.  The  air  in  these  pipes  recedes  before  the  stean, 
and  is  forced  through  the  tubes  A^  k.  A,  into  the  pips 
m,  m.  Ill,  whence  it  escapes  at  the  valve  t\  and  the  Sf* 
phon  k.  The  water,  condensed  in  tbe  whole  of  tbs 
pipes,  passes  also  through  the  tubes  A,  A^  A,  A,  into  tin 
pipe  m,  m,  m,  which  has  such  a  declivity  as  to  dischargi 
the  water  at  the  syphon  A:,  into  the  hot  well  js,  wfaeoos 
it  is  pumped  back  into  the  boiler. 

^  The  whole  of  the  pipes  are  of  cast  iron,  except 
m,i»,  m,  which  is  of  copper.     The  perpendicular  pipes 
serve  as  pillars  for  supporting  the  beams  of  tbe  house,  bj 
means  of  the  projecting  pieces  o,  o^  o,   which  may  bs 
raised  or  lowered  at  pleasure  by  the  wedges  /i,  /i,  ji.  The 
pipes  are  sunk  in  the  beams  about  an  inch,  and  are  isads 
fast  to  them  by  tlie  iron  straps  ^,  q.  Those  in  the  lower 
story  rest  on  the  stones,  «,  «,  «,  «,  and  are  made  tight  at 
the  junction  with  stuffing.    The  pipe  in  each  story  sop- 
ports  the  one  in  the  story  above  by  a  stuflTed  joint  is 
shown  at  r.     The  pipes  in  the  lower   story  are  seven 
inches  in  diameter  j  those  in  the  higher  six  inches  ;  those 
in  the  other  two  are  of  intermediate  diameters.     The 
thickness  of  the  metal  is  three-eighths  of  an  inch.  The 
lower  pipes  are  made  larger  than  the  upper,  in  order  to 
expose  a  greater  heated  surface  in  the  lower  rooms,  be- 
cause the  steam  being  thrown  from  above  into  all  ths 
pipes,  except  the  first,  would  otherwise  become  incapable 
of  imparting  ain  equal  heat  as  it  descends.    There  is  do 
necessity  for  valves,  opening  inwards  in  this  apparatus, 
the  pipes  being  strong  enough  to  resist  the  pressure  of  the 
atmosphere. 

^^  The  cotton  mill  is  60  feet  long,  33  wide,  and  foor 
stories  liigh,  the  upper  being  a  garret  story.  In  the  en- 
graving, five  parts  out  of  nine  in  the  length  of  the 
building  are  only  shown.  The  apparatus  will  heat  the 
rooms  to  85^  in  the  coldest  season.  It  is  evident  that, 
by  increasing  the  size  or  the  number  of  tCe  pipes,  and 
the  supply  of  steam,  any  degree  of  heat  up  to  2 12°  may 
be  easily  produced.  It  may  even  be  carried  beyond  that 
point  by  an  apparatus  strong  enough  to  compress  the 
steam :  this,  however,  can  seldom  be  wanted.  At  first 
it  was  objected  to  this  construction,  that  the  expansion 
of  the  pipes,  when  heated,  might  damage  the  building: 
but  experience  has  proved,  that  the  expansion  occasion- 
ed by  the  heat  of  steam  is  quite  insensible.'' 

Steam  has  also  been  advantageously  employed  in  dry- 
ing muslin  goods,  when  the  state  of  the  weather  inter- 
rupts this  process  out  of  doors.  This  application  of  steam, 
we  understand,  was  the  invention  of  an  ingenious  me- 
chanic in  Paisley,  who  never  derived  the  smallest  benefit 
from  the  discovery.  It  was  adopted  immediately  by  some 
bleachers  in  the  neiighbourhood,  and  has  now  come  iofio 
very  general  use.  The  steam  is  introduced  into  cylin- 
ders of  tin  plate,  and  the  goods  to  be  dried  are  wrapped 
round  the  cylinders  which  communicate  to  them  a  heat 
equal  at  least  to  the  temperature  of  boiling  water,  and 

in  this  way  the  process  ofdrying  is  expeditiously  accom- 
plished. 

STEATITES,  or  Soap-earth,  a  species  of  minetal 

belonging 
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iilici  bdoDgiog  to  the  magnesian  genus.    See  Mikzralogt 

n .      Index, 

-71H.  STCATOMA,  a  kind  of  encysted  tamor,  consisting 
of  a  matter  like  suet  or  lard,  soft,  irithout  pain,  and 
without  discolouring  the  skin. 

8T££L,  iron  united  with  carbone,  from  which  it 
possesses  properties  distinct  from  those  of  iron,  and  which 
render  it  of  superior  value.  From  its  higher  degree  of 
hardnesA,  it  admits  a  finer  polish  and  assumes  a  brighter 
eolour.  When  tempered,  it  possesses  a  higher  degree  of 
elasticity,  and  is  also  more  sonorous.  It  is  more  weak* 
ly  attracted  by  the  Ibadstone,  it  receives  more  slowly 
the  magnetic  power,  but  it  preserves  it  longer.  When 
exposed  to  a  moist  air,  it  does  not  contract  rust  so  easi- 
ly as  iron.  See  Iron,  Chemistry  Index. 
Steel-Bow  Tenants.  See  Tenure. 
SvEEL-Yard^  is  one  of  the  most  ancient  presents 
which  science  has  made  to  society  \  and  though  long  in 
desuetude  in  this  country,  is  in  most  nations  of  the 
world  the  only  instrument  for  ascertaining  the  weight 
of  bodies.  What  is  translated  balance  in  the  Penta- 
tencb,  is  in  fiict  steelyard,  being  the  word  used  by  the 
Arabs  to  this  day  for  their  instrument,  which  is  a  steeU 

Iard.  It  is  in  common  use  in  all  the  Asiatic  nations, 
t  was  tlie  statera  of  the  Greeks  and  Romans,  and  seems 
to  have  been  more  confided  in  by  them  than  the  ba- 
lance )  for  which  reason  it  was  used  by  the  goldsmiths, 
while  the  balance  was  the  instrument  of  the  people.— 
Non  aurificis  statera  sed  pcpulari  irutina  examinare. 
Cic.  de  Orat.  238. 

.  The  steelyard  iy  a  lever  of  unequal  arms,  and,  in  its 
most  perfect  form,  is  constructed  much  like  a  common 
balance.  It  hangs  in  sheers  £  (fig.  i.)  resting  on  the 
nail  C,  and  the  scale  L  for  holding  the  goods  hangs  by 
%  nail  D  on  the  short  arm  BC.  The  counter  weight 
P  hangs  by  a  ring  of  tempered  steel,  made  sharp  in  the 
inside,  that  it  may  bear  by  an  edge  on  the  long  arm 
CA  of  the  steelyard.  The  under  edge  of  the  centre 
nail  C,  and  the  upper  edge  of  the  nail  D,  are  in  the 
straight  line  formed  by  the  upper  edge  of  the  long  arm. 
Thus  the  three  points  of  suspension  are  in  one  straight 
line.  The  needle  or  index  of  the  steelyard  is  perpen- 
dicular to  the  line  of  the  arms,  and  plays  between  the 
sheers.  The  short  arm  may  he  made  so  m^sive,  that, 
together  with  the  scale,  it  will  balance  the  long  arm  un- 
loaded. When  no  goods  are  in  the  scale,  and  the  coun- 
ter weight  with  its  hook  are  removed,  the  steelyard  ac- 
quires a  horizontal  position,  in  consequence  of  its  centre 
of  gravity  being  below  the  axis  of  suspension.  The  rules 
for  its  accurate  construction  are  the  same  as  for  a  com- 
mon balance. 

The  instrument  indicates  different  weights  in  the  fol- 
lowing manner :  The  distance  CD  of  the  two  nails  is 
considered  as  an  unit,  and  the  long  arm  is  divided  into 
a  number  of  parts  equal  to  it  \  and  these  are  subdivided 
as  low  as  is  thought  proper  \  vst  in  general,  the  long 
arm  is  made  a  scale  of  equal  parts,  commencing  at  the 
^ge  of  the  nail  C;  and  the  short  arm  contains  some  de- 
termined number  of  those  equal  parts.  Suppose,  then, 
that  a  weight  A  of  10  pounds  is  put  into  the  scale  L. 
l*he  counterpoise  P  must  be  of  such  a  weight,  that, 
when  hanging  at  the  division  10,  it  shall  balance  this 
weight  A.  Now  let  any  unknown  weight  W  be  put 
into  the  scale.  Slide  the  hook  of  the  counterpoise 
along  the  long  arm  till  it  balances  this  weight.     Sup- 
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pose  it  then  hanging  at  the  division  3J3*  We  conclude  Sicel-raid. 
that  there  is  38  pounds  in  the  scale.  This  we  do  on  *  ^ .  ■* 
the  authority  of  the  fundamental  property  of  the  lever, 
that  forces  acting  on ,  it,  and  balancing  each  other,  are 
in  the  inverse  proportion  of  the  distances  from  the  ful- 
crum to  their  lines  of  direction.  Whatever  weight  the 
counterpoise  is,  it  is  to  A  as  CD  to  10,  and  it  is  to  the 
weight  W  as  CD  to  38^  therefore  A  is  to  the  weight 
W  as  10  to  38,  and  W  is  38  pounds :  and  thus  the 
weight  in  the  scale  will  always  he  indicated  by  the  di- 
vision at  which  it  is  balanced  by  the  counterpoise. 

Our  well-informed  readers  know  that  this  fundamen- 
tal property  of  the  lever  was  discovered  by  the  renowned 
Archimedes,  or  at  least  first  demonstrated  by  hiiT) ;  and 
that  his  demonstration,  besides  the  defect  of  being  ap- 
plicable only  to  commensurable  lengths  of  the  arms,  baa 
been  thought  by  metaphysicians  of  the  first  note  to  pro- 
ceed on  a  postulate  which  seems  equally  to  need  a  de- 
monstration. It  has  accordingly  employed  the  utmost 
refinement  of  the  first  mathematicians  of  Europe  to  fur« 
nish  a  demonstration  free  from  objection.  Mr  D'Alem- 
bert  has  given  two,  remarkable  for  their  ingenuity  and 
subtlety  \  Foncenex  has  done  the  same  \  and  Professor 
Hamilton  of  Trinity  college,  Dublin,  has  given  one 
which  is  thought  the  least  exceptionable.  But  critics 
have  even  objected  to  this,  as  depending  on  a  postulate 
which  should  have  been  demonstrated. 

The  following  demonstration  by  Mr  Vince,  we  think 
unexceptionable,  and  of  such  simplicity  that  it  is  aston-  BlMtrmn* 
ishing  that  it  has  not  occurred  to  any  person  who  thinks  i7p4« 
on  the  subject. 

Let  A£  (fig.  2.)  be  a  mathematical  lever,  or  inflez-ng.  s. 
ible  straight  line,  resting  on  the  prop  A,  and  supported 
at  D  by  a  force  acting  upwards.    Let  two  equal  weights 
^  and  d  be  hung  on  at  B  and  D,  equidistant  from  A  and 
£.   Pressures  are  now  exerted  at  A  and  £  \  and  because 
every  circumstance  of  weight  and  distance  is  the  same, 
the  pressure  at  £,  arising  from  the  action  of  the  weight 
h  on  the  point  B,  must  be  the  same  with  the  pressure  at 
A,  arising  from  the  action  of  the  weight  d  on  the  point 
D ;  and  the  pressure  at  £,  occasioned  by  the  weight  </, 
must  be  the  same  with  the  pressure  at  A,  occasioned  by 
the  weight  h.      This  must  be  the  case  wherever  the 
weights  are  hung,  provided  that  the  distances  AB  and 
D£  are  equal.     Moreover,  the  sum  of  the  pressures  at 
A  and  £  is  unquestionably  equal  to  the  sum  of  the 
weights,  because  the  weights  are  supported  solely  at  A 
and  £.     Let  the  two  weights  be  hung  on  at  C  the  mid- 
dle point)  the  pressure  at  £  is  still  the  same.  Therefore, 
in  general,  the  pressure  excited  at  the  point  £,  by  two 
equal  weights  hanging  at  any  points  B  and  D,  is  the 
same  as  if  they  were  hung  on  at  the  middle  point  between 
them^  but  the  pressure  excited  at  £  is  a  just  measure  of 
the  effort  or  energy  of  the  weights  h  and  d  to  urge  the 
lever  round  the  point  A.     It  is,  at  least,  a  measure  of 
the  opposite  force  which  must  be  applied  at  £  to  sustain 
or  balance  this  pressure.    A  very  fastidious  metaphysi- 
cian, may  still  say,  that  the  demonstration  is  limited  to 
a  point  £,  whose   distance  from  A  is  twice  AC,  or 
^AB-f-AD.     But  it  extends  to  any  other  point,  on 
the  authority  of  a  postulate  which  cannot  be  refused, 
viz.  that  in  whatever  proportion  the  pressure  at  £  is 
augmented  or  diminished,  the  pressure  at  this  other  point 
must  augment  or  diminish  in  the  same  proportion.    This, 
being  proved,  the  general  theorem  may  be  demonstra- 
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StMl-yMA  t«4  ■■  *U  ptoporttMH  vf  dislRiM*,  in  tfaa  wmtMti  of  Af- 
'  ■   V  ■  -^  ckunedca,  lU  anca  tke  i&wt  UMptc,  p«(«piciH>us>  >b4 
el«jut  of  M. 

We  eumot  help  obMviiig,  tkit  alt  thn  rfiSca1»r 
(and  it  i»  B  re*l  obb  to  tile  pliihsopber  who  kiim  al 
readerinff  necbaoicikdenoiHlMtttva  HiMica)  h*»  arwen 
from  an  improper  search  aft«r  HmpKeity,  Had'ArcKi- 
medaa  taken  a  Isvm-  m  it  raalby  cxiat*  in  imtur«,  uxt 
CDBtidttrtd  it  as  tnaterM/,  coiMiBtiii^  ef  ManiB  UBiIed  bf 
cobe^ian  ;  aod  bad  be  traced  the  iniermediitt«  preraurea 
by  ulime  nvant  the  two  external  weights  are  put  in  op- 
potitioa  to  eatA  other,  or  rather  to  the  support  given  to 
the  fulcrum  ;  all  dilficulty  wonid  hare  vntii^bed.  (See 
Mbat  i»  laid  on  thiB  Bubject  in  tbo  article  Stbehotb  of 
Timber,  &c). 

The  quanlilj  of  goodi  which  may  be  weighed  by 
tbia  iiMtromcnt  depends  on  the  weight  of  the  coanter- 
poise,  and  on  the  distance  CD  from  the  fuhram  at 
which  die  goods  are  suspended.  A  double  counter- 
poise hanging  at  the  same  division  will  balaDce  or  indi- 
cate a  double  qoantity  of  goo^  hanging  at  !D}  and 
sny  counterpoise  will  balance  and  indicate  ft  double 
quantity  of  goods,  if  the  iKfltance  €D  be  reiKiced  to 
.  one  balf.  And  it  sometimes  occurs  thai  steeljarda  are 
60  conntructed  that  lh«]r  have  two  or  more  point*  of 
■uspeoHion  D,  to  which  the  scale  may  occMionnKj'  be 
atUched.  It  is  evident,  that  in  this  cm»e.  the  value 
W  indication  of  the  ^vision  of  tbe  long  arm  wiH  be 
diStrent,  aceordiug  to  ibe  point  from  which  the  scale 
M  tospended.  The  sane  division  which  woold  indicate 
30  pounds  when  CD  ii  three  iochrs,  will  indicate  30 
pounds  when  it  is  two  inches.  As  it  would  expose  to 
chance  ef  mistake*,  and  be  Dtherwise  treubletome  to 
make  this  rrdnction,  it  is  nsual  to  make  u  many  divi- 
ded soaiea  on  the  long  arm  as  there  ar«  points  of  sni- 
penston  D  on  the  short  arm  :  amf  each  scale  having  ita 
own  numbers,  ftll  tnmhle  and  all  cbance  of  mistake  ii 
avoided. 

But  the  Mnge  of  this  instrument  it  not  altogether  at 
the  pleasure  of  the  maker.  Besides  the  inability  of  a 
tleniter  beam  to  carry  a  great  loaif,  the  divisions  of  the 
■c«le  answering  to  pounds  or  hatf-poiindt  become  very 
minute  when  tbe  distance  CD  is  very  short ;  and  the 
balance  becomes  less  delicate,  that  is,  Icm  sensibly  aSect- 
ed  by  small  difTorences  of  weight,  TliU  ia  because  in 
snch  esses  the  thicknrss  which  it  is  necessary  to  give 
tbe  ed^es  of  the  nails  does  then  bear  a  sensible  propor- 
tion to  the  distance  CD  between  them  ;  so  that  when 
tbe  balance  inclines  to  one  aide,  that  anji  is  sensibly 
■hortened,  and  therefore  the  energy  of  the  prepondera- 
tin)^  weight  is  lessened. 

We  have  hitherto  supposed  the  steetyard  to  be  in 
cqniltbrio  when  not  loaded,  Bnt  this  is  not  necessary, 
nor  is  it  osual  in  those  which  are  commonlv  made. 
The  long  arm  commonly  preponderates  considerably, 
'Wiis  makes  no  dificrence,  except  in  tbe  beginning  of 
tbe  scale.  The  preponderancy  of  the  long  ann  is  equi- 
valent to  some  goods  already  in  tbe  scale,  snppose  four 
poAnds,  lliererore  when  there  am  really  10  pound* 
in  the  scale,  the  counterpoise  will  balance  it  when  hang, 
iag  at  the  division  6.  Tliis  division  is  therefore  rec- 
koned 10,  and  tbe  rest  of  tbe  divisions  are  numbered  ac- 
cord iogly, 

A  scientific  examination  of  the  steclvard  will  con- 
vioce  us  that  it  is  inferior  to  Uie  balance  of  e^ual  anns 
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ous  and  convenient ;  and  when  accurately  maiie  s*d  at- 
tMtivcty  Bsad,  il  is  abundMilly  eMKt  for  moet  ewnner- 
cmI  pMVpases.  We  have  seen  one  >t  Lctpxig  which  hw 
been  in  use  since  the  year  1718,  wbtofc  is  very  sensiMa 
to  a  dilereiKe  of  on*  p«it«4,  when  londed  with  nearly 
tkrea  tons  on  the  short  arm ;  and  we  a«w  a  waggon 
loaitcd  with  mare  than  two  torn  weighed  by  it   In  aboot 


The  steelynid  in  eoramon  use  in  tbe  diSerent  caan- 
tries  of  Eurojte  is  of  a  coostraction  still  simpler  than 
what  we  have  described.  It  consist*  of  >  batten  of  hard 
wood,  having  c  heavy  lump  A  (fig.  3.}  at  one  end,  aodi 
a  swivel-book  B  at  the  other.  The  good*  to  be  weighed 
are  suspended  on  the  hook,  and  the  whole  ia  carried  in  a 
loop  of  wbip-cord  C,  in  which  it  is  sKd  backward  and 
forward,  till  the  a:onds  are  balanced  by  the  weight  of 
the  ether  end.  The  weight  of  the  goods  is  estimated  by 
the  place  of  tbe  loop  on  a  scale  ofdivisioiw  in  barmonic 
progression.  They  are  marked  (wo  presusie}  by  trial 
with  known  weights. 

Tbe  chief  DOe  that  in  new  made  of  the  steetyard  in 
these  kingdoms  is  for  tbe  weighing  of  hnded  waggOH 
and  carts.  For  this  it  is  extremely  convenient,  and 
more  than  sufficiently  exact  for  the  purpose  in  view. 
We  shall  describe  one  or  two  of  the  most  remarkable ; 
and  we  shall  begin  vritb  that  at  Lcipxig  already  men- 

lliis  steelyard  is  represented  in  fig.  4,  as  rnn  ool, 
and  just  about  to  be  hooked  for  lifting  np  the  load.  Tbe 
steelyard  itself  is  OPQ^  and  is  about  1 2  feet  long.  Tlw 
short  arm  PQ  bas  two  points  of  suspeDSian  e  and  h; 
and  the  stirrup  which  carries  the  cbaioafor  holding  the 
load  is  made  with  a  double  hook,  instead  of  a  double 
eye,  that  it  may  be  easily  removed  &om  the  one  pin  to 
the  other.  For  thia  purpose  the  two  books  are  con- 
nected above  an  hasp  or  staple,  which  goes  over  tbe 
arm  of  the  steelyard  like  an  arch.  This  is  represented 
in  the  little  figure  above  the  steelyard.  Tbe  snapenaion 
b  shifled  when  the  steelyard  is  run  in  under  txiver,  by 
booking  to  this  staple  tbe  running  block  of  a  small 
tackle  which  hangs  in  the  door  through  which  tfao 
steelyard  is  run  out  and  in.  This  operation  is  easy, 
bat  necessary,  because  tbe  stirrup,  chains,  and  tbe  stage 
on  which  the  load  is  placed,  weigh  some  bundceds. 

The  outer  pin  h  is  14  inches,  and  thr  inner  one  e  is 
seven  inches,  distant  from  the  great  nail  which  test*  in 
tbe  sheers.  The  other  arm  is  about  loi  feet  long, 
formed  with  an  obtuse  edge  above.  On  the  inclined 
plane  on  each  side  of  the  ridge  is  drawn  tbe  scale  of 
weights  adapted  to  the  ianer  pin  c.  The  scales  cone- 
Bponding  to  the  outer  pin  b  are  drawn  on  tbe  upright 
sides.  The  counterpoise  slides  along  this  arn,  hanging 
from  a  sadd!e-pirc«  made  of  brass,  that  it  may  not  con- 
tract rust.  The  motion  is  made  easy  by  means  of  rollers. 
This  is  necEssarv,  because  the  counterpoise  is  greatly 
above  a  buodrea  weight.  This  saddle-piece  has  like 
two  la|is  on  each  aide,  on  which  are  engraved  vernier 
scales,  which  divide  their  respective  scales  00  tbe  ann 
to  qnarters  of  a  pound.  Above  the  saddle  is  an  arch, 
from  the  summit  of  which  hangs  a  little  plummet, 
which  sliows  the  equilibrium  oT  the  steelyard  to  tbe 
wei|cber,  because  the  sheers  are  four  feet  out  of  tbehoase,' 
and  he  cannot  see  their  coincidence  with  the  nredle  of 
th*  sieelyanl.     Luitly,  near  the  end  of  the  bog  arm. 


Steelyakii. 
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mI-^iJ.  vtt  iwrt  piM  d  ttnk  #,  fcr  saspeaitii^  eoeftsionany  two 
%kp  weight*  f»r  emitioahig  tlie  scale.  These  mre  kept 
kwigiiig  on  »dljoi4NDg  hook»,  ready  te  be  lifted  on  by  a 
little  tackle,  wbieh  is  also  hooked  ioMiediately  abor^ 
ike  f  IBS  d  M9i  #. 

Ihe  scales  of  weigkts  are  ]aj4  down  on  tbe  arm  as 
Ielk>w9.  Let  the  eke-weigbts  appropriated  to  tbe  pins 
d  and  e  be  called  D  and  E,  and  caH  the  counterpoise 
C  Ahbongb  tbe  stirrop  with  its  chains  an^  stage  weigh 
some  hundreds,  yet  the  length  and  size  ef  tbe  arm  OP 
gives  it  a  prependerancy  of  30b  ponnds.  Here,  then, 
tbe  scafo  of  weights  mast  cemnience.  The  counterpoise 
weighs  about  125  pounds.     Therefore, 

X.  When  the  load  bangs  by  tbe  pin  ^,  14  inches  from 
Ike  centre,  the  distance  from  one  hundred  to  another  on 
tbe  scale  is  about  1 1  inches,  and  the  first  scale  (on  tbe 
sido  of  the  ami)  reaches  from  300  to  1 200.  In  onler 
to  repeat  or  continue  this,  the  eke-weight  £  is  bung  on 
the  pin>,  and  tbe  eoanterpoise  C  is  brought  back  to  fbe 
mark  300 ;  and  the  two  together  baiance  i  lOQ  pounds 
banging  at  6,  llierefore  a  second  scale  is  begun  or  tbe 
aide  of  tbe  arm,  and  continued  a»fiir  out  as  the  first,  and 
feberefore  its  extremity  marks  2000 ;  that  is,  the  conn* 
terpoise  €  at  2000  and  tbe  eke-weigbt  £  at  e  balance 
2600  hanging  at  b, 

2.  To  continue  the  scabs  beyond  2000,  tbe  load  must 
be  bung  on  the  inner  pin  c,  Tbe  eke-weight  £  is 
taken  off,  and  the  eke-weight  D  is  bung  on  its  pin  d» 
The  general  counterpoise  being  now  brought  close  to 
tbe  steers,  it,  together  mth  tbe  weight  ]>  at  #f,  balance 
S0d3  pounds  hanging  at  c.  A  scale  is  therefore  begun 
en  one  of  tbe  inclined  planes  a-top,  and  continued  out 
to  4000,  which  faHa  rery  near  to  the  pin  </,  each  bun* 
dred  pounds  occnpytng  about  five  inches  on  tbe  arm. 
To  complete  tbe  scahe,  hang  on  tbe  eke^weigbt  £  on  its 
pin  tf,  and  bring  back  tbe  counterpoise  to  tbe  sheers,  and 
the  three  together  balance  3800  banging  at  r.  There- 
ibre  when  the  counterpoise  is  now  slid  out  to  4000,  it 
must  complete  tbe  balance  with  5800  hanging  at  e. 

It  required  a  little  consideration  to  find  out  what 
proportion  of  tbe  three  weights  C,  D,  and  £,  wouM 
make  the  repetitions  of  tbe  «eale  extend  as  far  as  pos- 
sible, having  very  little  of  it  expressed  twice,  or  upon 
two  scales,  as  is  the  case  here.  We  see  that  the  space 
corresponding  to  a  single  pound  is  a  very  sensible  quan- 
tity on  both  scales,  being  one-ninth  of  an  inch  on  the 
first  two  scales,  and  one-twentieth  on  tbe  last  two. 

This  very  ponderous  machine,  with  its  massy  weights, 
cannot  be  easily  managed  without  some  assistance  from 
mechanics.  It  U  extremely  proper  to  have  it  suscep- 
tible of  motion  out  and  in,  that  it  may  be  protected 
from  the  weather,  which  would  soon  destroy  it  by  rust. 
The  contrivance  here  is  very  effectual,  and  abundantly 
simple. 

When  the  steel-yard  is  not  in  use,  it  is  supported  at 
one  end  by  the  iron  rod  F,  into  which  the  upper  end 
of  the  sheers  is  hooked.  The  upper  end  of  this  rod  ha» 
a  strong  hook  £,  and  a  little  below  at  a  it  is  pierced 
with  a  hole,  in  which  is  a  very  strong  bolt  or  pin  of 
tempered  steel,  having  a  roller  on  each  end  close  to  tbe 
rod  on  each  side.  These  rollers  rest  on  two  joists,  one 
of  which  is  represented  by  MN,  which  traverse  the 
building,  with  just  room  enough  between  them  to  hI- 
low  the  rod  F  to  hang  freely  down.  The  other  end  O 
of  tile  oteel-yard  rests  in  tbie  bight  of  a  large  flat  hook' 
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at  tbe  end  of  a  chain  W,  wbidi'  bnngs  down  beCwe^A  Stesf-ysid. 
the  joists,  and  is  supported  en  them  by  a  frame  wrth 
roHers  H.  This  is  connected  with  the  rollers  at  G, 
wbieh  carry  tbe  sheers  by  means  of  two  iron-reds,  of 
which  one  only  can  be  seen.  These  connect  the  two 
sets  of  rollers  in  such  a  manner  thai  they  must  always 
move  together,  and  keep  their  distance  invariable.  This 
motion  is  protUieed  by  means  of  an  endless  rope  HI 
ZLK  VH  passing  over  tbe  polieys  I  and  K,  which  turn 
between  the  joists,  and  hiinging  down  tn  a  bight  be- 
tween them.  It  is  evident  that  by  pulling  on  the  part 
LZ  we  pull  tbe  frame  of  roHers  in  the  direction  GH, 
and  thus  bring  the  whole  into  the  honse  in  tbe  position 
marked  by  the  dotted  figure.  It  is  also  plain,  that  .by 
polling  en  tbe  part  LK  we  force  tbe  roUer  frame  mmI 
tbe  whole  apparatus  out  agaiiK 

It  remains  to  show  bow  tbe  load  is  raised  from  the 
ground  and  weighed.  When  the  steelyard  is  run  oat 
ror  nse,  the  upper  hook  £  just  enters  into  tbe  ring  I>, 
which  hangs  from  tbe  end  of  tbe  great  oaken  lever 
BCA  about  22  feet  long,  tnrning  on  godgeons  at  C 
about  5  feet  from  this  end.  From  tbe  other  end  A 
descends  a  long  iron-rod  SR,  which  has  one  side  formed^ 
into  a  toothed  rack  that  is  acted  on  by  a  frame  of 
wheel-work  tnmed  by  an  endless  screw  and  winch  QL 
Therefore  when  the  hook  £  is  well  engaged  in  the 
ring  D^  a  man  hims  the  winch,  and  thus  brings  down 
the  end  A  of  tbe  great  levei^  and  raises  the  load  two 
or  three  inches  from  tbe  ground.  £very  thing  is  now 
at  liberty,  and  tbe  weigher  now  manages  his  weightt 
on  tbe  arm  of  the  steelyard  till  he  has  made  an  e^ni^ 
librium. 

We  need  not  describe  t^  operation  of  letting  down 
tbe  load,  disengaging  the  steelyard  from  the  great 
lever,  and  bringing  it  again  under  cover;  Tbe  whole 
of  this  service  is  performed  by  two  men,  and  may  be 
done  in  suceession  by  one,  and  is  over  in  five  or  six 
minutes; 

The  most  compendious  and  economical  machine  of 
this  kind  that  we  have  seen  is  one,  first  used  (we  have 
heard)  for  weighing  the  ridiers  of  race-horses,  and  af* 
terwards  applied  to  the  more  reputable  service  of  weigh* 
iog  loaded  carriages. 

Fig.  5.  is  a  plan  of  tbe  macbinel  KLMN  is  the  f;^.  r. 
plan  of  a  rectangular  box,  which  has  a  platfnrm  lid  or 
cover,  of  size  sufficient  for  placing  the  wheels  of  a  cart 
or  waggon.  The  box  is  about  a  foot  deep,  and  is  sunk 
into  the  ground  till  the  platform  cover  is  even  with  tie 
surface.  In  tbe  middle  of  the  box  is  an  iron  fever  sup- 
ported on  the  fulcrum  pin  f  A,  formed  like  the  nail  of  a 
balance,  which  rests  with  its  edge  on  arches  of  hardened 
steel  firmly  fastened  to  tbe  bottom  of  the  box.  This 
lever  goes  through  one  side  of  tbe  box,  and  is  furnish- 
ed at  its  extremity  with  a  bard  steel  pin  /m,  also 
formed  to  an  edge  below.  In  tbe  very  middle  of  the 
box  it  is  crossed  by  a  third  nail'  of  hardened  steel  g  h^ 
also  formed  to  an  edge,  but  on  the  upper  side.  These 
three  edges  are  in  one  horizontal  plane,  as  in  a  well' 
made  balance. 

In  the  four  comers  A,  Jl.^  £',  £,  of  the  box  are 
firmly  fixed  four  blocks  of  tempered  steel,  having  their' 
upper  sinfaces  formed  into  spherical  cavities,  well  polish- 
ed and  hard  tempered.  ABCD£  represents  tbe  uppei' 
edge  of  an  iron  bar  of  considerable  strength,  which  resta 
on  tbe  cavities  of  the  steei  blocks  in  A  and  £,  by  means' 

of 
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Rlul-TaiAof  tm  bird  steel  itadi  projecUng  fmim  iti  imder  edge, 
'  »  "^'Uid  formed  Into  obtate-uigWd  painU  at  coiws.  Tbew 
points  are  in  a  •tiaight  line  puillel  to  the  *ide  KN  of 
the  box.  The  middle  part  C  of  thi>  croaked  bar  i* 
faced  with  hard  trmpered  ateel  below,  and  is  then 
formed  into  mi  edge  parallel  to  AE  and  KN,  by  which 
(t  rests  on  the  upper  edge  of  the  steel  pin  gh  which  is 
In  the  lever.  In  a  line  parallel  to  A£,  and  on  the  up- 
per side  of  the  crooked  bar  ACE,  are  fixed  two  studs  or 
points  of  hardened  steel  B  and  D  projecting  upwards 
Above  half  an  inch.  The  platform-eoTrr  has  foor  short 
feet  like  a  ttoot,  terminated  by  hard  steel  studs,  which 
are  shaped  into  spherical  cavities  and  well  polished. 
With  tiieie  it  resU  on  the  four  steel  poinU  B,  B',  IV,  D. 
The  bar  ACE  ii  kneed  in  sQch  a  manner  vertically, 
that  the  points  A,  B,  D,  E  and  the  edge  C  are  all  id 
a  horizontal  plane.  These  particnlars  will  be  better 
tmderatood  by  looking  at  the  elevation  in  Gg.  6.  What 
bas  been  said  of  tbe  bar  ACE,  must  be  understood  as 
•Isosaidoflhebar  A'C'E'. 

Draw  through  tbe  centre  of  the  bos  the  liae  ate 
pecpendicaiar  to  tbe  line  AE,  BD.  It  is  evident  that 
tlie  bar  ACE  is  e^niralent  to  a  lever  aic,  having  the 
fulcrum  or  axis  AE  resting  with  its  extremity  C  on  the 
pin  hg  and  loaded  at  b.  It  is  also  evident  tbat  a  C  is 
to  a  6  as  tbe  load  on  this  tevrr  to  the  pressure  which  it 
dserts  on  the  pin  gh^  and  that  the  same  proportion  sub- 
lists  between  tbe  whole  load  on  tbe  platform  and  the 
pressure  which  it  exerts  on  the  pin^A.  It  will  also  ap- 
pear, on  an  attentive  coo  si  deration,  tbat  ibis  proportion 
u  nowise  deranged  in  whatever  manner  the  load  !i 
pinced  on  the  platform.  If  very  unequably,  tbe  two 
ends  of  the  pin  gh  may  be  unequally  pressed,  and  the 
lever  wrcnchBd  and  strained  a  little  ;  but  tbe  total  pies> 
sure  is  not  changed. 

If  there  be  now  placed  a  halaDce  or  steelyard  at 
the  side  UC,  in  such  a  manner  that  one  end  of  it  may 
be  directly  above  the  pin  Im  in  the  end  of  tbe  lever 
EOF,  they  may  be  connected  by  a  wire  or  slender  rod, 
Kod  a  weight  on  the  other  arm  of  tbe  balance  or  steel- 
yard mny  be  put  in  equilibria  with  any  load  that  can 
be  laid  on  the  platform.  A  small  counterpoise  being 
fint  hung  on  to  balance  the  apparatus  when  unloaded, 
any  additional  weight  will  measore  the  load  really  laid 
on  the  platform.  U  ab  be  to  a c  as  i  to  8,  and  £0 
to  EF,  also  as  i  to  8,  and  if  a  common  balance  be 
Dsed  above,  64  pounds  on  the  platform  will  be  balanced 
by  one  pound  in  the  scale,  and  every  pcund  will  be  ba- 
lanced by  -^th  of  an  ounce.  This  would  be  a  very  con- 
venient partition  for  most  pnrpoaes,  as  it  would  enable 
ns  to  use  a  common  balance  and  common  weights  to 
complete  the  machioe :  Or  it  mtfy  be  made  with  n  ba- 
lance of  unequal  arms,  01  with  a  steeljard. 

Some  have  thought  to  improve  this  instrument  by 
vaing  edges  like  those  of  the  nails  of  a  balance,  instead 
of  poiots.  But  unless  made  with  uncommon  accuracy, 
they  will  render  the  balance  very  dull.  The  small  de- 
viation af  the  two  edges  A  and  E,  or  of  B  and  D, 
from  perfect  parallelism  to  KN,  is  equivalent  to  a  broad 
■urface  equal  to  the  whole  deviation.  We  imagine 
tbat,  witb  no  extraordinary  care,  the  machine  may  be 
made  to  weigh  within  t^Vt  of  tl>e  truth,  which  is^  ex- 
act enough  [or  any  purpose  in  commerce. 

It  it  necessary  that  the  points  be  attached  to  the 
ban.     Some  have  pot  the  ^iots  at  A  and  £  10  the 
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blocks  of  steel  fastened  to  tbe  bottoa,  beeanie  tbe  cfr; 
vity  there  lodged  water  or  dirt,  which  •oon  destroyed 
the  instninient  with  rust.  Bat  this  occAaions  a  chaiigt 
of  proportion  in  the  first  lever  by.  way  sbifUng  of  ths 
crooked  bars}  and  this  will  freqnetitly  bappea  whea  ihe 
wheels  of  a  loaded  cart  are  pusbed  on  tbe  platfoni. 
file  cavity  in  the  steel  stud  abould  have  a  little  in 
round  it,  and  it  should  be  kept  full  of  oil.  In  a  nici 
Bia{:hine  a  quarter  of  an  inch  of  quickailvcr  woold  ef- 
fectually prevent  all  these  inconvenieDcea. 

The  simplest  and  roost  economical  form  of  this  ma- 
chioe is  to  have  no  balance  or  second  steelyard ;  bol 
to  make  tbe  first  steelyard  EOF  a  lever  of  the  fint 
kind,  vix.  baviag  the  fulcrum  between  O  and  F,  aad 
allow  it  to  project  hx  beyond  tbe  box.  The  long  « 
outward  arm  of  thia  lever  is  then  divided  into  a  scale  of 
weights,  commencing  at  the  side  of  the  box.  A  cooo- 
terpoise  must  be  chosen,  such  as  will,  when  at  the  be- 
ginning of  ihe  scale,  balance  the  saialleat  load  tbat  will 
probably  be  examined.  It  will  be  convenient  lo  cany 
00  this  scale  by  means  of  eke-weighta  hung  on  attlw 
entretiuty  of  tbe  lever,  and  to  use  but  one  moveable 
weight.  By  this  method  the  divisions  of  the  scale 
will  always  have  one  value.  The  beat  arranKcatent  is 
as  follows :  Place  tbe  mark  O  at  tbe  beginning  of  the 
scale,  and  let  it  extend  only  to  100,  if  for  pounds ;  or  to 
II 2,  if  for  cwts. )  or  to  10,  if  for  stones ;  and  let  the 
eke-weigbt  be  numbered  i,  a,  3,  &c.  Let  the 
lowest  weight  be  marked  on  the  beam.  Thia  is  al- 
ways to  be  added  to  tbe  weight  shown  by  tbe  opera- 
tion. Let  tbe  eke-weights  stand  at  tbe  end  of  tbe 
beam,  and  let  tbe  general  counterpoise  always  hang  at 
O.  When  tbe  cart  is  put  on  the  platform,  tbe  end  of 
the  beam  tilts  up.  Hang  on  ibe  heaviest  eke-weight 
that  is  not  sufficient  to  press  it  down.  Now  complete 
the  balance  by  sliding  out  the  count«rpoiae.  Suppose 
tbe  constant  load  to  be  3 1  lib.  and  that  tbe  counterpoise 
stands  at  86,  and  that  the  eke-weight  is  9  }  we  have 
the  load  =o86-t-3ia.=  l398IbB. 

STEELE,  Sir  Richard,  vas  bom  about  tbe  year 
1676  in  Dublin  ;  in  which  kingdom  one  branch  of  tbe 
family  was  possessed  of  a  considerable  estate  in  the  ccanly 
of  Wexford.  His  father,  a  counsellor  at  law  in  Dub- 
lin, was  private  secretary  to  James  duke  of  Ormond  ; 
but  he  was  of  English  extraction  :  and  bis  son,  while 
very  young,  being  carried  to  London,  be  put  bim  to 
scbool  at  tbe  Charter- house,  whence  be  was  removed  to 
Merton  College  in  Oxford.  Our  author  left  tbe  uni- 
versity, which  he  did  without  taking  any  degree,  in  tbe 
full  resolution  to  enter  into  the  army.  This  step  was 
highly  displeasing  to  his  friends;  but  the  ardour  of  his, 
passion  for  a  military  life  rendered  him  deafto  any  other 
proposal.  Not  being  able  to  procure  a  better  station, 
he  entered  as  a  private  gentleman  in  the  hoiee  goaids, 
notwithstanding  be  thereby  lost  the  succession  to  his  Irish 
estate.  However,  as  be  had  a  flow  of  good  nature,  a  gt- 
nernus  openness  and  frankness  of  spirit,  and  a  sparklmg 
vivacity  of  wit,  tlieee  qualities  rendered  him  the  delight 
of  the  soldiery,  and  procured  him  an  ensign's  commissian 
in  tbe  guards.  In  tbe  mean  lime,  as  he  had  made 
choice  of  a  profession  which  set  bim  free  from  all  the  or- 
dinary  restraints  in  vouth,  he  spared  not  to  indulge  his 
inclinations  in  the  wildest  excesses.  Yet  his  gaieties  anl 
revels  did  not  pass  witliout  some  cool  hours  of  reflectioB  { 
it  was  in  these  tbat  he  drew  up  his  little  treatise  entitled 
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The  ChriHian  Hero^  with  a  ittiga^  if  we  may  belieTe 
himself,  to  be  a  check  upoa  hii  pawioiM.  For  this  par- 
pose  it  had  lain  some  time  bj  him,  when  he  printed 
it  in  1701,  with  a  dedication  to  Lord  Catt8|  who  had 
not  only  appointed  him  hispri^Atesecretar/y  but  procu- 
red for  him  a  company  in  Lord  Lncas^s  regiment  of  fa- 
•ileers. 

The  same  year  he  hroagfat  out  his  come^  called  TAe 
Funerai^  or  briefs  la  w/ie*  This  play  procured  him 
the  regard  of  King  William,  who  resolved  to  give  him 
•ome  essential  marks  of  his  fiivoor^  and  though,  upon 
that  princess  death,  his  hopes  were  disappointed,  yet, 
in  the  beginning  of  Queen  Anne^s  reign,  he  was  ap- 
pointed to  the  profitable  place  of  gazetteer.  He  owed 
this  post  to  the  friendship  of  Lord  Halifax  and  the  earl 
of  Sunderland,  to  whoqa  he  had  been  recommended  by 
his  schoolfellow  Mr  Addison.  That  gentleman  also  lent 
him  a  helping  hand  in  promoting  the  comedy  called 
The  Tender  Husband^  which  was  acted  in  1 704  with 
great  success.  But  his  next  play.  The  Lying  Lover, 
had  a  very  different  fate.  Upon  this  rebuff  firom  the 
stage,  he  turned  the  same  humorous  current  into  ano- 
ther, channel  'f  and  early  in  the  year  1709,  he  began  to 
publish  the  Tatler :  which  admirable  paper  was  under- 
taken in  concert  with  Dr  Swift.  His  reputation  was 
perfectly  established  by  this  workj  and,  during  the 
course  of  it,  he  was  made  a  commissioner  of  the  stamp- 
duties  in  1 7 10.  Upon  the  change  of  the  ministry  the 
same  year,  he  joined  the  duke  of  Marlborough,  who 
had  several  years  entertained  a  friendship  for  him;  and 
upon  his  Grace's  dismission  from  all  employments  in 
171 1,  Mr  Steele  addressed  a  letter  of  thanks  to  him 
for  the  services  which  he  had  done  to  bis  country. 
However,  as  our  author  still  continued  to  hold  bis 
place  in  the  stamp-office  under  the  new  administration, 
he  wisely  declined  the  discussion  of  political  subjects  ; 
and,  adhering  more  closely  to  Mr  Addison,  he  dropt 
the  Tatler,  and  afterwards,  by  the  assistance  chiefly 
of  that  steady  friend,  he  carried  on  the  same  plan, 
much  improved,  under  the  title  of  TA^  Spectator*  The 
success  of  this  paper  was  equal  to  that  of  the  for- 
mer }  which  encouraged  bim,  before  the  close  of  it,  te 
proceed  upon  the  same  design  in  the  character  of  the 
Guardian.  This  was  opened  in  the  beginning  of  the 
year  17139  snd  was  laid  down  in  October  the  same 
year.  But  in  the  course  of  it  his  thoughts  took  a 
stronger  turn  to  politics :  he  engaged  with  great  warmth 
against  the  ministry ;  and  being  determined  to  prose- 
cute bis  views  that  way  by  procuring  a  seat  in  the 
house  of  commons,  he  immediately  removed  all  obsta- 
cles thereto.  For  that  purpose  he  took  care  to  pre- 
vent a  forcible  dismission  from  bis  post  in  the  stamp  of- 
fice, by  a  timely  resignation  of  it  to  the  earl  of  Oxford  } 
and  at  the  same  time  gave  up  a  pension,  which  had  been 
till  this  time  paid  him  by  the  queen  as  a  servant  to  the 
late  Prince  George  of  Denmark.  This  done,  he  wrote 
the  famous  Guardian  upon  the  demolition  of  Dunkirk, 
which  was  published  August  7.  1713  9  and  the  parlia- 
ment being  dissolved  next  day,  the  Guardian  was  soon 
followed  by  several  other  warm  political  tracts  against 
the  administration.  Upon  the  meeting  of  the  new  par- 
liament, Mr  Steele  having  been  returned  a  member  for 
the  borough  of  Stockbrldge  in  Hampshire,  took  his 
teat  accordingly  in  the  house  of  commons  >  but  was  ex- 
pelled thence  in  a  few  days  after,  for  writing  the  close 


of  the  paper  called  the  Engitshman^  and  one  of  his  poll-  Steele, 
tical  pieces  intitled  the  Crisis,  Presently  after  his  ex^ 
pulsion,  he  published  proposals  for  writing  the  history 
of  the  duke  of  Marlborough  ;  at  the  same  time  he  also 
wrote  the  Spinster ;  and,  in  opposition  to  the  Examiner^ 
he  set  up  a  paper  called  the  Reader^  and  continued  pub- 
lishing several  other  things  in  the  same  spirit  till  the 
death  of  the  queen.  Immediately  after  whieh,  as  a  re- 
ward for  these  services,  he  was  taken  into  favour  by 
her  successor  to  the  throne.  King  George  I.  He  waa 
appointed  surveyor  of  the  royal  stables  at  Hampton- 
Court,  governor  of  the  ro^al  company  oC  comedians^ 
put  into  the  commission  of  the  peace  for  the  county 
of  Middlesex,  and  in  171 5  received  the  honour  of 
knighthood.  In  the  first  parliament  of  that  king,  ha 
was  chosen  meiAber  foi  Boroughbridge  in  Yorkshire  ; 
and,  after  the  suppression  of  the  rebellion  in  the  north^ 
was  appointed  one  of  the  commissioners  of  the  forfeited 
estates  in  Scotland.  In  1718,  he  boned  his  second 
wife,  who  had  brought  bim  a  handsome  fortune  and  a 
good  estate  in  Wales  ^  but  neither  this^  nor  the  ampla 
additions  lately  made  to  his  income,  were  sufficient  to 
answer  his  demands.  The  thoughtless  vivacity  of  bin 
spirit  often  reduced  him  to  little  shifts  of  wit  for  its 
support  J  and  the  project  of  the  fish-pool  this  year 
owed  its  birth  chiefly  to  the  projector's  necessities. 
This  vessel  was  intended  to  carry  fish  alive,  and  with* 
out  wasting,  to  any  part  of  the  kingdom  :  but  not- 
withstanding all  his  towering  hopes,  the  scheme  proved 
very  ruinous  to  him  ^  for  after  he  had  been  at  an  im- 
mense expence  in  contriving  and  building  his  vessel, 
besides  the  charge  of  the  patent,  which  he  had  pro- 
cored,  it  turned  out  upon  trial  to  be  a  mere  project. 
His  plan  was  to  brinff  salmon  alive  from  the  coast  of 
Ireland ;  but  these  fish,  though  supplied  by  this  contri* 
vance  with  a  continual  stream  of  water  while  at  sea, 
yet  uneasy  at  their  confinement,  shattered  themselves  to 
pieces  against  the  sides  of  tbe  pool }  so  that  when  they 
were  brought  to  market  they  were  worth  very  little. 

The  following  year  he  opposed  the  remarkable  peer^ 
age  bill  in  the  house  of  commons ;  and,  during  thm 
course  of  this  opposition  to  the  court  his  licence  for 
acting  plays  was  revoked,  and  bis  patent  rendered  in- 
effectual, at  tbe  instance  of  the  lord  chamberlain.  Ha 
did  bis  utmost  to  prevent  so  great  a  loss  j  and  finding 
every  direct  avenue  of  approach  to  his  royal  master 
effectually  barred  against  him  by  his  powerful  adver- 
sary, he  had  recourse  to  the  method  of  applying  to  tha 
public,  In  hopes  that  his  complaints  would  reach  the  ears 
of  his  sovereign,  though  in  an  indirect  course,  by  that 
canal.  In  this  spirit  be  formed  the  plan  of  a  periodical 
paper,  to  be  published  twice  a  week,  under  the  title  of 
the  Theatre ;  the  first  number  of  which  came  out  on  tha 
2d  of  January  1719-20.  In  the  mean  time,  the  mia- 
fortune  of  being  out  of  favour  at  court,  like  other  mia- 
fortunes,  drew  after  it  a  train  of  more.  During  tha 
course  of  this  paper,  in  which  he  had  assumed  tbe  feign- 
ed name  of  iS'ir  John  Edgar^  be  was  outrageously  attack* 
ed  by  Mr  Dennis,  the  noted  critic,  in  a  very  abnsiva 
pamphlet,  entitled  The  character  and  Conduct  of  Sir 
John  Edgar,  To  this  insult  our  author  made  a  propen 
reply  in  tbe  Theatre. 

While  he  was  struggling  with  all  his  might  to  save 
himself  from  ruin,  he  found  time  to  turn  his  pen  against 
the  mischieyoua  South  Sea  scheme,  which  had  nearly 

brongbi 


s  r  "E  r  <88 

■u^  brwtgfat  tbfl  natwHi  to  riHD  In  1710;  ud  the  Mxt  y«mr  tJi 
Jl  be  WM  mtored  to  Lm  office  ftBit  antbority  in  tb«  plaf-  tfa 
.  '""^"g;.  boiwe  in  Drnry-LaH.  Of  tliU  It  wu  not  king  before 
he  made  an  addttiooal  advaatagr,  by  brlif  ia);  bii  eeU* 
braUit  coatedj  ciJled  tbe  Comciuut  Lovert  h^d  litat 
■tagr,  where  it  waa  acted  witl)  pr»digi«ua  «ucc«9s  ;  M 
that  tbe  receipt  there  mutt  have  beea  very  cooaideraUe, 
iMstdee  tbe  profit*  aecraiag  by  the  aale  ef  the  copf, 
aad  a  purse  of  500I.  given  to  him  by  the  king,  t*  «be« 
Iw  dedicated  it.  Yet  ■otwitbftaadii^  tli«ae  anpJa  tap- 
pliaa,  about  tbe  year  foiloiriag  being  reduced  to  the 
utmott  extrenity,  he  sold  lui  sb«re  ia  the  play-house  { 
•ltd  MOD  after  conmenced  a  law-suit  with  the  manageni 
vh)«h  in  1726  was  decided  agaiatt  him.  Having  now 
again,  for  the  last  time,  broogbt  his  fortane  by  the  meat 
heediew  pmfusua,  into  a  detpemte  cMiditioB,  be  wm 
remiered  altogether  iecapabje  of  retrieving  tbe  lae%  by 
being  seized  with  a  paralytic  disorder,  which  fiTs*>'y  i*)* 
^ired  hia  Dnderstandiag.  In  thew  unhappy  circitBi- 
•tasce^,  he  retired  to  his  seat  at  Laagaaarov  near  Caei- 
marthea  in  Wales  where  he  died  oa  the  iiat  of  8ep- 
tamber  172^,  and  waa  privately  iatcrted,  accordiag  lo 
lua  own  dewre,  ia  tbe  church  of  Caermarthen.  Antaog 
-his  papers  were  found  the  laaniKcriptB  of  t«ro  plays,  oae 
called  The  GemtkmeK^  fouiided  upon  the  Eunuch  of  Te- 
noce,  and  tbe  other  iatitled  The  Schul  of  Actmi,  both 
nearly  finished. 

Sir  fiicbud  va*  a  man  of  DadtMemhled  and  extensive 
benevolence,  a  friend  to  tbe  friendlew,  and,  ai  br  as  hie 
circumstances  would  permit,  the  father  of  every  orphan. 
His  works  are  chaste  and  manly.  He  was  a  stranger  to 
the  most  distant  appearance  of  envy  or  makvolance  } 
never  jealoua  of  any  mnn's  growing  reputation  ;  and  so 
in  frooi  arrogating  any  praise  to  himself  fr«ni  hi*  con- 
junction with  Mr  AddiSM,  that  be  was  tbe  first  who  de- 
sired him  to  ditCanguisb  his  papers.  His  great  fault  was 
want  of  eooaoaiy  \  and  it  has  been  said  of  him,  he  was 
crrtainly  tb«  most  agreeable  and  tbe  moat  innocent  rake 
that  ever  trod  the  mnnds  of  d'wiipation. 

STEEPLE,  aa  appendage  erectvd  generally  on  the 
western  end  of  ckotoliaa,  to  bold  the  bdls.  Steeples  are 
denominated  from  their  form,  either  spires  or  lowers; 
the  fiiTSt  are  auch  as  ascend  continually  diminishing  ei- 
ther cooiiialiy  or  pyramidally ;  the  latter  are  mere  pa- 
-rallalopipeds,  and  ai*  covered  a-top  plat  form- like. 

STEEBAGE,  on  board  a  ship,  that  part  of  the 
sbsp  next  batvw  tbe  qnarter-deck,  before  the  bulk-head 
•f  the  mat  oebtn,  wbere  the  ste^wnan  stands,  in  most 
ships  oi  war.     8e«  Stcebing. 

STEERING,  ia  Navigatimi^  tbe  art  of  directing 
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vihratiofis  of  the  oee^la  are  not  an  fwickly  p*'-'' 
ceived  as  the  salliee  of  the  sUp'e  fara^  tm  the  light  w 
left,  whicb,  if  not  iewwdiately  reatrniiwil,  will  ae^aiR 
additional  vdecity  in  every  instaat  of  tlwir  naotisB,  aad 
demand  a  more  powerliil  impulse  of  the  belm  to  re- 
duce  them  \  tlta  appUcatinn  of  wkicdi  vnii  operate  to 
turn  her  bead  aa  far  on  tbe  ceotrary  aide  of  tier  comic. 
—The  phnwca  used  in  steering  a  sbsp  vary  aotardieg 
to  the  rebtion  of  the  wind  to  bcr  omiisc  Thtit,  if 
the  wiad  is  Inir  or  large,  the  pfaraaen  naed  by  the  p^ 
or  ofioer  who  soperiotaids  the  ateengc  arc,  pert,  ttar- 
hm^,  and  (teo^.  The  first  ia  inteiukd  to  tUrect  the 
sfaip'a  oaarsa  fsither  to  the  right ;  tb«  uecowd  is  t« 
goide  hei  farther  Is  the  left  ;  a»d  tbe  laat  ia  dBsigned 
to  keep  her  exactly  in  tbe  liae  whareon  ake  adviRec*, 
according  to  tbe  coarse  prescribed.  The  excess  «f  the 
first  and  second  nwvemcats  is  called  luird-^-fmrl,  and 
hard-m-rtarhtarJ  i  tht  former  of  which  givna  her  the 
greatast  posaihk  inclination  to  the  right.  Mid  the  lailer 
an  equal  tendency  to  tha  hfl.— If,  on  th*  centraiy,  the 
wind  is  fool  or  toaat,  tbe  jdvases  aro  Ar^  (Asm,  and  « 
onvur;  the  fint  of  which  is  the  m^er  to  keep  h«r  dsst 
to  the  wind  j  tbe  second,  U>  retain  ber  in  her  preaeat 
situstton  ;   and  tbe  third  to  keep  her  aaila  full. 

Ia  a  ship  of  war,  the  cxerdea  of  ateering  the  ship  il 
■Boally  divided  amongst  a  nwsiber  of  tk«  viost  expert 
saiioni,  trbo  attend  th^  helm  in  their  tnmn  j  aad  an  ac- 
cordingly called  ttmomtert,  from  the  Freacfa  term  (mm- 
niW',  which  sigaifiee  "  lirimsman."  1^  steenge  i* 
constantly  superintended  by  the  ^Darter-fBaster^  who 
alio  attend  tbe  helm  by  rotation.  In  merehant  ship 
every  aeaman  takes  bis  turn  in  this  service,  being  di- 
rected thenin  by  the  mate  of  the  watcb,  or  some  elher 
officer.  Aa  tbe  safety  of  a  ship,  and  all  contained  there- 
in, depends  in  a  great  measure  on  (he  steerage  or  cffrtts 
ef  the  helm,  the  appanito*  by  which  it  is  managed  shoold 
often  be  diligently  examined  by  tbe  proper  aScen.  In- 
deed, a  negligence  in  this  impmlant  duty  nppeam  sl- 
moet  impardonable,  when  the  fatal  effects  which  stay 
result  from  it  are  dnly  considered. 

STEEVENS,  George,  tbe  moatsncceasful  of  all  lbs 
editors  and  commentators  of  Shakospcars,  was  hen  ia 
the  year  1735.  We  knew  nothing  respecting  his  pa- 
rents, but  they  appear  to  have  been  i*  affiuent  eircum- 
stance*.  Our  autlioi  received  the  rudiuMnts  of  hi*  edn. 
cation  at  King»ton-upoB-TbamcB,  and  bad  Gibbon  tbe 
histartsn  for  a  companion  at  that  school.  From  binet 
he  went  to  Eton,  and  in  a  few  years  wn«  admitted  a 


tha  ship's  way  by  tbe  movemeats  ef  the  helm  }  or  ef      follow  commoner  of  King'*  C4dlege,  Cambridge  ;  but 
s^plying  ita  eftwl 


ulate  ber  course  when  she  ad- 


Tho  perfection  of  steering  coniisti  in  a  vigilant  at. 
uatioa  ttt  the  motion  of  the  ship's  bead,  so  bs  to  check 
every  deviation  from  the  line  of  ber  counie  in  the  first 
instnat  of  its  notiaa ;  and  in  applying  as  little  of  the 
pawor  of  the  betm  aa  possible.  By  this  sbe  will  run 
more  uniformly  in  a  straight  path,  aa  declining  less  to 
to  right  and  loft ;  whereas,  if  a  greater  eBbrt  of  tha 
Iwilm  is  employed,  it  wiU  prodace  a  greater  declination 
from  the  coarse,  and  not  only  increase  the  difficulty 
of  steering,  but  alfo  make  a  croaked  and  irrvgalsr 
track  through  the  water.  See  Helu. — The  helmsman 
,alKiiild  diligestlv  watoh  the  movement*  of  the  head  by 


mention  is  made  of  bis  peculiar  course  of  studies.  It  a^ 
pears,  however,  that  be  liad  little  relish  far  the  raaihe> 
matics,  which  lead  at  Canibridge  t«  academical  ko- 
noiirs.  On  the  first  eslahlicbment  of  tbe  Eaaex  militia, 
he  accepted  of  a  comminiiion ;  but  he  upcnt  tbe  couchd- 
ing  years  of  his  life  in  almost  total  scclnsion  from  the 
world,  seldom  mingling  with  society,  but  in  the  shops «f 
booksellers,  in  the  Shakei^are  gallery,  or  in  the  msrn. 
iog  conversations  of  Sir  Joseph  Banks. 

Although  not  an  original  writer,  «re  cannot  ia  ju- 
stice refose  him  a  place  araong  tbe  firat  literary  charac- 
ters of  tbe  age,  when  we  consider  tbe  wiaks  h*  iltaatrated, 
and  the  leamiog,  sagacity,  taste,  and  genenl  kaairiedga 
whioh  be  bron^t  t«  the  task.  With  a  v«natility  of  la- 
lenla, 
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eTcna  lents,  he  WM  emioent  both  hj  his  pen  and  his  pencil. 
If  but  his  chief  excellence  Uy  in  his  critical  knowledge  of 
lluria.  nn  aathor^s  text ;  and  the  best  specimen  of  his  great 
abilities  is  his  edition  of  Shakespeare,  in  which  h^  haa 
left  everj  competitor,  far  behind  him.  He  bad  stndied 
the  age  of  Shakespeare^  and  employed  his  persevering 
industry  In  becomingacquainted  with  the  writings,  man^ 
nerSy  and  laws  of  that  period,  as  well  as  the  provincial 
peculiarities,  whether  of  language  or  customs,  which 
prevailed  iu  different  parts  of  the  kingdom,  but  more 
particularly  in  those  where  Shakespeare  passed  the  ear- 
ly years  of  his  fife.  He  was  cootinually  increasing  this 
store  of  knowledge,  by  the  acquisition  of  the  obsolete 
publications  of  a  former  age,  which  he  spared  no  ex- 
pence  to  obtain.  His  critical  sagacity  and  obserration 
were  constantly  employed  in  calling  forth  the  hidden 
roeaniags  of  the  dramatic  bard,  and  of  course  enlarging 
the  display  of  his  beanties.  This  advantage  is  apparent 
from  his  last  edition  of  Shakespeare,  wbich  contains  so 
large  a  portion  of  new,  interesting,  and  accomulated  in- 
struction. In  preparing  it  for  the  press,  he  gave  an  In- 
stance of  activity  and  perReverance  without  example*  To 
this  work  he  exclusively  devoted  a  period  of  18  roontiis, 
during  which  he  led  his  house  every  morning  at  one 
oVlock,  going  to  his  friend  Mr  Isaac  Read^s  cnambers 
in  Bamard^s-inn,  without  any  consideration  of  the  wea- 
ther or  the  season,  and  there  he  found  a  sheet  of  the 
Shakespeare  letter-press  ready  for  correction,  Tlius, 
while  the  printers  slept  the  editor  was  awake,  by  which 
means  he  completed,  in  less  than  20  months,  his  splen- 
did edition  of  Shakespeare  in  1 5  vols  octavo ;  a  labour 
almost  incredible,  and  by  which  the  energy  and  perse* 
Bering  powers  of  his  mind  were  fully  proved. 

He  probably  rested  satisfied  with  being  a  commentator 
from  the  particular  habits  of  his  life,  and  bis  devotion  to 
the  name  of  Shakespeare.  Bnt  at  the  same  time  he  was 
a  classical  scholar  of  the  first  order,  and  well  acquaint- 
ed with  the  belles  letires  of  Kurope.  He  studied  ancient 
and  modern  history  i  and  particularly  that  of  his  own 
country.  His  genius  was  strong  aqd  original ;  his  wit 
abundant  \  his  imaginatlonof  every  colour ;  and  his  sen- 
timents enlivened  with  the  most  brilliant  expressions. 
His  eloqueuce  was  logical  and  animated  ^  his  descrip- 
tions were  so  true  to  nature,  his  figures  so  curiously  se- 
lected, and  so  happily  grouped,  that  lie  might  be  regard- 
ed as  a  speaking  Hogarth.  He  scattered  his  wit  and 
his  humour  too  freely  around  him,  and  they  were  not 
lost  for  want  of  gathering. 

Mr  Steevens  had  a  very  handsome  fortune,  which  he 
managed  wkh  diseretton.  His  gen«rasky  was  equal  tn 
his  fortune  *,  and  though  not  profuse  of  his  money  to 
sturdy  beggars,  few  persons  distributed  with  more  libe- 
rality to  truly  deserving  objects.  He  possessed  all  the 
graces  of  outward  accomplishment,  at  a  period  when  ci- 
vility and  politeness  were  characteristics  of  a  gentleman. 

He  bequeathed  his  valuable  Shakespeare,  illustrated 
with  about  1 500  prints,  to  Lord  Spencer  \  his  Hogarth 
perfect,  with  the  exception  of  one  or  two  pieces,  to 
Mr  Windham  ^  and  his  corrected  copy  of  Shakespeare, 
with  300  guineas,  to  his  friend  Mr  Read.  He  died  in 
the  month  of  January  1800,  about  6^  years  of  age. 

STEGANOGRAPHY,  the  art  of  secret  writing, 
fir  of  wi-iting  in  cyphers,  known  only  to  the  persons  cor- 
responding.    See  C]FHKR. 

STELLARIA,  a  genus  of  plants  belonging- to  the 
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class  decandria,  and  in  the  natural  systehi  arranged  un-   sieflHiTa 
der  the  22d  order,  CarynphyUe€B»  See  Be 'ANY  Itidcx.  || 

STELLATP',  in  Botany^  a  term  applied  to  leaves   Si'  m-on, 
whicb  grow  not  lees  than  f\x  at  a  joint,  and  are  arraii<  ^ 
ged  like  the  rajs  of  a  star. 

STELLERA,  German  Groukdsel,  a  genus  of 
plants  belonging  to  the  class  octandria  \  and  in  the  na- 
tural system  arranged  under  the  31st  order,  Veprecidep, 
Sec  Botany  Index. 

STELLIONATE,  in  the  civil  law,  a  kind  of  crime 
committed  by  a  fraudulent  bargain,  wliere  one  of  the 
parties  sells  a  thing  for  what  it  is  not }  as  if  I  sell  »h 
estate  for  my  own  which  belongs  to  another,  or  convey 
a  thing  as  free  and  clear  which  is  already  en*^a*>ed  t9 
another,  or  put  off  copper  for  gold,  &c. 

STEM,  in  Botany^  that  part  of  a  ^ilant  arising  out  of 
the  root,  and  which  sustains  the  leaves,  flowers,  (ruiti, 
&C.  By  waging  and  rubbing  the  stemv  of  trecA,  their 
annual  increase  is  promoted  ^  for  the  melhod  uf  doing 
which,  see  the  article  Tree. 

Stem  of  a  SAip^  a  circular  piece  of  timWr  into  which 
the  two  sides  of  a  slup  are  united  at  the  fore-end  : 
the  Tower  end  of  which  is  scarfed  to  the  keel,  nnd  the 
bowsprit  rests  upon  its  upper  end.  l*he  stem  U  form-* 
ed  of  one  or  two  pieces,  nccording  to  the  size  of  ftie 
vessel  \  and  as  it  terminates  the  ship  forward,  the  emln 
of  the  wale^  and  planks  of  the  sides  and  bottom  ai-e  let 
into  a  groove  or  channel,  in  the  midst  of  its  surface^ 
from  the  top  to  the  bottom ;  which  opersilon  is  CHJUtl 
rabittng.  The  outside  of  the  stem  is  usually  marked 
with  a  scalci  or  division  of  feet,  according  to  its  per- 
pendicular height  from  the  keel.  T!ie  intention  of 
this  is  to  ascertaiu  the  drau|^t  of  water  at  the  fore- 
part|  when  the  ship  is  in  preparation  for  a  sea-voyage^ 
&c.  Tlie  stem  at  its  lower  end  is  of  equal  breadth  and 
thickness  with  the  keel,  but  it  grows  propoitionalW 
broader  and  tliicker  towards  its  upper  extremity.  See 
SHiP-BuiUltng. 

STEMMATAy  in  the  history  of  insects,  are  tliree 
smooth  hemispheric  dots,  placed  generally  on  the  top 
of  the  head,  as  in  roost  of  the  hymenoptera  and  otl>ey 
claeses.     The  name  was  first  introduced  by  Ijinnaeus. 

STEMODIA,  a  genus  of  plants  belonging  to  the 
class  didynamiay  and  in  the  natural  system  ranging  un- 
der the  40th  order,  Personate,     See  BoTANT  Index. 

STEMPHTLA,  a  word  used  by  the  ancients  te 
express  the  husks  of  grapes,  or  the  remains  of  tbe 
pressings  of  wine.  The  same  word  is  also  used  by  some 
to  express  the  remaining  mass  of  the  olives,  after  the 
oil  is  pressed  out* 

STEMPHYLITES,  a  name  given  by  the  anciente 
to  a  sort  of  wine  pressed  Irard  from  the  busks, 

STEMPLES,  in  mining,  cross  bars  of  wood  in  th« 
•hafts  which  ave  sunk  to  mines. 

In  many  places  the  way  is  to  sink  a  perpendicular 
hole,  or  shaft,  the  sides  of  which  are  strengthened  from 
top  to  bottom  with  wood-woik,  to  prevent  the  earth 
from  falling  in  *,  the  transverse  pieces  of  wood  are  called 
stcmf}ieSf}knd  by  means  of  these  the  miners  in  some  placea 
descend,  without  nsiirg  any  rope. 

ST£MS0N|  in  a  ship,  an  arching  piece  of  timber 
fhced  within  the  i^pron,  to  reinforce  the  scarf  thereof^ 
in  the  same  manner  as  tbe  apron  supports  the  scarf  of 
the  stern.  In  large  ships  it  is  nsually  formed  of  ivr$ 
pieces. 
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•Vide 
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CHAP.  I. 

THE  art  oTttettogttphyf  or  abort  imting,  t*M  kiimm 
and  practiaed  by  most  of  the  kocient  civilized  na- 
tioTM.  The  Egvptiani,  who  were  distinguished  for 
leirniiig  at  an  earlr  period,  at  Bretexpresjed  their  word* 
bjr  a  deliDeation  of  figures  called  hiemglt/phic*,  A  more 
canciie  mode  of  writing  teein*  to  have  been  afleiward* 
introduced,  in  which  only  a  part  of  the  symbol  or  pic- 
ture was  drawn.  Tbia  aiiiwered  the  purpose  of  short- 
hand in  some  degree.  After  them  the  Hebrews,  the 
Greeks,  and  the  Romans*,  adopted  different  methodi  of 
ftbbieviating  their  words  and  sentences,  suited  to  their 
resjiective  languages.  The  initial*,  the  finals,  or  radi- 
cals, often  served  for  whole  words ;  and  various  combi- 
nations of  these  sometimes  formed  a  sentence.  Arbitrary 
marlcs  were  likewise  employed  t«  determine  the  roean- 
iHg,  and  to  assist  legibility;  and  it  seems  probahle  that 
every  writer,  and  every  author  of  antiquity,  had  some 
peculiar  method  of  abbreviation,  calculated  to  facilitate 
the  expression  of  his  own  seuLiments,  and  uiteUigible 
only  to  himself. 

It  is  alio  probable,  that  swne  might  by  these  means 
take  dnwn  the  heads  of  a  discourse  or  oration ;  but  few, 
very  few,  it  is  presumed,  could  have  followed  a  speaker 
through  all  the  meanders  of  rhetoric,  and  noted  with 
precision  every  syllable,  as  it  diopt  from  bis  mouth,  in 
a  manner  legible  even  to  themselves. 

To  arrive  at  such  consummate  perfcctwm  in  tite  art 
was  reserved  for  more  modem  times,  and  is  still  an  ac- 
qnisition  by  no  means  general. 

In  every  language  of  Europe,  till  about  the  close  of 
the  ifith  century,  the  Roman  plan  of  abbreviating  (viz. 
substituting  the  initials  or  radicals,  with  the  help  of  ar- 
bitnries,  for  words)  appears  to  have  been  employed. 
Till  then  no  regular  alpbabet  had  been  invented  ex- 
pressly for  alenography,  when  an  English  gentleman  of 
tl>e  name  of  mili,  invented  and  published  one  (b).  Hit 
plan  was  soon  altered  and  improved,  or  at  least  pretend- 
ed to  be  so.    One  alteration  succeeded  another ;  and  at 


intervals,  for  a  series  of'ye«r«  ptsat,  boom  men  ofing* 
nutty  and  application  have  composed  Mid  published  tp 
terns  of  stenography,  and  doubtlesa  li»ve  tbemselTci 
reaped  all  the  advantages  that  attend  it.  Bat  amoiif 
the  various  methods  that  have  been  proposed,  and  tin 
different  plans  that  have  been  adopted  by  iudividnih. 
none  has  yet  appeared  fortunate  enough  to  gain  gtnen 
approbation;  or  proved  sufficiently  aimplr,  clear,  sM 
concise,  to  be  universally  studied  and  pFsclised. 

Some  systems  are  replete  with  onmeaning  symboti, 
perplexing  arbitraries,  and  ill-judged  co d tract! one ; 
which  render  them  so  difficult  to  be  attained  by  a  cem- 
mon  capacity,  or  ordinary  application,  that  it  is  not  to 
be  wondered  at  if  they  have  sunk  into  nrglecl,  and  art 
iMw  no  longer  known  (c).  Other  syalenis,  by  belug 
too  prolix,  by  containing  a  multiplicity  of  ckaracten, 
and  those  characters  not  simple  or  easily  rcmerabeicd, 
become  inefiectual  to  the  purpose  of  expedition,  and  art 
only  superior  in  obscurity  to  a  commoa  band.  Sooir, 
again,  not  only  reject  all  arbitraries  and  contisctiooi, 
but  even  prepositions  and  terminations  ;  which  fast,  iE 
not  too  lavishly  employed  and  badly  deviled,  hlgblr 
centribMe  to  promote  both  expedition  and  legibility ; 
and  though  they  reduce  their  diaracters  to  fewer  ihsu 
can  possibly  express  the  various  raodiCcations  of  soond, 
yet  they  make  nearly  one  half  of  them  complex.  Id  ibc 
disposition  of  the  vowels  there  is  the  greatest  perpleiily 
in  most  systems.  A  dot  is  sometimee  substituted  for  all 
the  vowels  indiscriminately,  and  the  judgment  if  left 
to  determine  which  letter  out  of  six  any  dot  is  intended 
to  express  ;  or  a  minute  space  is  allotted  them  ;  so  tJist 
unless  they  be  arranged  with  mathematical  preeinon 
they  cannot  he  distingaished  from  one  another :  tot 
sucli  a  minute  attention  is  inconsistent  with  the  natnre 
of  short-hand,  which  should  teaeh  as  to  ivrite  down  in 
a  short  time,  as  well  as  in  small  honnds,  ivhat  we  wisk 
to  preserve  of  what  we  hear.  Nor  is  the  plan  of  lifting 
the  pen  and  putting  the  next  consonant  in  the  vowel's 
place,  in  the  middle  of  words,  less  liable  to  objections ; 
or  that  of  rrpresenting  all  the  vowels  by  distinct  cba- 
racten,  being  obviously  ill  calculated  for  facility  and 
dispatch. 


(a)  The  value  of  sten^raphy  is  not  unknown  to  tlw  learned  >  and  the  care  and  success  with  which  it  has  been 
lately  cultivated  in  these  kingdoms  will,  in  all  probability,  soon  render  it  an  object  of  genei^  attention.  No 
one,  however,  appears  to  us  to  have  simplified  and  improved  the  art  so  much  as  Dr  Mavoi,,  authoB  of  UntBertol 
SUitqgrap^,  1^0  has  liberally  permitted  us  to  present  our  readen  with  a  complete  view  of  his  scbcme.  To 
those  who  wish  te  heCome  proficients  in  SRORT-WRlTtMc,.  we  earnestly  recommend  his  entire  publication  (prist- 
ed  for  Cadclt  and  Davis,  Strand,  London],  which  in  many  schools  of  the  first  repntalrsn  now  forma  a  deserved 
dass-book. 

(b)  Mr  Locke  says,  a  regular  method  of  sborl-writing  seems  to  b«  kaown  and  practised  only  in  Britain.  This 
is  not  now  the  cue ;  and  indeed  there  is  no  reason  to  doubt  wbctber  characten  may  not  bie  iavented  to  expaeH 
the  various  sounds,  ar  letters,  employed  in  any  language,  either  ancient  or  modem. 

(c)  A  list  of  writers  on  stenography.  Mr  Addy,  Alndge,  Angell,  Annel,  Blandemore,  Bloasat,  Botky, 
Bridges,  Byrom,  Coles,  Cross,  Diz,  flverardt,  Ewen,  Facey,^arth!nK,  Gibbs,  Grseme,  Gumey,  Heath,  Holds- 
worth,  Hopkins,  Jcake,  Iisbourer,  Lane,  Lyie,  Macauley,  Mason,  Mavor,  Metcalfe,  Nicholas,  Ps^nter,  Rich,. 
Hidpath,  Shelton,  Steele,  Tanner,  Taylor,  TbickouM,  Tiffev,  Webster,  Weston,  WilliaaaoD,  Willst,  B.  S3. 
a«4  Wi|}i*»  Sec  4  . 
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^patch,  and  cooseqaenlly  ioadinusible  into  any  useful 
tystenu 

It  is  to  be  confessed,  that  the  person  who  first  propo- 
aed  the  omission  of  rowels  in  the  middle  of  words  (d), 
which  it  is  obvions  are  not  wanted,  and  invented  let- 
ters,  which  could  l>e  connected  as  in  a  running  hand 
without  lifting  the  pen  in  the  middle  of  the  word,  made 
a  real  improvement  on  the  works  of  his  predecessors. 
Boty  in  fine,  most  systems,  either  in  their  plan  or  exe- 
eotion,  labour  under  some  capital  defect,  attended  with 
ctrcorastances  highly  discouraging  to  the  learner,  and 
which  in  a  great  measure  defeat  the  end  of  their  inven- 
tion, by  being  too  complicated  to  be  learned  with  ease 
and  remembered  with  accuracy,  or  to  be  practised  with 
the  expedition  which  is  requisite  ^  and  so  difficult  to  be 
deciphered,  that  a  man  can  scarcely  read  what  he  has 
just  written. 

To  obviate  these  defects  ^  to  provide  against  prolixity 
and  conciseness,  which  might  occasion  obscurity  5  to  ex- 
hibit a  system  founded  on  the  simplest  principles,  which 
might  be  easily  learned  and  read,  and  yet  be  capable  of 
the  utmost  expedition— were  the  motives  that  gave  rise 
to  the  present  attempt. 

This  method  will  be  found  different  from  any  yet 
published,  and  superior  to  all  in  the  disposition  of  the 
vowels  and  the  facility  of  arranging  them  ^  the  confu- 
sion in  placing  which  seems  to  detract  from  the  merit  of 
the  best  performances  on  the  subject ',  and  it  may  -he 
affirmed,  without  ostentation,  that  characters  simpler  in 
their  form,  and  more  perfect  in  their  union,  have  not 
been  applied  to  1  be  art  of  stenography. . 

As  well  as  it  could  be  determined,  the  simplest  cha- 
racters are  appropriated  to  the  letters  most  usually  em- 
ployed :  indeed,  as  iac  as  possible,  those  which  are  com- 
plex have  been  rejected  y  but  as  it  was  an  object  always 
kept  in  view  that  tlie  writing  should  be  on  a  line,  a  few 
are  admitted  into  the  alphabet  for  that  reason. 

The  characters  for  the  double  and  triple  consonants 
are  the  easiest  that  could  be  invented,  consistent  with 
perspicuity  (£)  ^  for  care  has  been  taken  to  provide 
against  all  obscurity  which  might  arise  by  adopting 
letters  too  similar  in  their  formation  *,  and  with  re- 
spect to  the  prepositions  and  terminations,  those  which 
occur  most  frequently  are  expressed  by  the  simplest  cha- 
racters, which  will  be  found  perfectly  easy  in  their  ap- 
plication. 

The  arbitraries  are  few  in  number  (f),  and  the  arbi- 
trary abbreviations,  as  they  are  entirely  from  the  letters 
ok'  the  alphaliet,  and  chosen  from  some  thousands  of 
words  in  common  use,  will  well  repay  the  learner  for 
an  bourns  trouble  in  committing  them  to  memory. 

The  last  chapter  lays'  down  a  scheme  of  abbreviation. 
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comprised  in  a  few  rules,  perfectly  easy  to  be  understood 
and  practised  by  proficients  in  this  art,  which  we  hope 
will  answer  the  expectation  of  the  author,  and  will  be 
found  free  from  the  perplexity  complained  of  in  many 
systems  where  abbreviation  is  admitted.  The  principal 
rules  are  new,  are  so  easy,  so  extensive  in  their  use,  and 
so  consistent  with  expedition  and  legibility,  if  applied 
with  judgment,  that  they  alone  might  suffice.  The 
learner  is,  however,  advised  by  no  means  to  adopt  any 
of  them,  till  experience  has  convinced  him  that  they 
may  be  used  without  error  or  injury  to  legibility.  All 
abbreviating  rules  are  suited-  to  those  only  who  have 
made  some  progress  in  the  stenographic  art  ^  for  al- 
though they  certainly  promote  expedition  in  a  wonder- 
ful manner,  and  afford  the  greatest  ease  to  a  proficient, 
yet  a  learner,  as  expedition  is  not  his  first,  though  his 
ultimate  view,  should  admit  of  nothing  that  in  the  least 
renders  the  reading  difficult. 

« 

CHAP-  IL 

The  English  alphabet  consists  of  twenty-six  letters  ^xiie  gene, 
six  of  which  are  vowels,  a,  e^  t\  0,  «,  and  y;  and  the  ra]  piiiici- 
other  twenty  consonants,  ^,  c,  rf,yj  g^  A,  A:,  /,  iw,  w,  o,  «',?'*•  ^*  »^•- 
,  and  «.  sogmpliy. 

This  alphabet,  as  is  observed  by  the  best  grammari- 
ans that  have  written  on  the  language,  is  both  defective 
and  redundant  in  expressing  the  various  modifications  of 

Custom  or  prejudice  has  assigned  some  letters  a  place,  yram. 
when  others    would    with    much    more   propriety    ex- Prieitky*$ 
press  the  same  sound :  and  to  this  may  be  added,  that  ^^f^^       \ 
several  letters,  sometimes  in  one  word,  seem  to  be  ad-  ^^^^"^  * 
mitted  for  no  other  reason  than  to  perplex  a  young  be-  j^iQcutkn, 
ginner  or  a  foreigner,  as  an  obstruction  to  true  pronun- 
ciation, and  to  add  to  the  apparent  length  of  tlie  word, 
when  they  are  entirely  quiescent  and  useless.  That  this 
is  the  genius,  of  the  orthography  of  our  language  must 
be  perceived  by  the  most  superficial  observer  \  but  no 
modern  tongue  is  absolutely  free  from  the  same  ex- 
ceptions.    In  particular,  the  Frend)  has  a  great  num- 
ber of  dormant  letters,  which,  it  is  obvious,  render  the 
pronunciation  more  difficult  and  perplexing  to  learn- 
ers (g). 

But  as  it  is  neither  our  business  nor  our  intention  to 
propose  a  mode  of  spelling  different  from  that  in  com- 
mon use,  when  applied  to  printing  or  long  hand  writing 
(since  several  InnovatorM  in  orthography  have  fallen  into 
contempt,  and  their  plans  have  been  only  preserved  as 
beacons  to  warn  others  of  the  folly  of  endeavouring  to 
subvert  established  principles.f )  j  we  shall  only  observe,^  Prefncc 
that  in  stenography,  where   the  most  expeditious  and^^v^^.' 

concise  aViwry,  " 


(d)  Mr  Byrom  rejected  vowels  entirely  in  the  middle  of  words,  as  others  before  him  had  only  done  partially. 
Without  critically  examining  the  executive  part  of  his  performance,  which  is  very  defective,  it  must  be  owned, 
tliat  it  is  above  the  reach  of  huoMn  ingenuity  to  exceed  his  general  plan  ^  which  for  ever  must  be  the  basis  of 
every  future  rational  system. 

(e)  Those  for  th  and  ch  may  be  either  made  upright  or  sloping  to  the  right. 

(f)  These  are  not  by  any  means  prescribed.^  they  may  he  employed  or  not  according  to  tlie  fancy  of  tl>e 
learner. 

(g)  The  Latin  and  Greek  claim  a  just  superiority  over  the  modem  tongues  in  this  respect.  In  them  no  con- 
fusion or  doubt  can  arise  from  the  manner  of  spelling ;  and  the  reader  can  scarcely  be  wrong  (unless  in  quantity) 
in  sounding  all  the  letters  he  sees. 

4S  a 
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concise  methnil   io  the   heit,  >(  comisteiit  vrith  pcnpi> 
cuiiy,  il)e  fnlluwiti^r  simplu  i-u!«s  are  etadiotnl*  to  be 

Itui.r  T.  An  qniesceibt  conoonnnts  in  woHi  are  to 

■   be  (lro|i|it'il ;  and  itie  oi-thi>i^4phy  to  be  diTecird  only 

tjy  (lie  proiiancintinn  \  nhick  bcrnft  knoiro  (o  all,  irill 

I'lintler  tlira  art  urtainable  liy  ihoie  who  cannot  ipHl 

with  prc'Ciiiun  in  ton;;  hand. 

KuLi;  IT,  When  (he  absence  of  conMmantl,  mrt  rn- 
tirtly  dormant,  can  be  paxily  known,  tlie^  nay  oftra 
be  nrfiktpd  nithnut  the  least  olisciirity. 

Rule  III.  Tvro  or  lometimes  more  conaonant*  may, 
lo  promutegrealer expedition,  lie  exchanged  fora  (mgfc 
flne  of  nearly  similar  aound ;  and  no  ambrgiitty  »  to 
the  mcanine  eosoe  (H). 

Ri.'LF.  IV,  When  tiro  cinMnanti  of  the  aante  krnd 
or  same  Bound  come  wgi-rht-r,  without  may  vowe!  be- 
ttitcn  them,  only  one  is  to  expmucd  ;  but  if  a  rowel 
ot  votvi'ls  intervene,  both  are  lo  be  written  :  only  ob- 
M:rvr,  it' tliey  are  pirpenJieular,  horizontal,  or  oblique 
liniM,  they  must  only  lie  drawn  a  size  longer  than  usual ; 
and  chaiacten  with  loops  muit  have  the  fize  of  llwir 
lieadti  doubled  *. 

Mi^la  is  tu  he  Mritlen  ritfl,  fighter,  machine  nuukm, 
enough,  enuf,  lau(-h  tiif,  prophet  pnyfet,  physics  Ji*ikt, 

Is  thiough  (A^',  fo re i f;n /orcH,  novenign  tovt-rtn.  Malm 
tarn,  receipt  react,  write  rife,  trright  n't,  island  tiond, 
Lnavery  navery,  tenipiation  Irtnlation,  knife  mfe,  stick 
ttik,  thigh  fill,  honour  onoifr,  indictment  iadilement, 
acquaint  n^uainl,  cbnos  ktlot,  Scc> 

rate  Strcngdi  Xrcntk,  length /<rfl(A,  friendship  _)5w«A^, 
connect  conck,  communitment  eomanmntt,  conjunct 
conjunt,  liumhie  fuitrCte,  lumber  itimer,  ilumher  tfumer, 
numbi-r  numet\  exemplary  e.temloiy,  &c. 

^le        Rocks  rox,  nets  oAjor  ax,  iMtaJiiks  fr/bx,  districla 
di'ihikt  or  ditlrix,  aSetU  qfeki  or  a/ex,  afflict)  afiikt  or 
ajliti,  conquer  konkr,  Sec. 
,       Letter  /tier,  little  lille,  command  cojuand,  error  enr, 

^''  ti-ii-or  teror,  Stc.  But  in  remember,  titontent,  titter, 
and  Huch  like  nurds,  where  two  cnnsooants  of  the  mme 
name  have  an  intervening  vowel,  both  of  tbem  must  be 

Thefee  four  rules,  with  their  examples,  being  care- 
fully considcifd'  by  ibe  learner,  will  leave  bim  in  no 
doubt  concerning  the  dispusitiun  and  maoagvroent  of 
the  consdnanta  in  this  scheme  of  short-writing  ;  we  shall 
therefore  proceed  to  lay  down  rules  foi  the  application 
of  the  vowels  with  eii>:e  and  expedition. 
>r  Rule  I.  Vowels,  being  only  umple  Hrcicnlate  (ounds, 
«!(,  tbuugh  ibey  are  the  connectives  of  consonants,  and  em- 
ployed in  every  word  and  every  syllable,  are  not  nece»- 
sary  to  he  imterted  in  the  middle  of  wonts ;  became  tile 
consonants,  if  fully  pronounced,  with  the  adustauce  of 
eonneoliun,  will  always  dLwover  the  me^aiog  of  a  word, 
and  make  the  writing  perfectly  legible, 

RuLC  II,  If  a  vowel  is  not  strongly  accented  in  tfct 
incipient  syllable  of  a  word,  or  if  it  is  n)iit«  in  the  fin^, 
it  is  likewise  lo  be  omitted }  because  the  sound  of  tb« 


incipient  vewvl  is  often  implied  iw  that  of  the  fint  tas 
sonant,  which  will  consequfntly  supply  its  place. 

Kdi.x  III.  But  if  the  vowel  cenbtituie*  the  finto 
last  syllable  nf  a  word,  or  is  sf  KMigly  aoccnted  ai  in 
beginning  or  end,  dint  vowel  i3  ceatiaaully  le  be  wm 
ten. 

RuLK  IV'.  If  a  word  begins  or  mds  with  tw«  er  Msn 
vowels  tboQgb  sepantled,  or  when  tbeiv  ia  a  oealilwn  • 
rowets,  as  in  dipMiengs  aad  triphtbuwga  ;  ealy  oat  s 
ihnii  is  lo  be  cxprcMed,  wfai<A  niwat  ba  IkaL  wbid 
agrees  best  with  the  prammeuitMn. 

Rule  V.  In  moansyllablcs,  if  they  begin  at  end  win 
fl  vont?,  it  is  always  t«  be  iMcrted,  Mtleae  tbc  wwd  b 
e  mute  at  the  end  of  a  werd. 

Sued  are  the  general  principtes  of  (hin  arti  i  n  viadi 
cation  and  sapperC  of  which  it  will  be  we«dlei>e  to  aSe 
any  arguments,  when  it  is  consitlereil  thai  brevity  aw 
expedition  are  the  chief  ebjeiAs,  if  cooMBtOwt -willi  Itgi 
bility  }  and  the  sobsntuettt  apechnme  in  tbe  otthegTS 
phy  recommenced  wiH,  we  hope,  fa«  aalficicW  to  tbm 
that  there  ia  Bo  rc*l  Miciency  in  ibe  )Mt  nseotisae 
particular. 

He  who  md  us  mst  be  etml,  gTt,  mI  amptat.  It  i 
er  dty,  as  rent  bngt,  te  arv,  tv,  md  oby  h—/  A  Ma  ik 
wd  avd  bIm,  «bd  be  srkinspkn  al  he  mo*,  «d  odnwl 
al  hs  nit  to  ph  e*ry  bdy, — I  wd  M  frm  any  kax«a  wi 
a  nni  who  bd  no  rgrd  fr  hmdf }  ntbr  wd  I  Ue  a  mo  wh 
hd  one  fid  me  a  li.— 4>nr  ia  of  al  ttmgm  the  mat  dfkh  t 
prsrr  ntrnsliil ;  nd  nhn  ens  mpcbd,  Ik  tbe  cbetty  of  i 
wnn,  n*t  sbns  wth  Its  wald  latr,,^Wib  gi  man 
kmpliims  nd  an  c^  pit  adn,  may  iwk  a  fgr  ia  the  ml 
'whs  mnl  mbhs  *rd  eknty  h«  rad  ihm  aby  ffae  nk  eft 
ftmn. — Idlns  is  the  prat  ef  a  iktmi  mefctMa,  wch  ar  aa 
St  fay  tbe  ndstrs :  it  is  a  fm  nd  a  pishoaart  al  itaU,  aal 
bmgs  wat  nd  hftrj  in  iu  tm — Vrta  ■»  the  (nt  thng  th 
ibd  be  r^rdd  ;  it  is  a  rwrd  ef  itslf ;  mka  a  an  Fspkti 
far,  nd  wl  mk  bin  etrnly  bpy  hr&r.— P^  ia  a  mat  pna 
pan,  wch  yt  ws  plntd  by  hvn  in  ar  iitr,  ba  sa  sr  emlii 
to  inrtt  grt  nd  wrthy  krktis  or  azas,  la  xt  ia  us  a  s)  fr 
wht  is  rt  nd  get,  smd  a  Mbl  ndgisa  gnat  eprara  ad  wtka 
«f  ny  kndof  iirkyty,  inshrt,  to  mk  aa  at  a  prpr  vto  Ofa 
ursivs,  nd  dsps  a  wrthls  flo,  iia  e*r  xltd.  The  f r  prd  is 
a  vrtn,  nd  my  gstly  be  kid  a  grtns  «f  al.  fit  p*^  Ik 
othr  psns,  gnrly  fu  opn  mg  ebgks,  ar  is  spM  ia  iq 
prptms.  Hn  kmn  is  it  lo  ee  a  rtoh  whas  any  vs  b 
nidrd  msrbl,  nd  evry  By  kntmbi,  vlog  hmolf  «a  ks  b 
brch,  nd  bstng  (bs  Usin  nsattrs,  of  when  he  nbvt*  allmg 
bt  tbe  nta  «r  ttl  \  nstn  who  if  tl^  mi  hm,  W  dan  ttr 
dindnt  wf  b  kdtnit.  But  al  prd  of  ths  art  ia  fly,  ad  esr 
to  be  avdd. 

CHAP.  III. 

As  the  whole  ef  this  art  depends  apon  a  regular  me- 
thod and  a  simple  alphabet,  we  have  not  only  eades- 
vomed  to  astaUishtbc  bnner  oa  satiafiatitary  pHnd^es, 
but  harm  been  oarefal  to  apprapriate,  aecnrdiiig  to  ik 
CMipnrative  h^ataaj  ef  tkeir  occnRWcc,  each  cbann- 


(u)  By  this  rule  likewise  if  and  v  in  (be  middle  of  words,  bnt  nercr  in  the  beginning,  msiy  be  ^cfanged  kt 
t  und/,  when  they  lidmit  of  an  easier  conacciing  with  the  fallowing  character,  or  will  naks  tbe  writing  apjswr 
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tcrs  for  the  letters  a^  aft«r  repeated  trials  and  altera- 
tions, were  conceived  to  be  the  best  ada|ited  for  dls- 
putcli. 

Xlie  stenographic  alpliabet  consists  of  l8  distinct  cha- 

aipha-  racters  (viz.  tvrn  for  the  vowels  and  the  vest  for  the  con* 

^.  6on!inU),  taken  from  lines  and  semicircular  carves;  the 

Vll      formation  and   application  of  which  we  shall  nptf  ex- 
plain, beginning  with  the  vowels. 

For  the  three  first  vowels,  a,  r,  and  t\  a  comma  is 
appropriated  in  difftfrent  positions }  and  for  the  other 
three,  o,  «,  and  y,  a  point.  The  comma  and  point, 
when  applied  to  a,  and  o,  is  to  be  placed,  as  to  the 
Plate  DVII.  at  (be  top  of  the  next  character^  when 
for  e  and  r/,  oppoiiite  to  the  middle ;  and  when  for  t  and 
t^f  at  the  bottom, 

This  arraogement  of  the  vowels,  is  the  most  simple 
and  di:>tinct  (hat  can  easily  be  imagined.  i^Iaces  at  the 
top,  the  middle,  and  the  bottom  of  characters,  which 
make  three  different  poaitioos,  are  as  easily  distinguish- 
ed from  one  another  as  any  three  separate  charaotcra 
could  he ;  and  a  comma  is  made  with  the  same  faeilily 

10        as  a  point. 

?«-  Simple  lines  may  be  drawn  four  different  ways  ^  per- 

pendicular, horizontal,  and  with  aa  angle  of  about  45 
degrees  to  the  right  and  left.  An  ascending  oblique 
line  to  the  right,  whidi  will  be  perfectly  distinct  from 
the  rest  when  joined  to  any  other  character,  may  like- 
wise be  admitted.  These  characters  being  the  simplest 
in  nature,  are  assigned  to  thosie  five  consonants  which 
most  frequently  occur,  viz,  /,  r,  /,  c  hard  or  k^  and  c 

f  I        soft  or  #. 

let.  Every  circle  may  be  divided  with  a  perpendicular  and 

horizontaf  line,  so  as  to  form  likewise  four  distinct  cha- 
racters, lliese  being  the  next  to  lines  in  the  simplicity 
of  tiieir  formation^  we  have  appropriated  them  for  b^  d^ 

19        11,  and  m. 

ret  and      The  characters  expressing  nine  of  the  consonants  ar^ 

**  all  perfectly  distinct  from  one  another  \  eight  only  re^ 

main  which  are  needful,  viz.^^^,  orj,  h^p^  q^  t*,  w^  and 
Si  to  find  characters  for  which  we  must  have  recourse 
to  mixed  curves  and  lines.  The  characters  which  we 
have  adopted  are  the  simplest  in  nature  after  those  al- 
ready applied,  admit  of  ^le  easiest  joining,  and  tend  to 
preserve  lineality  and  beauty  in  the  writing. 

It  must  be  observed  that  we  have  no  character  for  c 
when  it  has  a  hard  sound,  as  in  castle  ;  or  soft,  as  in  city  ; 
for  it  naturally  takes  the  sound  of  k  or  j,  which  in  all 
cases  will  he  suflkient  to  supply  its  place. 

R  likewise  is  represented  by  the  same  character  as  /; 
onl?  with  this  diffisrence,  r  is  written  with  an  ascending 
stroke  (i),  and  /  with  a  descending;  which  is  always  to 
be  known  from  the  manner  of  its  unirn  with  the  follow- 
ing character;  but  in  a  few  monosyllables  where  ris  the 
only  consonant  in  the  word^  and  consequently  stands 


alone,  it  is  to  be  made  as  is  bhown  in  the  al^abet  f^Hr 
distinction's  sake. 

Z,  as  it  is  a  letter  seldom  employed  in  the  Englisli 
language,  aad  only  a  coarser  and  harder  expression  of 
J,  must  be  supplied  by  5  whenever  it  occurs  3  as  for 
Zcdekiah  write  Scdekiah^  &c. 

CHAP.  IV. 


$^ 
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Tmc  prepositions  and  termitiatiens  in  thissdieme  are  Rules  Air 
so  simple,  diat  tlie  greatest  beaelit  may  be  reaped  frotti  P**?®"*^ 
them,  and  very  little  trouble  ie(|oired  to.  attain  ^•«<**» 5 ^*SJ^I/" 
as  the  incipient  letter  or  the  incipient  consonant  of  ail 
the  prepositions  and  of  several  of  the  terminatioas  is 
used  to  express  tde  whole.  But  although  in  Plate 
DVII.  sufficient  specimens  are  given  of  the  manner  of 
their  application,  that  the  learner  of  less  ingenaity  0r 
more  slow  perception  may  have  every  assistance,  we  have 
subjoined  the  following  directions. 

KuLE  I.  The  preposition  is  always  to  be  writCaiV' 
without  joining,  yet  so  near  as  plainly  to  show  what 
word  it  belongs  to;  and  the  best  way  is  to  observe  ihe 
same  order  as  ii  the  whole  was  to  be  eonneoted.. 

Rule  II.  A  preposition,,  though  (he  same  letteie 
that  constitute  it  may  be  met  with  in  the  middle  or  end 
of  a  word,  is  ndver  to  be  ased,  becanse  it  weuld  expose 
to  obscurity. 

Rule  III.  Observe  that  the  preposition  omiu'  is  est- 
pressed  by  the  vowel  0  in  its  proper  position  ;  and  for 
anti^  anta^  ante^  by  the  vowel  cr,  which  the  radical  part 
of  the  word  will  easily  distinguish  from  being  only  simi- 
ple  vowels. 

The  first  rule  for  the  prepositions  is  (allowing  such 
exceptions  as  may  be  seen  in  the  Plate)  to  be  observed, 
for  the  terminations ;  and  also  the  second,  mmtirtis  tnutam^ 
dis;  except  that  whenever  m,  9Us^  ays^  ein¥s^  tumt^  and 
ces  occur,  tliey  are  to  be  expressed  as  directed  in  the 
fourth  rule  for  the  consonants,  whether  in  the  begin- 
ning, middle,  or  end  of  words  (k).  « 

Rule  IV.  The  terminative  character  for  ti'on^  s^, 
ciofij  cian^tian^  is  to  be  expressed  by  a  small  circle 
joined  to  the  nearest  letter,  and  turned  to  the  right ,, 
and  jhe  plurals  tions^cion^^  ctant^  tiansy  tiencc^  by  a 
dot  on  the  same  side 

Rule  V.  The  terminative  character  for  ingy  is  to  be 
expressed  likewise  by  a  small  circle,  but  drawn  to  the 
left  hand  ;  and  its  plural  inga  by  a  dot  (l). 

Rule  VI.  Tlie  plural  sign  «  is  to  be  added  to  the 
terminative  characters  when  necessary. 

Rule  VII.  The  separated  terminations  are  never  to. 
be  used  but  in  polysyllables  or  words  of  pnore  syllables 
than  one. 

These  rules  duly  observed  will  point  out  a  method  as    * 
concise  and  elegant  as  can  be  desired,  for  expressing  the 

most 


(1)  The  character  for  A,  when  lineality  requires  it,  may  bs  made  from  the  bottom  and  inverted  (see  Plate- 
DVII.).  And  often  k  may  be  omitted  entirely,  or  a  vowel  may  be  substituted  in  its  stead,  without  any  injury 
to  legibility,  it  being  father  a  breathing  than  letter. 

(k)  But  in  a  few  words  where  three  liensoftlal  characters  meet,  it  will  be  Jbetter  to.  express  the  «i>,  &c.  by  the^ 
seniielliptical  character  in  Plate  DVII.  opposite  ttous* 

(l)  In  horizonul  characters,  by  the  left  hand  is  meant  the  top,^and  by  the  right  the  space  below  the  letter  (sea 
£n^  joiued,  Plate  DVIL).     In  all  other  characters  the  right  and  left  positions  will  naturally  be  known. 
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most  Ireqaant  kn^  lo^eit  prepotltJoDs  ind  teroiiaatiou 
in  the  English  language.  If  it  ahould  be  tbouglit  nc- 
cewaiy  to  iucrease  their  number  hj  the  additioo  of 
others,  it  will  be  an  eaif  natter  for  anj  one  of  (he  leait 
-JijiccTDinent  to  do  »,  bjr  proceeding  on  tbe  principles 
before  laid  dono. 

CHAP.  V. 

KjiIci  for  ThoDGH  b  more  conciie  method  of  writing,  or  more 
abbron^  MuniErous  abbreviations,  may  not  he  indlsptnaabty  ne- 
cessary, ir  the  foregoing  directions  be  practised  for  a 
considerable  time,  yet  contractions  will  be  found  ex- 
tremely useful  and  convenient  to  those  who  have  attain- 
ed a  iiroper  knowledge  of  the  subject,  and  lead  to  a 
greater  degree  of  expedition,  at  the  same'  time  that  they 
diminish  tbe  labour  of  writing.  It  has  been  observed  in 
the  introiiucUon,  that  abbreviations  are  ouly  to  be  em- 
ployed by  proficients  in  this  art  ^  becanse  expedition  is 
not  tbe  first,  tliou^b  the  ultimate,  object  in  view  ;  and 
that  an  easy  legibility  is  of  the  utmost  consequence  to 
the  learner ;  which,  however,  cannot  be  preserved,  if 
he  adopts  too  soon  those  very  rules  which  in  time  will 
aGord  him  the  greatest  ease  when  applied  with  judge- 

The  following  short  and  practical  rules  will  be'foiind, 
we  hope,  fully  adequate  to  every  purpose  for  which  they 
were  intended,  and  are  fur  superior  in  the  facility  of 
ibeir  application  to  any  ivhich  we  have  seen. 

Rule  I.  The  usual  abbreviations  in  long  hand  are  al- 
ways to  be  followed  ;  as  Mr  for  Muster,  M.  D.  for  Doc- 
tor of  Physic,  and  Abp.  fur  Arcblashop,  &c. 

ItuLE  II.  Substantives,  adjectives,  verbs,  and  parti- 
ciples, whence  the  sense  will  direct  to  the  meaning,  are 
to  be  expressed  by  their  initial  consouant  with  the  di- 
atinguishing  marks  exhibited  in  Plate  D VI  I.  viz.  a  sub- 
stantive must  have  the  dot  exactly  ovvr  its  initial  con- 
sonant ;  an  adjective  must  have  a  dot  under  it ;  a  verb 
is  to  be  exprc-^ised  by  a  comma  over  its  initial  consonant  j 
and  a  participle  by  a  comma  under  (m).  These  being 
the  four  principal  purts  of  speech  will  be  suflicicnt ;  and 
an  nilept  will  never  be  at  a  toss  to  know  when  he  can 
with  BAfety  apply  this  rule  to  them. 

Kui.E  III.  To  render  the  writing  more  legible,  the 
last  letter  of  the  word  may  be  joined  to  tlie  first,  and 
the  pi'oper  mark  applied. 

KuLE  IV.  The  cnnstituent  or  radical  part  of  words, 
especially  if  thi'Vare  long,  will  often  serve  for  the  whole 
or  Konn;limr.i  ibe  first  syllable  ;  as,  wc  ought  to  mode- 
rate our  ex.  by  our  circum. ;  a  man's  man,  commonly 
■hape  his_^r. 

Rule  V.  All  long  words  without  exception  may 
have  their  prepositions  or  terminalions  expressed  by  the 
incipient  consonant  of  such  preposition  or  termination. 

Rule  VI.  When  there  is  a  great  dependence  be- 
tween the  parts  of  a  sentence,  the  initial  Idler  will  often 
Biiffice  ;  as  L.  ii  the  capital  of  Great  B. ;  ihe  eldest  S. 
al  the  king  of  Great  B.  is  styled  prince  of  IF.  Every 
onf,  it  is  pi'etiumed,  will  allow  this  to  be  perfectly  le- 
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gible  in  long-hand,  then  -wbj  ta*y  it  not  in  ateaogn 
phy? 

JtuLE  VII.  The  tenninationa  ties*  and  leu  may  k 
omitted  ;  %.i  fmttifiilniu  ii  onlj  to  be  ivritteo /cnVij^/, 
firwardneit,  Jorumrd ;  htedUu,  heed;  stubbonttta 
tttthhom,  &c. 

Rui^  Vlll.  The  second  and  third  pereons  of  verb 
ending  in  eth  and  ef(,  may  be  expressed  by  t ;  as,  In 
htxt,  thou  ieathei;  instead  of  be  lovtlA,  thou  ttmhctl: 
or  even  without  *  ,*  as,  he  love,  &c. 

Rule  IX.  Words  may  often  be  entirely  omitted 
andvetnoamhiguityensue}ait, /n  beginning  God rrtO' 
ltd  heaven  and  earth,  for  In  the  beginniog  God  created 
the  heaven  and  the  earth.  , 

Rule  X.  'When  there  is  an  immediate  repetition  ol 
a  sentence  or  word,  a  line  i*  to  be  drawu  under  the  m» 
fence  or  word  to  be  repeated;  as.  Amen,  Amen,  is  to  bi 
vrritten  Amen  ;  but  if  any  worda  iatervene  befett  i 
word  or  sentence  is  to  be  repeated,  the  line  noat  h 
drawn  as  before,  and  a  A  or  mark  of  omission  placed 
where  the  repetition  should  begin  ;  as,  It  it  just  the  ■• 
noeenl*  thould  he  condemned  A  reviled  ? 

The  CoNTEKTS  of  tie  Stekookafbjc  Plato. 

Fabrieiut's  Reply  to  Pyrrkus, 

As  to  mj  poverty,  you  have  indeed.  Sir,  been  rightly 
informed.  My  whole  estate  consists  iu  a  house  of  bat 
mean  appearance,  and  a  little  spot  of  ground,  fraa 
which  by  my  own  labour  I  draw  my  support.  But  if 
by  any  means  you  have  been  persuaded  to  think,  that 
this  poverty  makes  me  le&s  considered  in  my  coonlry, 
or  in  any  degree  unhappy,  you  are  extremely  dtceirtd. 
I  have  no  reason  lo  complain  of  fortune,  she  supplies  dm 
with  all  that  nature  requires;  and  if  I  am  .without  lu- 
pcrfluilies,  1  am  also  free  from  the  desire  of  tbeiB. 
With  these  I  confess  I  should  be  more  able  to  succour 
the  necessitous,  tbe  only  advantage  for  which  the  weal- 
thy are  to  be  envied;  but  as  smalt  as  my  posseiis  ions  are, 
lean  slill  contribute  something  to  the  support  of -the 
slate  and  llie  assislaiice  of  my  friends.  With  rrgardls 
honours,  my  country  places  me,  poor  as  I  am,  upon  ■ 
level  wiih  the  richest:  for  Rome  knows  no  qualifica- 
tions for  great  eniploymenls  but  virtue  and  abitily.  She 
appoints  me  to  officiate  in  the  most  augubt  ceremonirt 
of  religion  ;  iihc  rntrusls  nie  with  the  command  of  htr 
armies  ;  she  coi^fides  to  my  care  the  most  important  m- 
goctations.  My  poverty  does  not  le&sen  the  fvti|(hl  ami 
iofluence  of  my  counsels  in  the  senate  ;  the  Ronna 
people  honour  me  for  that  very  poverty  which  too  con- 
sider as  a  disgrace  ;  they  know  the  many  opporlumliM 
I  have  had  in  war  to  enrich  myself  without  incurrinj; 
censure;  they  are  convijiced  of  my  disinterested  Ktl 
for  their  prosperity;  and  if  I  have  any  thing  lo  con- 
plain  of  in  the  return  they  make,  it  i.i  only  the  eiccn 
of  their  applause.  What  value  then  can  1  set  ufmn 
your  gold  and  silver !  What  king  can  mill  any  thingM 
my  fortune  !  Always  attentive  to  discbarge  the  duiie) 
incumbent 


(m)  The  dot  or  comma  being  placed  thus  will  never  occasion  them  lo  be  mistaken  for  vowels,  because  they 
tliould  always  be.  on  one  side  or  other  ;  whci-eas  the  mark  for  .parts  of  speech  may  constantly  be  placed  exactly 
.  aver  p'r  under. 
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incuiiibeDt  on  me,  I  liave  »  mind  free  from  selF-reproacb, 
and  L  have  an  honest  fame,     Dodsky^s  Preceptor. 

Letter  to  a  Friend  against  waste  of  Time, 

Converse  often  with  yourself,  and  neither  lavish  yoar 
time,  nor  suffer  others  to  rob  you  of  it.  Many  of  our 
hours  are  stolen  from  us,  and  others  pass  insensibly  away  ; 
but  of  both  these  losses  the  most  shameful  is  that  which 
happens  through  our  owu  neglect.  If  we  take  the 
trouble  to  observe  we  shall  find  that  one  considerable 
part  of  our  life  is  spent  in  doing  evil,  and  the  other  in 
doing  nothing,  or  in  doing  what  we  should  not  do.  We 
donH  seem  to  know  the  value  of  time,  nor  how  precious 
a  day  is  ;  nor  do  we  consider  that  every  moment  brings 
us  nearer  our  end.  Reflect  upon  this  I  entreat  you, 
and  keep  a  strict  account  of  time.  Procrastination  is  the 
roost  dangerous  thing  in  life.  Nothing  is  properly  ours 
but  the  instant  we  breathe  in,  and  alL  the  rest  is  no- 
thing; it  is  the  only  good  we  possess  j  but  then  it  is 
fleeting,  and  the  first  comer  robs  us  of  it.  Men  are  so 
weak,  that  they  think  they  oblige  by  giving  of  trifles, 
and  yet  reckon  that  time  as  nothing  for  which  the  most 
grateful  person  in  the  world  can  never  make  amends. 
Let  us  therefore  consider  time  as  the  most  valuable  of 
all  things;  and  every  moment  spent,  without  some  im- 
provement in  vn-tue  or  some  advancement  in  goodness, 
as  the  greatest  sublunary  loss. 

St  PauPs  Speech  before  Agrippa  and  Festus^ 

I  think  myself  happy.  King  Agrippa,  that  I  shall  an^ 

swer  for  myself  this  day  before  thee,  touching  all  things 

whereof  I  am  accused  of  the  Jews :  especially  because 

I  know  thee  to  be  expert  in  all  customs  and  questions 

which  are  among  the  Jews,  wherefore  T  beseech  thee  to 

hear  me  patiently.     My  manner  of  life  from  my  youth, 

which  was  at  first  among  mine  own  nation  at  Jerusalem, 

know  all  the  Jews,  which  knew  me  from  the  begin* 

ning  (if  they  would  testify},  that,  after  the  straitest  sect 

of  our  religion,  I  lived  a  Pharisee.     And  now  Istand 

and  am  judged  for  the  hope  of  the   promise  made  by 

God  unto  our  fathers  \  unto  which  promise  our  twelve 

tribes  instantly  serving  God  day  and  niglit  hope   to 

come  \  for  which  hope^  sake.  King  Agrippa^  I  am  ac- 
cused of  the  Jews.    Wliy  should  it  be  thought  a  thing 

incredible  with  you,  that  God  should  raise  the  dead, 

when  God  himself  has  given  assorance  of  it  unto  all 

men,  in  that  be  hath  raised  Christ  from  the  dead  ?;  As 
for  my  own  part,  most  noble  Festus,  I  own  I  once  ve- 
rily thought  that  even  I  myself  ouglit  to  do  many  things 
contrary  to  the  name  of  Jesus  of  Nazareth.  Which 
thing  I  also  did  in  Jerusalem.  I  punished  the  saints 
oft  in  every  synagogue^  and  compelled  them  to  blas^ 
pheme;  and  being  ejcceedingly  mad  against  them,  I 
persecuted  them  even  unto  strange  cities.  Iti  pursuit 
of  which,  as  I  went  to  Damascus,  with  authority  and 
commission  from  the  chtief  priests :  At  mid^day,  O  king, 
I  saw  in  the  way  a  light  from  heaven,  above  the  bright- 
Bess  of  the  sun,  shining  about  me,  and  them  which  jour- 
neyed with  me.  And  when  we  were  all  fallen  to  the 
earth,  I  heard'  a  voice  speaking  unto  me,  and  saying  ih^ 
the  Hebrew  tongue,  Saul,  Saul,  why  persecutest  thou 
me  ?  It  is  hard  fisr  thee  to  kick  against  the  pricks. 
And  I  said.  Who  art  thou,  Lord  ?  And  he  said,  I*  am 
Jesus  whom  thou  persecutest.  But  rise^  and  stand  up- 
•a  thy  feet :  for  I  have  appeared  nato  titee  fiir  this  par- 


pose,,  to  make  thee  a  minister  and  a-  witness  both  of 
these  things  which  thou- hast  seen,  and^of>  those  things 
in  which  I  will  appear  unto  thee.  Whereupon,  O  king 
Agrippa,  I  was  not  disobedient  to  the  heavenly  vision  : 
but  shewed  first  unto  them  of  Damascus,  and  at  Jeru- 
salem, and  throughout  all  the  coasts  of  Judea,  and  then 
to  the  Gentiles,  that  they  should  repent  and  turn  to 
God.  For  these  causes  the  Jews  caught  me  in  the 
temple,  and  went  about  to  kill  me.  Having  therefore 
obtained  help  of  God,  I  continued  unto  this  day,  wit- 
nessing both  to  small  and  great,  saying  none  other  things 
than  those  which  the  propliets  and  Moses  did  say  should^ 
come:  That  Christ  should  suffer,  and. that  he  should  be 
the  first  that  should  rise  from  the  dead,  and  should  show 
light  unto  the  people,  and  to  the  Gentiles^  This  is.  the 
real  truth  :.  Believe  me,  I  am  no  pestilent  fellow,  nor 
mover  of  sedition  j  but  always  endeavour  all  (hat  lies* 
in  me  to  preserve  a  conscience  void  of  offence  towards 
God  and  towards  man :  nor  can  the  Jews  prove  the 
things  whereof  they  now  accuse  me.  Neither  am  I, 
Festus,  besides  myself;  but  speak  thus  freely  before  the 
king,  because  he  knows  these  tilings  to  be  fact ;  yea,  I 
am  fully  persuaded  the  king  knows  them  all  to  be  fact  y 
for-  they  were  not  done  in  a  comer.  King  Agrippa,. 
believest  thou  the  prophets  P  I  know  that  thou  believest* 
And  would  to  God  that  not  only  thou,  but  also  all  that 
hear  me  this  day^  were  altogether  such  as  I  am  exc«'pt. 
these  bonds,     tialmes^s  RhetoHe^^ 
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Pope  to  Atterbury^- 

Once  more  I  wnte  to  you  as  I  promised^  and  tliis 
once  1  fear  will  be  the  last;  the  curtain  will  soon  be 
drawn  between  my  friend  and  me,  and  nothing  left  but 
to  wish  you  a  long  good  night ;  may  you  enjoy  a  state 
of  repose  in  this  life  not  unlike  that  sleep  of  the  soiH 
which  some  have  believed  is  to  succeed  it^  where  we  lie 
utterly  forgetful  of  that  world  from  which  we  are  gone, 
and  ripening  for  that  to  which  we  are  ta  go.'    If  you 
retain  any  memory  of  the  past,  let  iti  only  image  to 
you  what  has-  pleased  you  best ;  sometimes  present  a. 
dream  of  anahsent  friend,  or  bring  you  back  an  agree- 
able conversation.     But,  upon  the  whole^  I  hope  you^ 
will  think  less  of  the  time  past  than  the  future  ;  as  the 
former  has  been  less  kind  to  you  than  the  latter  infal- 
libly will  be.     Do  not  envy  the  world  your  studies : 
They  will  tend  to  the  benefit  of  men,  against  whom 
you  eaih  have  no  oomplaint ;.  I  mean,  of-all  posterity: 
and^  perltnps,  at  your  time  of  life,  nothing  else  is  worth 
your  oare.     What  is  every  year  of  a  wise   man^s  life . 
but  a  censure  or  critioon  the  past }  Those  whose  date  is 
the  shortest,  live  long  enough  to  laugh  atone  half  of  it : 
The  boy  despises  the  infant,  the  man  the  boy,  the  phi- 
losopher both,  and  the  Christian  all.     You  may  now  be- 
gin to  think  your  manhood  was  too  much  a  puerility  y 
and  yoi»  wiH  never  suffer  your  age  to.be  but  a  second 
infancy.      The   toys  and    baubles  '  of  your  childhood* 
are  hardly  now  more  below  you  than  those  toys  of 
our  riper  and  our  declining  years  ^  the  drums  and  rat* 
ties  of  ambition,  and  the  dirt  and  bubbles  of  avarioew . 
At  this  time,  when  you  are  cut  off  from  a  little  society, 
and  made  a  citizen  of  the  worid  at  large,,  yon  shoulii 
bend  your  talents  not  to  serve  a  party,  or  a  few,  but  all 
mankind..    Your  genius  should  mount  above  that  mist,, 
in  which  ita  participation  and  neighbourhood  with  earth 
hath  long  iasoWed  il  l  To  shine  abioad|  and  to  heaven^, 

ought: 
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Mgfit  to  be  (Im  bMHiMt  Mi  the  glorf  of  wiar  pmcat 
aknttion.  Remember  it  i*m  at  Mcii  «  tinie  tkat  iIm 
Kreateat  ligtrt*  of  ■miquit]'  daziktf  av4 blasail  tbi  vMt ; 
in  tbehr  retreat,  in  ibelr  nlit,  or  in  tbcir  daatb.  B« 
vtff  do  I  tfttk  of  dHxling  vr  b(ni»g  f  it  «>w  Ihon  tbM 
they  m  j^,  that  Ibef  ga*e  ligbt,  and  that  ibey  ba- 
came  f^iit*  to  maiilimd.  Tboae  aim*  alaoa  ara  «ar> 
tin  or  vpirka  truly  great,  aod  rack  I  iberafore  ba^ 
trill  be  yours.  Reaenlmeot  indoad  awy  remain,  per- 
haps mnnot  be  quite  raiingunlicil,  in  the  noblest  nrind*) 
but  reven^  Hilt  never  harbgnr  there :  Higher  principln 
than  those  ef  the  6r«t,  and  better  prinoiplea  than  tfaaaa 
«f  the  tatter,  nil!  isfalltbly  inflaeiica  awa  irbaaa 
iboflghti  and  whase  hearts  are  enlarged,  and  oauae  ibcai 
to  prefer  tbe  whole  to  any  part  of  mMAind,  aapcciall; 


R  A  P  H  Y. 

U  M  nnall  a  part  aa  oae'a  aiogla  sel£  BcUere  m,  vf 
Lord,  i  look  upon  y<w  as  a  apirit  entered  inta  awrtkB 
liie,  as  on*  just  upon  the  edge  of  immortality,  vbetc 
tbe  pauions  and  affections  must  be  much  more  exalted, 
and  vrbera  yoa  ought  to  dwpiae  «11  little  views  aad  ill 
ncan  rntnapects.  Notfainft  ia  worth  ^oiw  looking  btti: 
aad  tkcrerere  look  forward,  and  iwnVe  (aa  you  caa)  th* 
worM  look  after  you ;  bnt  take  care  it  be  not  aitli 
pity,  bet  with  esteem  aad  adniration.  I  an,  wilb  ibt 
graateu  siacerily  aad  passion  far  joor   faOM  as  well  u 


happiness,  yonr,  &c 
The  above  mast  cl 


.  charming  and  moat  nHectionate  let 
written  aboat  a  awnth  beror«  Atterbory  bi- 
shop of  Roebester  was  mdI  into  bnniahaieal,  and  il  oat- 
varsally  admired. 


Stpphen 


S     T     E 

Sicnioro-       STENTOROPHONIC  luu,  aapcaking  trumpet  | 

pbonic     ihas  called  from  StsDtor,  a  person  mentioned  by  Homer. 
"        Bm  Taum-ET. 

"j  STEP,  in  a  ship,  a  block  of  wood  fixed  on  tba  decks 
or  bottom  of  a  ship,  and  hming  a  hole  io  it*  upper  lide, 
fitted  la  receive  the  heel  of  a  roast  or  cspstern.  I'hc 
-etepi  of  the  main  and  foremasts  of  every  ship  rest  upon 
the  kelson,  to  which  they  arc  firmly  teetitcd  by  kiwes, 
bolts,  or  spike^naii*.  Tlia  step  of  tbe  nizen-mast  usually 
rolls  upon  the  Inwer  deck. 

STEPHANIUM,  a  grnus  of  plants  belonging  to 
the  penlandria  class  ;  and  in  tba  natural  method  rank- 
ing under  tbe  471k  order,  SleUala.  See  Botany  In- 
dex. 

8TEPHAN0PH0RUS,  in  antiquity,  the  chief 
priest  of  Pallas,  who  presided  over  tlte  re«t>  Tt  was 
usual  for  every  god  to  have  a  chief  priest ;  that  of  Pal- 
'\%%  was  tho  StrphanophoruK  JuhC  mentioned,  and  that  of 
Hercules  was  called  Dadouchus.— Stephanophoriis  was 
nlw  a  priest  who  asiisled  tlie  women  id  the  celebMtioo 
of  the  feitiTal  Tbesmopborla. 

STEFUANUB  Byzamtinub,  an  able  grammarian, 
nho  lived  *n  the  fiflh  or  sixlli  century.  He  nrole  a 
Dictionary,  in  whidi  he  niadii  a  great  uiimlter  of  obaer- 
tativni,  barroired  from  mytbolugy  and  history,  which 
•Inwed  the  origin  of  cities  and  colonies,  of  which  we 
have  nothing  remaining  but  a  mean  Bbridf|enienl  by  Hcr- 
molaat  the  grammarian]  but  from  Uiat  work  the  learn- 
rd  fiava  received  great  lipht}  aod  Sigoiiius,  Cxsaubon, 
(katiger,  Salmaiia's  £(c.  have  employed  tlwn»elvc8  ia 
illuitrating  il. 

STEPHEN,  kii«  af  EngUod.  Sea  Encland. 
MO  ■o8,&.c 

Stephik.  or  St  Ulepheny  Day,  a  frrtival  of  tbe  Cbrt- 
vtian  cbnrob,  observed  on  the  i6tti  of  December,  in  m«- 
ilwry  of  the  first  martyr  Bt  Stcfihen. 

STEPHENS,  afnniilyof  primers  de*H-vedlyce1el>ra- 
Ui.  Tbey  flourinhed  at  the  tinieoriherevivatoflearning, 
anil  coittribuled  a  great  deal  tovrnrds  dispelling  the  cloud 
of  ignnranee  which  bad  ko  long  overshadowed  Etirope. 
Dome  of  the  olasiics  before  the  1 6th  coatury  were  in  a 
great  measure  lost,  and  all  of  then  wwn  exceedingly 
S 
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corrupted.  By  ihrir  abilities  aad  indefatignblc  indaftfy  t 
Umss  defects  were  supplied,  aod  the  learned  were  furaiif* 
•d  with  beautiful  and  correct  editions  of  the  Greek  tal 
Roman  authors.  Thus  the  world  was  not  only  sop^iid 
with  an  inexhaustible  fund  of  amuaement  nod  instmctioa 
in  thew  ancient  writings ;  but  it  ia  to  the  nrdeur  whici 
they  inspired,  and  to  tbe  model  of  elegnnca  which  ihr^ 
displayed,  that  the  present  advanced  slate  oflileralure  ii 
in  a  great  measure  owing. 

Henry  STEPUEXa,  the  first  of  these  illuetrioni  men, 
was  born  in  Prance,  soon  after  the  discovery  of  priat- 
ing,  ptrbapa  about  the  year  1465.  He  settled  ai  ■ 
ptiatec  at  Paris,  and  was  probably  patronized  byLoaii 
XU.  A  great  proportioa  of  the  books  wbtcb  he  pat>- 
lisbed  were  Latin:  They  aro  printed  in  the  Romio 
Utter,  and  are  not  inelegant,  though  some  of  iben 
abound  rather  too  much  in  contractions.  He  died  aboat 
the  year  1530,  and  left  behind  him  three  snna,  Francii, 
Robert,  and  Charles.  His  widow  niarricd  Simeon  it 
Colioes  (Co/i'iUFUt  in  Latin),  who  thus  got  ponacMioD  of 
Ileniy's  printing -office,  and  contianed  the  profession  [iH 
hii  death. 

OfPnAKCIS,  the  eldest  son,  little  more  is  known  ihas 
that  he  carried  on  business  along  with  bis  fatber-in-lan 
Colinizus,  and  that  be  died  at  Paris  1 550. 

RoBEKT  StEFHENS,  the  second  snn,  was  bom  io  ijoj. 
In  hit  youth  he  made  great  proficiency  in  the  Roman, 
Greek,  and  Hebrew  languages,  and  at  the  age  of  19 
had  acquired  so  much  knowledge,  that  his  father-in-law 
rntrusted  him  with  the  management  of  iiia  prvss.  Ao 
edition  of  the  New  Testament  was  published  nnder  hil 
inspection,  which  gave  great  eflence  to  the  Paris  divioci, 
who  accused  him  of  heresy,  and  threatened  to  prevent 
tbe  sale  of  the  bonk.  Soon  after  he  began  business  him- 
self, and  married  Perrcte  tbe  dauftbter  of  Jodocus  Ba- 
dias,  a  printer  and  an  author.  Slie  was  a  woomji  of 
learaiag,  and  undentood  Latin,  which  indi-ed  wa*  the 
necessBiy  couserjueiice  of  hir  sidmlion.  Herfansband 
Hlnaytcntertsiiiedannmberof  learned  int-n  ascoirecton 
of  the  presi:  Being  foreigners,  and  of  diflcn-ot  nations, 
ihdv  niitdo  use  of  no  other  language  but  Latin*,  which 
Perretetic^ngaccustomcdto  hear,  was  able  inasfaorttinK 
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It,  not  only  to  understand,  but  even  to  speak  w  ith  tolerable 
— '  ease. 

In  1 53 1  he  published  his  Latin  '^  Thesaurus  ^^^  a 
work  of  great  Importance,  which  belaboured  at  for  two 
▼ears.  The  mark  which  he  put  upon  all  his  books  was 
a  tree  branched,  with  a  man  looking  upon  it,  and  these 
words,  noii  altam  sapere^  to  which  he  sometimes  added 
^d  time.  In  15391  Francis  I.  made  him  his  printer, 
and  ordered  a  new  set  of  elegant  types  to  be  founded 
for  him.  His  frequent  editions  of  the  New  Testament 
gave  great  offence  to  the  doctors  of  the  Sorbonne,  who 
accused  him  of  heresy  fot  his  annotations,  and  insisted 
upon  the  suppression  of  some  of  his  books.  Although 
Henry  the  French  king  in  ^ome  measure  protected  him, 
the  persecution  of  these  divines  rendered  him  so  unhap- 
py, not  to  mention  the  expence  and  loss  of  tiipe  which 
an  almost  constant  attendance  at  court  unavoidably  oc- 
casioned, that  in  1552  he  abandoned  his  country  and  went 
to  Geneva.  Here  he  embraced  the  Protestant  religion, 
and  thus  justified  in  some  measure  the  suspicions  of  his 
theological  enemies.  It  has  been  amrmed  by  several 
writers  that  he  carried  along  with  him  the  royal  types, 
«nd  ^he  moulds  also  in  which  they  were  cast  ^  but  it  is 
certain  that  he  never  afterwards  made  use  of  those  types. 
Besides,  is  it  p^Siible  that  the  author  of  so  daring  a  theft 
could  have  been  not  only  protected  in  Geneva,  but  even 
courted  and  honoured  by  the  most  eminent  men  of  the 
age  ?  Is  it  credible  that  such  a  crime  could  liave  been 
concealed  for  60  years ',  or  that  Henry,  the  son  and  heir 
of  the  perpetrator,  would  have  enjoyed  the  favour  of  the 
French  king,  if  Robert  Stephens  had  acted  such  a  shame- 
ful part  ?  If  he  was  burnt  in  effigy  at  Paris,  it  was  not 
for  theft,  but  for  having  changed  his  religion.  After 
bis  arrival  at  Geneva,  he  published  an  account  of  the 
dispute  between  him  and  the  Paris  divines,  which  does 
as  much  honour  to  his  abilities  as  his  Thesaurus  does  to 
-his  learning.  He  died  in  13599  after  a  life  of  the 
most  extraordinary  industry.  The  books  of  which  he 
was  the  editor  were  not  fewer  tkau  360.  Many  of 
them  were  ancient  classics  in  diflferent  languages.  Se- 
veral were  accompanied  with  annotations  wliich  he  col- 
lected, and  all  of  them  were  corrected  by  collating  ma- 
nuscripts. He  was  so  anxious  to  obtain  perfect  accu- 
racy, that  he  used  to  expose  his  proofs  in  public,  and  re- 
ward those  who  discovered  a  mistake.  His  books  con- 
sequently were  very  correct.  It  is  said  that  his  New 
Testament,  called  OMirificam  (because  the  preface  be- 
gins with  theee  words),  has  not  a  single  fault. 

It  was  Robert  Stephens  who  first  divided  the  New 
Testament  into  verses  during  a  journey  between  Paris 
and  Lyons.  The  advantages  of  this  improvement  are 
fully  counterbalanced  by  its  defects.  It  has  destroyed 
the  unity  of  the  books,  and  induced  many  commentators 
to  consider  every  verse  as  a  distinct  and  independent 
aphorism.  To  this  in  some  measure  is  to  be  ascribed  the 
many  absurd  interpretations  and  creeds  that  have  been 
forced  put  of  that  book. 

By  his  last  will  his  estate  was  left  exclusively  to  such 
of  bis  children  as  should  settle  at  Geneva.  He  left  be- 
hind  him  three  sons,  Henry,  Robert,  and  Francis. 

Charles-Stufhens,  the  third  son  of  Henry,  wa9, 

like  the  rest  of  his  family,  familiarly  acquainted  .with 

the  learned  languages.     This  recommended  him  to  La- 

•zarus  de  Baif,  who  made  him  tutor  to  his  son,  and  in 

1540  carried  him  along  with  him  to. Germany.     He 

YoL.  XIX.  Part  n.  i 


studied  medicine^  and  practised  it  with  success  in  France.  Stepkcin 
He  did  not,  however,  forsake  the  profession  of  bis  fami- 
ly, but  exercised  it  in  Paris,  where  he  became  the  edi- 
tor of  many  books  remarkable  for  neatness  and  elegance- 
He  wrote  above  thirty  treatises  on  dllTerent  subjects, 
particularly  on  botany,  anatomy,  and  history.  He  died 
in  1564. 

Robert  Stephens,  the  son  of  Robert  the  first  of  that 
name,  did  not  accompany  his  father  to  Geneva,  but  con- 
tinued to  profess  the  Catholic  religion,  and  to  reside  at 
Paris.  His  letter  was  remarkably  beautiful.— ->He  was 
made  king^s  printer,  and  died  about  1589. 

His  brother  Francis  w^is  also  a  printer.  He  embra- 
ced the  Protestant  religion,  and  resided  at  Geneva. 

Henrt  Stephens,  the  remaining  son  of  Robert, 
was  born  at  Paris  in  1528.  He  became  the  most  learn- 
ed and  most  celebrated  of  all  his  family.  From  bis  very 
birth  almost  he  gave  proofs  of  uncommon  abilities,  and 
displayed  an  ardent  passion  for  knowledge.  The  Medea 
of  Euripides,  which  he  saw  acted  while  at  school,  first 
kindled  his  love  for  poetry,  and  inspired  him  with  the 
desire  of  acquiring  the  language  in  which  that  tragedy 
is  written.  He  intreated  his  father  not  to  condemn  him 
to  study  Latin,  which  he  already  understood  from  con- 
versation, but  to  initiate  him  at  once  into  the  knowledge 
of  Greek,  His  father  willingly  granted  his  request; 
and  Henry  applied  with  such  vigour,  that  in  a  short  time 
he  could  repeat  the  Medea  by  heart.  He  afterwards 
studied  Greek  under  Peter  Danesius,  who  was  tutor  ta 
the  Dauphin,  and  finally  heard  the  lectures  of  Tusanus 
and  Turnebus.  He  became  eager  at  an  early  age  te 
understand  astrology,  and  accordingly  attended  a  pro- 
fessor of  that  mysterious  art  ^  but  he  was  not  long  in  dis- 
covering its  absurdity.  At  19  he  began  his  travels, 
which  he  undertook  in  order  to  examine  foreign  librae 
ries,  and  to  become  acquainted  with  learned  men.  He 
spent  two  years  in  Italy,  and  returned  into  France  com- 
pletely master  of  Italian,  and  bringing  along  with  him 
copies  of  several  scarce  authors,  particularly  a  part  of 
Anacreon,  which  before  was  thought  lost. 

He  found  his  father  publishing  an  edition  of  the  New 
Testament,  to  which  he  prefixed  some  Greek  verses.*— 
Soon  after,  he  visited  England  and  the  Netherlands, 
where  he  met  with  John  Clement,  an  Englishman,  to 
whom  he  was  indebted  for  the  remaining  odes  of  Ana- 
creon. During  this  journey  he  learned  the  Spanish  lan- 
guage, which  was  very  much  spoken  at  that  time  in  the 
Low  Countries. 

Whether  Henry  accompanied  his  fi&ther  to  Geneva  or 
not  is  uncertain  ;  at  least  he  must  have  returned  imme- 
diately'to  France,  for  we  find  him  soon  after  established 
at  Paris,  and  publishing  the  odes  of  Anacreon.  In 
1554  ^®  yfeni  to  Rome,  and  theace  to  Naples.  This 
journey  was  undertaken  at  the  request,  and  in  the  ser- 
vice, of  the  French  government.  He  was  discovered, 
and  would  have  been  arrested  as  a  spy,  had  he  not  by 
his  address  and  skill  in  the  language  of  the  country  been 
able  to  pass  himself  for  a  native  of  Italy.  On^  his  re- 
turn to  France  he  assumed  the  title  of  printer  to  Ulric 
Fugger,  a  very  rich  and  learned  German  nobleman,  who 
.  allowed  him  a  considerable  pension. 

In  1 560  he  married  a  relation,  as  is  generally  suppo- 
sed, of  Henry  Scrimgeour,  a  Scotch  nobleman,  with 
whom  he.  was  intimately  acquainted.  She  was  a  wo- 
niaiiy  as  he  himself  informs  us,endowed  with  the  noblest 
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.  spirit  and  the  mi»t  amiable  dilipositiont.  Mer  death, 
■>  whic)i  happened  in  1586,  brought  on  %  diMase  that  had 
tn-LCe  attacked  h!ni  before.  It  was  »  djsgntt  at  all  tUtMe 
pursuits  which  had  Torinerly  cbanned  him,  an  aversion 
to  reading  and  the  sight  of  bonki.  It  wai  probably 
nrcHiioned  hy  loo  constant  and  severe  an  applit^alion  to 
liltrsiry  purauita.  In  1571  he  published  his  Tkeiaurui 
Linpiee  Gractr,  one  of  the  greatest  norki,  perhaps,  that 
rvrr  was  executed  by  one  man,  if  we  consider  the  wretch- 
ed miiteritls  which  more  ancient  dictionarieit  could  fur- 
nieh,  if  we  consider  the  size  and  perfectien  of  the  work, 
and  the  immense  labour  and  learning  which  mont  have 
been  emplojied  in  the  compilation.  This  work  had  been 
carried  on  at  a  greater  expence  than  he  could  well  bear. 
He  expected  lo  be  reimbursed  by  the  sale  of  the  book, 
but  he  waa  iiufortiinately  disappointed.  John  Scapula, 
one  nf  \w  own  servants,  extracted  from  it  whatever  he 
tJiou;;hl  would  be  most  serviceable  to  students,  and  pnb- 
lisheil  it  beforehand  in  410.  Br  this  act  of  trea«hery 
Henry  wvs  reduced  to  poverty. 

Ahotit  thia  time  he  was  much  beloved  by  Henry  III. 
of  France,  who  trcnied  him  so  kindly,  and  made  him 
sueh  flattering  promises,  that  he  resided  frequently  at 
court.  But  these  pramisM  were  never  fulfilled,  owing 
to  the  civil  wars  which  soon  after  distracted  France, 
Mnd  the  unrartuuate  death  of  King  Henry  himself.  Du- 
rini(  the  remainder  of  his  life  his  situation  was  very  un- 
M-tiled.  We  find  him  sometimes  at  Paris,  somelimrs  in 
Geneva,  in  Gernisiny,  and  even  in  Hunirary,  He  died 
at  Lyons  iu  i  J98,  at  the  age  of  70.  He  was  fond  of 
pnetry  from  his  very  infancy.  It  was  a  custom  of  hii 
to  compose  versrs  on  horseback,  and  even  to  write  them, 
though  he  generally  rode  a  very  nietllesome  steed.  His 
Thrsaurux  was  hia  great  work,  but  he  was  also  the  au- 
thor of  several  other  treatises.  His  pnems  are  numerous: 
His  .\pology  for  Herodotus  is  a  witty  Wtire  on  the 
Buman  Catholic:.  His  Concordance  to  the  New  Tes- 
tament mn-it  have  been  a  laborious  work,  and  has  de- 
■ervedly  endeared  him  lo  every  Christian  who  wishes  to 
acquire  a  rational  and  critical  knowledge  of  the  Scrip- 
tures. The  number  of  books  which  he  puhliahed, 
though  fewer  than  his  father,  was  great,  and  superior  in 
elegance  to  any  thing  which  the  world  had  then  seen. 
A  great  proportion  of  them  weie  Greek;  he  was  the 
editor,  hnwever,  nf  many  Roman  and  even  of  some  east- 
ern writings.  His  Greek  classics  are  remarkably  ror- 
rect  i  the  principal  of  them  are  Homer,  Anacreon,  .^s- 
chylus,  Maaimus  Tyrius,  Diodorus  Siculus,  Pindar,  X*;- 
nophon,  Thucydides,  Herodolui,  Sophocles,  Din^nes 
Lnertius,  Plutarch,  Plato,  Apollonioa  Rhodiu",  JP.^- 
chioes,  Lysias,  Calllmachui, Theocritus,  Herodinn,  Di- 
onysius  Halicamassensis,  Dion  Cassius,  Isocrate^,  A  ppi- 
an,  Xiphilin,  &c.  His  temper  in  the  latter  part  of  hU 
life  is  represented  as  haughty  and  severe,  owing  prnbablv 
to  his  disappointments.  He  lell  beliind  him  a  son  and 
two  daughters,  one  of  whom  was  married  to  the  learned 
Isaac  Ca^aubon. 

Paul  Stefhekb,  the  son  of  Henry,  continued  his 
father's  profession  at  Geneva.  He  was  a  man  of  Icarn- 
Hig,  and  wrote  translations  of  several  books,  and  publish- 
ed a  considerable  number  of  the  ancient  elastics ;  but  his 
editions  possess  little  of  his  father's  elegance.  He  died 
in  1617,  at  Iha  age  of  60,  after  selling  bis  types  to  one 
Chouet  a  primer. — His  snn  Antony,  the  Inst  printer 
sTlhe  family,  abandoned  the  Protestant  religion,  and  re- 
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ramed  to  France,  the  conntry  of  Itia  Bneeatflrt.  He  n 
ceived  letters  of  naturalization  ia  1612,  and  waj  mad 
printer  to  tl»e  king  j  hut  managing  bia  afliairs  ill,  he  at 
reduced  lo  poverty,  and  obliged  to  retire  into  aa  hsifi 
tat,  where  he  died  in  1674,  miaenibte  aod  blind,  atih 
age  of  So. 

STERCORARIANS,  or  Stercorahistx,  forax 
from  ilerctif,  "  dung,"  a  name  which  tlionc  of  ihe  Ri 
mish  church  anciently  gave  to  such  aa  held  that  the  bas 
was  liable  lo  digestion,  and  all  its  consequence*,  liki 
other  food. 

STFRCULIA,  a  ^enus  of  pl»ntB  belonging  to  tb 
class  moncKcia  ;  and  in  the  natorttl  ny^tem  ranging  aodr 
the  gSlh  order,  Tricaeceir.     See  Botanv  Index. 

8TEREOGRAPHIC  trojectiow,  is  the  pnjeetia 
of  the  circlts'ef  the  sphere  on  the  plune  oraomeonegm 
circle,  the  eye  being  placed  in  the  pole  of  that  cirtli 
See  PnojF.cTios  of  the  Sphere, 

STEREOMEl'ER,  an  instrument  invented  in  Frmc 
for  mensui-ing  th^  volume  of  a  body,  however  irregik 
without  plunging  it  in  any  liquid.  If  the  volume  ofai 
contained  in  a  vessel  I>e  measured,  when  the  vessel  en 
tains  air  only,  and  also  when  it  contains  a  body  whoa 
Tolume  is  required  to  be  known,  the  votume  of  aim 
certained  by  the  first  measurement,  drdurtiiig  iHevolna 
ascertained  by  the  second,  will  be  the  volume  of  the  U 
dy  if<eir.  Again,  if  the  volume  of  any  tnasa  of  air  i 
inversely  as  the  pressure  to  which  it  iii  subjected,  th 
temperature  being  supposed  connitant,  it  will  lie  easy  t 
deduce,  from  the  mathematical  relations  of  qaantity,  tk 
-whole  bulk  if  the  difference  between  the  two  bulks  n 
der  two  known  pressures  be  obtained  by  experimenL 

Suppose  that  the  hrst  pressure  is  double  tbe  seeoDd 
or  the  second  volume  of  air  double  the  first,  and  tbe  dil 
ference  equal  to  50  cubic  inches ;  the  first  volume  afu 
will  likewise  be  JS  cubic  inches.  The  design  oftheiU 
to  ascertain  ihn  diHerence  at  two  know 


The  instrument  is  a  kind  of  funnel  AB  (fig.  i.)e«» 
THi'cd  of  a  capsule  A,  in  which  the  boOy  is  placed,  aw 
the  lube  B  as  uniform  in  the  bore  as  can  be  proeorel 
The  upper  edge  of  the  capsule  ia  gronnd  with  emeiy, 
that  it  may  be  hermetically  closed  with  a  gUss  cnverM 
slightly  greased.  -A  double  scale  is  pasted  on  the  tufce, 
having  two  sets  of  graduations  ;  one  to  denote  th« 
ten};th,  and  the  other  tbe  capnciti^,  as  determined  bj 
experiment. 

When  this  instrument  is  used,  it  must  be  plunged  io- 
to  a  vessel  of  mtrcnry,  with  the  tube  very  upright,  till 
the  mercury  rise  within  and  wit  Jout  to  a  point  C  of  tie 
scale.     See  lig.  2. 

The  cBpiule  is  then  closed  with  tbe  cover,  which  fce- 
ing  greased  will  prevent  its  communication  betwefa 
the  external  air  and  that  contained  within  the  capstds 
and  lu1>e. 

In  this  situation  of  Ihe  inMnimeiit,  the  internal  air  is 
compressed  by  the  weight  of  the  atmosphere,  expressed 
by  the  length  of  the  mitcu'ry  in  tbe  tube  of  the  coimooB 


...;  is  then  elevated,  atill  kee|Hng  the  tabe 
position.  It  is  thus  represented,  fig.  X 
second  position.  The  mercury  descends  in  the  lube,Wt 
not  In  tbe  level  of  the  external  surface,  and  a  colmnn  *f 
mercury  DE  rem  mis  suspended  in  the  tube,  ibr  beigkt 
ornhich  is  kii«wn  by  the  scale.   The  mtertor  air  .1  less 


(  ""V 


STEUEOMETER  PLdTE . 


SOILS   Analysffl  aP 


-i  ll 


f 


1  t 


lil 


\ 


\ 


•  <f 


• 


PV 


}-' 


I    i 


1^ 


IWf 


'I 


I      4 


« 


1 1 


i 


,li 


■  1^ 

r 

.1 


S    T    E 


t    699    ] 


S    T    E 


eottpreMed  than  before,  the  iacrease  of  its  volume  being 
equal  to  the  whole  capacity  of  the  tube  from  C  to  D, 
iadlcated  by  the  second  scale. 

It  is  therefore  known  that  the  pressures  are  in  propor« 
tion  to  the  barometrical  column,  and  to  the  same  co- 
lumn — >D£.  The  bulks  of  the  air  in  these  two  states 
are  inversely  in  the  same  proportion ;  and  the  difference 
between  these  bulks  is  the  absolute  quantity  left  void  in 
the  tube  by  the  fall  of  the  mercury  *,  from  which  data 
the  following  rule  is  deduced.  Multiply  the  number 
expressing  the  less  pressure  by  that  which  denotes  the 
augmentation  of  capacity,  and  divide  the  product  by  the 
number  which  denotes  the  difference  of  the  pressures. 
The  quotient  is  the  bulk  of  the  air  when  subject  to  the 
greater  pressure. 

Suppose  the  height  of  the  mercury  in  the  barometer 
to  be  78  centimetres,  and  the  instrument  being  empty 
to  be  plunged  into  the  mercury  to  the  point  C.  It  is 
then  covered  and  raised  till  the  small  column  of  mer- 
cury D£  is  suspended,  say  at  the  height  of  six  centi- 
metres. The  internal  air  at  first  compressed  by  a  force 
represented  by  78  centimetres,  is  now  only  compressed 
by  a  forces: 7 2  centimetres,  or  78 — 6=72. 

Suppose  that  the  capacity  of  tbe  part  CD  of  the  tube 
which  the  mercury  has  quitted  is  two  cubic  centimetres. 

Then  ^  X  2  =  24  cubical  centimetres,  the  volume  of 

the  air  included  in  tbe  instrument  when  the  mercury 

rose  as  high  as  C  in  the  tube. 

The  body  of  which  the  volume  is  to  be  ascertained 

roust  then  be  placed  in  the  capsule,  and  the  operation 

repeated.     Let  the  column  of  mercury  suspended  be 

2=8  centimetres,  when  the  capacity  of  the  part  CD  of 

the  tube  is  =  2  centimetres  cubic.     Then  the  greatest 

pressure  being  denoted  by  78  centimetres,  the  least  will 

be  70  centimetres,  the  difference  of  pressure  being  8, 

and  difference  of  the  volumes  two  cubic  centimetres. 

70 
Hence  -?r  X  2  gives  the  bulk  of  tbe  included  air  under 

the  greatest  pressure  17.5  cubic  centimetres.  Then 
24 — 1 7. 51=6.5  the  volume  of  the  body  introduced. 
If  the  absolute  weight  of  the  body  be  multiplied  by  its 
bulk  in  centimetres,  and  divided  by  the  absolute  weight 
of  oae  cubic  centimetre  of  distilled  water,  the  quotient 
will  be  :=  the  sp«ci&c  gravity  of  the  body  in  the  com- 
mon form  of  tbe  tables,  where  distilled  water  is  taken  as 
unity,  or  the  term  of  comparison. 

Mr  Nicholson  supposes  that  the  author  of  tbe  inven- 
tion had  not  finished  his  meditations  on  the  subject.  If 
he  had,  it  is  probable  that  he  would  have  determined 
his  pressures,  as  well  as  the  measures  of  bulks,  by  weigbt. 
For  if  the  whole  instrument  were  set  to  its  positions  by 
suspending  it  from  one  arm  of  a  balance  at  H  (fig.  3.) 
the  quantity  of  counterpoise,  when  in  equilibrio,  might 
be  applied  to  determine  the  pressures  to  a  degree  of  ac- 
curacy much  greater  than  can  be  obtained  by  linear 
measurement. 

ST£R£OM£TBY,  STf^M^Mrem,  fbrmcd  of  n^Mi, 
«o/»V^  and  /mt^m,  measure^  that  part  of  geometry  which 
teaches  how  to  measure  solid  bodies,  i.  e.  to  find  the  so- 
lidity or  solid  conteuts  of  bodies  \  as  globes,  cylinders, 
cubes,  vessels,  ships,  &c. 

ST£R£OTOMY,    formed    from  n^iH,    and  t«^, 


section^  the  art  or  act  of  cutting  solids,  or  making  sec-  Stereotom 
tions  thereof^  as  walls  and  other  membranea  in  the  pro-        B 
files  of  architecture.  Stera-moi 

ST£B£OTYPE  pbinting,  a  method  of  printing, '  "^ — 
which  was  introduced  into  this  iniuntry  by  William  Ged 
of  Edinburgh  before  the  middle  of  the  i8th  century, 
and  which  has  been  revived  of  late,  and  greatly  im- 
proved by  tbe  French.  It  has  also  been  brought  into 
practice  in  Britain  by  Earl  Stanhope,  who  has  produced 
some  beautiful  specimens  of  it.  Some  persons  seem  dis- 
used to  dispute  the  invention  of  Ged,  seeing  that  tlie 
same  method  of  printing  by  wooden  blocks  was  practised 
by  the  Chinese  and  Japanese  many  hundred  years  ago. 
See  Ged,  ^{f^of^  »nd  Printing. 

STERILITY,  barreness,  in  opposition  to  fertility. 
It  has  been  asserted  by  many  authors,  that  all  monsters 
produced  by  a  mixture  of  different  species  of  animals, 
such  as  mules,  are  barren ;  but  this  does  not  bold  uni- 
versally, even  with  the  mule,  which  is  the  instance  most 
generally  adduced. 

Sterility  in  women  sometimes  happens  from  a  miscar- 
riage, or  violent  labour  injuring  some  of  the  genital 
parts  ;  but  one  of  the  most  frequent  causes  is  the  sup- 
pression of  tbe  menstrual  flux.— There  are  other  causes 
arising  ^rom  various  diseases  incident  to  those  parts,  by 
which  the  uterus  may  be  unfit  to  receive  or  retain  the 
male  seed  j — from  the  tubse  fallopianae  being  too  short, 
or  having  lost  their  erective  power  ^  in  either  of  which 
cases  no  conception  can  take  place)— -from  universal  de* 
bility  and  relaxation  ^  or  a  local  debility  of  the  genital 
system ',  by  which  means,  the  parts  having  lost  their 
tone  or  contractile  power,  the  semen  is  thrown  off  im- 
mediately ^^^  coitum; — from  imperforatioo  of  tbe  va- 
gina, the  uterus,  or  the  tuba^  or  from  diseased  ova,  &c. 
Hence  medical  treatment  can  only  avail  in  cases  arising 
from  topical  or  universal  debility  ;  in  correcting  irregu-> 
larities  of  the  menstrual  flux,  or  in  removing  tumors, 
cicatrices,  or  constrictions  of  the  passage,  by  the  art  of 
surgery. 

STERIS)  a  genus  of  plants  belonging  to  the  class 
pentandria.     See  BoTANY  Index. 

STERLING,  an  epithet  by  which  genuine  English 
money  is  distinguished.     It  is  unnecessary  to  mention 
the  various  conjectures  of  antiquaries  about  the  origin 
and  meaning  of  this  appellation.     The  most  probable  ^^^"^*' 
opinion  seems  to  be  this,  that  some  artists  from  ^^^"a^^KM 
many,  who  were  called  Esterlings^  from  the  situation  oitam^  v^" 
their   country,  had  been  employed  in  fabricating  our 
money,  which  consisted  chiefly  of  silver  pennies  \  and 
that  from  them  the  penny  was  called  an  estcfiing^  and 
our  money  estcrUng  or  sterling  money. 

STERN,  tbe  posterior  face  of  a  ship ;  or  that  part 
which  is  represented  to  the  view  of  a  spectator,  placed 
on  the  continuation  of  the  keel  behind.  The  stern  is 
terminated  above  by  the  taffarel,  and  below  by  the  coun- 
ters ;  it  is  limited  on  the  sides  by  the  quarter-pieces,  and 
the  intermediate  space  comprehends  the  galleries  and 
windows  of  the  different  cabins.  See  Qi/JXTSR  of  a 
SAip^  Ship,  and  Ship-building. 

STEJtN'Fastf  a  rope  used  to  confine  the  stern  of  a  ship 
or  boat  to  any  wharf  or  jetty  head,  &c* 

SteaN'MosI^  in  sea  language,  usually  denotes  that 
part  of  a  fleet  of  ships  which  is  in. the  rear,  or  farthest 
a-stern,  as  opposed  to  bead-most. 

4Ta  STMMff^ 


S    T    E 


[    700    ] 


T     E 


Stem  Poit      Stbhw-PosI,  ■  Tong  stralftbt  piece  of  timber  erected 
[|        on  the  dxtremity  of  the  keel,  to  sustain  tbe  rudder  and 
.  Sttrnt.     terminate  the  slilp  behind. 

'  This  piece  ought  to  be  well  secjred  ind  Rupported  j 

because  the  ends  of  all  the  lower  planka  of  the  ship'a 
bottom  are  fixed  in  a  channel,  cut  on  its  surface  ;  and 
the  whole  weight  of  the  ruJder  is  sustained  bj  it. 

STEHH-SAeets,  thut  part  of  a  boat  nhich  is  contained 
LetiVE^en  ihe  etem  and  the  almost  or  hindmost  seat  of 
tbe  rowers.  It  is  generally  furnished  with  beaches  to 
accomrnndate  the  passengers.      See  Boat. 

STEKNA,  the  Tern;  a  genus  of  birds  arranged 
under  the  order  of  palmipedes.  See  Ornithologi  In- 
dex. 

STERNE,  Laurence,  an  English  writer  of  a  very 
peculiar  cast,  was  born  at  Clomwell,  in  the  south  of  Ire- 
land, on  the  24th  November  1 713.  His  father  Roger 
Sterne  was  the  grandson  of  Slerne  archbishop  of  York, 
who  has  been  suppoiied,  we  know  not  upon  what  grounds, 
to  have  been  the  author  of  the  excellent  hook  entitled 
"  Tlie  Whole  Duty  of  Man."  Laurence  Inherited  no- 
thing of  Ms  ancestor's  manner  of  writing,  butmlher  re- 
sembled Rabelais,  whose  wit  tie  carried  with  him  even 
into  the  pulpit. 

In  1722  he  was  sent  t»  school  at  Halifax  in  York- 
shire, where  he  contijiued  till  1732,  when  he  was  re- 
moved to  Jesus  College  in  Cambridge.  How  long  he 
resided  in  college,  or  what  progress  he  made  in  litera- 
ture or  science,  is  not  known :  his  works  display  rather 
native  genius  than  profound  erudition.  Upon  quilting 
the  university  he  ftent  toYork,  and  being  in  orders  was 
presented  to  the  living  of  Sutton  by  the  interest  of  his 
uncle  Dr  Slerne,  a  prebendary  of  that  church.  In  1741 
he  married,  and  was  soon  afiei  wards  made  a  prebendary 
of  York,  by  the  interest  also  of  bis  uncle,  who  was  then 
upon  very  good  terms  with  him  ;  but  "  quickly  quar- 
relled with  him  (hesays),  and  became  his  bitterest  ene- 
my, because  lie  would  not  be  a  parly  man,  and  write 
paragraphs  in  the  newspapers."  By  his  wife^s  means  he 
got  the  living  of  Stillinglon,  but  remained  near  20 
yeais  at  Sutlon,  doing  duty  at  both  places.  He  was 
then  in  very  good  health,  which,  liowever,  soon  afler 
forsook  him ;  and  books,  painting,  fiddling,  and  shoot- 
ing, were,  as  he  tells  us,  his  amusemeulB. 

In  1 760,  be  went  to  London  to  publish  bii  two 
first  volumes  of  "  Tristram  Shandy;"  and  was  that 
year  presented  to  the  curacy  of  CoKwold.  In  1 762  he 
-went  to  France,  and  two  years  aderto  Italy,  for  the 
recovery  of  his  health  ;  but  his  health  never  was  reco- 
vered. He  languished  under  a  consumption  of  tha 
lungs,  without  the  slightest  depression  of  spirits,  till 
1768,  when  death  put  a  period  to  bis  terrestrial  exist- 
ence. 

The  works  of  Sterne  are  very  generally  read.  They 
consist  of,  I.  The  Life  and  Opinionsof  Tristram  Shan- 
dy }  2.  Sermons  ;  3.  A  Sentimental  Journey ;  4.  Let- 
ters, published  since  his  death.  In  every  serious  page, 
and  in  many  of  much  levity,  the  author  writes  in  praise 
of  benevolence,  and  declares  that  no  one  who  knew  him 
could  suppose  him  one  of  those  wretches  who  heap  mis- 
fortune upon  misfortune;  But  we  have  beard  anecdotes 
of  him  extremely  well  authenticated,  which  proved  that 
it  was  easier  for  him  to  praise  this  virtue  than  to 
practise  it.  His  wit  is  universally  allowed  ;  but  many 
leaders  have  persuaded  tkemsetves  that  they  found  wit 


his  blank  pages,  while  it  is  probable  that  be  inletia 
nothing  but  to  amuse  hinuelf  with  the  idea  of  iheaigi 
conjectures  t*  which  these  pages  wonld  give  occtMa 
Even  his  originality  is  not  such  me  is  generally  sap^osd 
by  those  fond  admirers  of  the  Sliandean  iQannrr,  vk 
have  presumed  to  compare  him  sritb  Swift,  ArbDtln«(, 
and  Butler.  He  has  borrowed  botb  matter  and  miDaa 
from  various  authors,  and  in  particular  from  so  eU 
work,  "  The  Anatomy  of  Melancholy  by  BnitoD,"!! 
every  reader  may  be  convinced  by  the  learned,  f\rpa, 
and  candid  comments  on  his  works  published  by  DrFcr. 
riar,  in  the  fourth  volume  of  the  Memoin  of  tbe  Utt- 
rary  and  Philosophical  Society  of  Manchester. 

STEKNOCOSTALES,  commonly  called  tbes-^ 
cult  tn'ongularei  stemi,  in  Anatomy,  are  five  pain  A 
fieshy  planes,  disposed  more  or  less  obliquely  on  oA 
side  the  sternum,  on  the  inside  of  the  cartilages  of  ^ 
second,  third,  fourth,  fifth,  and  sixth  true  ribs. 

STERNO-HYoiDxius,  in  Anatomy.  See  ToU  ^ 
the  MuacUs,  Under  the  article  Anatomt. 

STERNOMANTIS,  in  antiquity,  a  designalioa  |^ 
ven  to  the  Delphian  priestess,  more  usually  called  Pi- 
THIA. — Sternomantis  is  also  used  for  any  oae  that  hu 
a  prophesving  demon  within  him. 

STERNOMASTOID^US,  n  mnscle.  See  ToU 
<^the  Muscles,  under  AnaTOMY. 

STERNOTHYROIDEUS,  a  nniscle.  See  Tahl 
of  the  Muscles,  under  ANATOMY. 

STERNUM.     See  Anatomy  Tndex. 
STERNUTATIVE,  or  Sternutatort,  a  ntJi 
cine  proper  to  produce  sneez.ing.      See  SKIlEZit>~t>. 

STETIN,  or  SrHTTIN,  a  sea-port  town  of  GermaBy 
belonging  to  Prussia,  and  capital  of  Hither  Pomeraola 
with  the  title  of  a  duchy,  and  a  castle.  It  had  long  1 
famous  school,  which  the  wars  of  Germanv  never  di- 
sturbed. The  ancient  dukes  of  Pomeninia  resided 
here;  and  it  was  taken  by  the  elector  of  Brandeabnig 
in  1676,  but  given  to  Sweden  by  the  treaty  of  Nimt- 
guen.  In  1713  it  submitted  to  the  allies  ;  and  tbes 
the  said  elector  was  put  in  possession  again  of  this  im- 
portant place,  which  is  a  bulwark  to  the  marcbe  oi 
Brandenburg  ;  and  the  fortifications  have  been  greatly 
improved.  It  is  now  a  flourishing  place,  and  carries  «b 
a  considerable  trade.  It  is  seated  on  the  river  Oder,  71 
miles  north  of  Francfort,  and  70  north  by  east  of  Btr- 
lin.  E.  Long.  14.  38.  N.  Lat.  53,  35.  The  duchy  if 
125  miles  in  length,  and  borders  upon  Meckfenbarp, 
and  partly  upon  Brandenburg.  The  breadth  is  from  17 
to  25  miles,  and  it  Is  divided  by  the  river  Oder  iaU 
two  parts. 

STEW,  a  small  kind  of  fish-pond,  the  peculiar  use 
of  which  is  to  maintain  fish,  and  keep  thera  in  readinui 
for  the  daily  use  of  the  family,  8tc. 

Stews  (from  the  French  ettuves,  i.  e.  therfmr,  bal- 
neum), those  places  which  were  permitted  in  Englasd 
to  women  of  professed  inconlinency ;  so  called,  became 
dissolute  persons  are  wont  to  prepare  themselves  for  ve- 
nereous  acts  by  bathing  ;  and  hot  baths  were  by  Homer 
reckoned  among  the  effeminate  tort  of  pleasures.  These 
stews  were  suppressed  by  King  Henry  VIII.  abentthe 
year  1 546. 

STEWARD  (leruscttllMs,  compounded  of  tbe  Saxoo 

tteda,  1.  e.  "  room"  or  "  stead."  and  weard,  "a  ward"or 

"  keeper"),  an  officer  appointed  in  annthcr^  stead" or 

place,  and  always  taken  for  a  principal  officer  within  bis 

jorisdictioa* 
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jurisdiction.  Of  these  there  are  various  kinds.  The 
greatest  officer  under  the  crown  is  the  lord  high-stew- 
ard of  England,  an  office  that  was  anciently  the  inheri- 
tance of  the  earls  of  Leicester,  till  forfeited  bj  Simon 
de  Montfort  to  King  Henry  III.  But  the  power  of  this 
officer  is  so  very  great,  that  it  has  not  been  judged  safe 
to  trust  it  any  longer  in  the  bands  of  a  subject,  except- 
ing only  pro  hoc  vice,  occasionally :  as  to  officiate  at  a 
coronation,  at  the  arraignment  of  a  nobleman  for  high- 
treason,  or  the  like.  During  his  office,  the  steward 
bears  a  white  staff  in  his  hand  ;  and  the  trial,  &c.  end- 
ed, he,  breaks  the  staff,  and  with  it  bis  commission  ex- 
pires. There  is  likewiise  a  lord-steward  of  the  king^s 
household,  who  is  the  chief  officer  of  the  king^s  court, 
has  the  care  of  the  klng^s  house,  and  authority  over  all 
the  officers  and  servants  of  the  household,  except  such 
as  belong  to  the  chapel,  chamber,  and  stable. 

Steward,  an  officer  in  a  ship  of  war,  appointed  by 
the  purser  to  distribute  the  different  species  of  provisions 
to  the  officers  and  crew  ;  for  which  purpose  he  is  £ur- 
i^shed  with  a  mate  and  proper  assistants. 

Court  of  the  Lord  High  Steward  of  Great  Brttotni, 
is  a  court  instituted  for  the  trial  of  peers  indicted  for 
treason  or  felony,  or  for  misprison  of  either.    The  office 
of  this  great  magistrate  is  very  ancient,  and  was  former- 
ly hereditary,  or  at  least  held  for  life,  or  dum  bene  se 
gcsssrtt:  but  now  it  is  usually,  and  hath  been  for  many 
eenturies  past,  granted  pro  hoc  vice  only  ^  and  it  hath 
been  the  constant  practice  (and  therefore  seems  now  to 
have  become  n«;cessary)  to  grant  it  to  a  lord  of  parlia- 
ment, else   he  is  incapable  to  try  such  delinquent  peer* 
When  such  an  indictment  is  therefore  found  by  a  grand 
|ury  of  freeholders  in  the  King^s  bench,  or  at  the  assizes 
before  the  justices  of  oyer  and  terminer^  it  is  to  be  re- 
moved by  a  writ  of  certiorari  into  the  court  of  the  lord 
high-steward,  whidi  has  the  only  power  to  determine  it. 
A  peer  may  plead  a  pardon  before  the  court  of  King^s 
beach,  and  the  judges  have  power  to  allow  it,  in  order 
tt)  prevent  the  Urouble  of  appointing  an  high- steward 
merely  for  the  purpose  of  receiving  such  plea:  but  he 
may  not  plead  in  that  inferior  court  any  other  plea,  as 
guilty  or  not  guilty  of  the  indictment,  but  only  in  this 
court  \  because,  in  consequence  of  such  plea,  it  is  pos- 
mble  that  judgment  of  death  might  be  awarded  against 
him.     The  king,  therefore,  in  case  a  peer  be  indicted 
of  treason^  felony,  or  misprison,  creates  a  lord  high- 
steward  pro  hac  vice  by  commission  under  the  great 
seal ;  which  recites  the  mdictment  so  found,  and  gives 
bis  Grace  power  to  receive  and  try  it  secundum  legem  et 
consuetudinem  Angliee,     Then  when  the  indictment  is 
regularly  removed  by  writ  of  certiorari^  commanding  the 
inferior  court  to  certify  it  up  to  him,  the  lord  high- 
stewand  directs  a  precept  to  a  Serjeant  at  arms,  to  sum- 
mon the  lords  to  attend  and  try  the  indicted  peer.  This 
precept  was  formerly  issued  to  summon  only  iB  or  20 
selected  from  the  body  of  the  peers  \  then  the  number 
came  to  be  indefinite  y  and  the  custom  was  for  the  lord 
high-steward  to  summon  as  many  as  he  thought  proper 
(but  of  late  years  not  less  than  23)  *>  and  that  those 
lords  enly  should  sit  upon  the  trial ;  which   threw  a 
monstrous  weight  of  power  into  tlie  hands  of  the  crown, 
and  this  its  great  officer,  of  selecting  only  such  peers  as 
the  then  predominant  party   should  most  approve  of. 
And  accordingly,  when  the  earl  of  Clarendon   fell  into 
disgrace  with  Charles  IL  there  was  a  design  formed  to 


prorogue  the  parliament,  in  order  to  try  him  by  a  se-  Steward, 
lect  number  of  peers ;  it  b^ing  doubted  whether  the 
whole  house  could  be  induced  to  fall  in  with  the  viewa 
of  the  court.  But  now,  by  statute  7  W.  HI.  c.  3.  up- 
on all  trials  of  peers  for  treason  or  misprison,  all  the 
peers  who  have  a  right  to  sit  and  vote  in  parliament ' 
shall  be  summoned  at  least  20  days  before  such  trial,  to 
appear  and  vote  therein  ^.and  every  lord  appearing  shall 
vote  in  tbe.trial  of  such  peer,  first  taking  the  oaths  of 
allegiance  and  supremacy,  and  subscribing  the  declara- 
tion against  popery. 

During  the  session  of  parliament,  the  trial  of  an  in- 
dicted peer  is  not  properly  in  the  court  of  the  lord  high* 
steward,  but  before  the  court  last  mentioned  of  our  lord 
the  king  in  parliament.  It  is  true,  a  lord  high-steward 
is  alivays  appointed  in  that  case  to  regulate  and  add 
weight  to  the  proceedings  :  but  he  is  rather  in  the  na- 
ture of  a  speaker  pro  tempore^  or  chairman  of  the  court, 
than  the  judge  of  it  ^  for  the  collective  body  of  the  peers 
are  tlierein  the  judges  both  of  law  and  fact,  and  the 
high-steward  has  a  vote  with  the  rest  in  right  of  his 
peerage.  But  in  the  court  of  the  lord  high-steward, 
which  is  held  in  the  recess  of  parliament,  he  is  the  sole 
judge  of  matters  of  law,  as  the  lords  triors  are  in  matters 
of  fact  J  and  as  they  may  not  interfere  with  him  in  re- 
gulating the  proceedings  of  the  court,  so  he  has  no  right 
to  intermix  with  them  in  giving  any  vote  upon  the  trial. 
Therefore,  upon  the  conviction  and  attainder  of  a  peer 
for  murder  in  full  parliament,  it  hath  been  holden  by 
the  judges,  that  in  case  the  day  appointed  in  the  judg- 
ment for  execution  should  lapse  before  execution  done, 
a  new  time  of  execution  may  be  appointed  by  either  the 
high  court  of  parliament  during  its  sitting,  though  no 
high  steward  be  existing,  or,  in  the  recess  of  parliament, 
by  the  court  of  KingVbench,  the  record  being  remov*  - 
ed  into  that  court. 

It  has  been  a  point  of  some  controversy,  whether  the 
bishops  have  now  a  right  to  sit  in  the  court  of  the  loid 
high-steward  to  try  indictments  of  treason  and  mispri- 
sion.    Some  incline  to   imagine  them  included  undes 
the  general  words  of  the  statute  of  King  William  ^'  all  . 
peers  who  have  a  right  to  sit  and  vote  in  parliament  }*'  ^ 
but  the  expression  bad  been  much  clearer,.if  it  had  been  ' 
*^  all  lords,**  and  not  ^'  all  peers  ^^  for  though  bishops, 
on  account  of  the  baronies  annexed  to  their  bishoprics, 
are  clearly  lords  of  parliament,  yet  tbeir  blood  not  be- 
ing ennobled,  they  are  not  universally  allowed  to  be   * 
peers  with  the   temporal    nobility  ;  and  -perhapa  this 
word  might  be  inserted  purposely  with  a  view  to  ex» 
elude  them.   However,  there  is  no  instance  of  their  sit- 
ting on  trials  for  capital  offences,  even  upon  impeach- 
medts  or  indictments  in-full  parliament,  much  less  in  the 
court  we  are  now  treating  of;  for  indeed  they  usually 
withdraw  voluntarily,  but  enter  a  protest,  declaring  their 
right  to  stay.     It  is  observable,  that  in  the  nth  chap- 
ter of  the  constitutions  o£  Clarendon,  made  in  parliament 
nth  Henry  II.  they  are  expressly  excused,  rather  than 
excluded,  from  sitting  and  voting  in  trials,  which  con- 
cern life  or  Hmb :  episct^i^  sicitt  ceeteri  bartmes^  debent 
interessejudictis  cum  baranibus^  quosque  perveniatur  ad 
diminutionem  membrorum  vel  ad  mortem.  And  Becket^s 
quarrel  with  the  king  hereupon  was  not  on  account  of 
the  exception  (which  was  agreeable  to  the  canon  law)^  ' 
but  of  the  general  rule,  that  compelled  the  bishops  to 
attend  at  allr    And  the  dcterminatioQ  of  the  house  of 
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SlewuJ,  tordt  in  ttie  ekri  of  Danbj'a  cmw,  wbich  hath  ever  aioce 
9u*nn.  beeo  ■dbcred  to,  i«  c«i»oaaDt  to  tbe*e  mwtitutions } 
'  '  •*  that  the  lord*  ipiritintl  hmve  a  right  to  May  and  tU  in 
codil  in  capital  cues,  till  the  court  proceed*  to  the  vole 
of  guilty  ornot  guili;."  It  must  be  noted,  that  (hi* 
KMlntion  extend*  only  to  triaU  in  full  parliament )  for 
to  the  coart  of  the  lord  high-Eleward  (in  which  no  vnte 
can  be  given,  but  merely  that  of  guilty  or  not  guilty), 
no  bishop,  at  luch,  ever  was  or  could  be  aummoned :  and 
thoBgh  the  Matnle  of  King  William  regulate*  the  pro- 
ceeding* in  that  court,  ai  well  ai  io  the  court  of  parlia- 
ment, yet  it  never  intended  to  new-model  or  alter  ils 
Ci>a*litalion  ;  and  consequently  doei  not  give  the  lord* 
■piritual  any  right,  in  cases  of  blood,  which  they  had 
not  before.  And  what  make*  tlieirexchtion  marerca- 
fonable  is,  ihit  they  have  no  right  to  be  tried  themtelve* 
in  the  court  of  the  lord' high-*le ward,  and  therefor* 
tiirely  ought  not  to  be  judge*  there.  For  the  privilege 
of  being  thus  tried  depend*  upon  nobility  of  blood  ra- 
ther than  a  seat  in  the  house,  a*  appear*  from  the  trials 
of  the  popish  lord*,  of  lord"  under  age,  and  (since  the 
union)  of  the  Scotch  nobility,  though  not  in  the  num- 
ber of  the  sixteen  ;  and  from  the  trial*  of  females,  luch 
as  the  queen  consort  or  dowager,  and  of  all  peeresses  by 
birth  ;  and  peeresses  by  marringe  also,  unless  thry  have, 
when  daivagers,  disparaged  themselves  by  taking  a 
commoner  to  their  second  husband.. 

STBiTARa  of  the  Chiltem  Hundrtdt.    See  Cbiltsbn 
Hundrrda. 

STEWART,  Dr  Matthew,  an  eminent  matbe- 
aiatician,   was  in  1717  born    at  Hothsay  in   the  isle  of 
Bute,  of  which  parish  hi*  father  was  mini&ter.     Being 
intended  for    the  church,   be  went  through  the  usual 
cotirse  of  a  grammar-school  education,  and  was  in  1734 
received  as  a  student  into  the  university  of  Glasgow, 
There  he  had  the  happintas  of  having  for  his  preceptors 
in  moral  science  and  in  mathematics  the  celebrated  pro- 
fessor* HutcliFson  and  Simson  ;  by  the  latter  of  whom 
be  was  initructed  in  what  may  not  Impittpcrly  be  called 
the  arcana  of  the  ancient  geometry. 
^ettmi  of      ^''  Stewart's  views  making  it  necessary  for  him  to 
DrStcvort  remove  to  Edinburgh,  he  was  introduced  by  DrSimson 
iittlieE-     to  Mr  Maclaurin,  that  hii  mathematical   studies  might 
^^J»*.  suffer  no  interruption  ;   and  he  attended  the  lectui-es  of 
^^^P^^jJT" 'hat  great  master  with  such  advantage  as  might  be  ex- 
attiont,       pected  from  eminent  abilities,  directed  by  the  judge- 
vol.  i.  ment  of  him  who  made  the  philosophy  and  geometry  of 

fe*^ .  Newton  inletiigible  to  ordinary  capacitieB.  Mr  Stew- 
Pin./«r.  ^^j^  however,  bad  acqnired,  from  his  intimacy  with  Dr 
8imson,  such  a  predilection  for  the  ancient  geometry,  as 
the  modern  analysis,  however  powerfully  recommended, 
could  nnt  lessen  \  and  he  kept  up  a  regular  correspond- 
ence with  his  old  master,  giving  htm  an  account  of  his 
progress  and  his  discoveries  in  geometry,  and  receiving 
in  return  many  curious  communications  respecting  the 
Loci  Plant  and  the  porisms  of  Euclid.  See  PoRIsM 
and  SiMSoK. 

While  the  second  inventionofporisms,  to  wbich  more 
genius  wa*  perhaps  required  than  to  the  Srst  discovery 
of  them,  employed  Dr  Simson,  Mr  Stewart  pursued 
the  same  subject  in  a  different  and  new  direction.  In 
,  doing  BO,  he  was  led  to  the  discovery  of  those  curious 
and  interesting  propositions  which  were  published  under 
the  title  of  General  Thmrenu  in  1 746.  Tbey  were  gi- 
ven without  the  demonstrations ;  but  did  not  fail  to  {ilace 


their  diieaverer  at  once  wnong  the  gcmneten  of  ik : 
fit«  rank.  They  are  fi>r  the  niost  part  params,  tk*^  - 
Mr  Stewart,  careful  not  to  antietpate  the  diacoveriarf 
his  friend,  gave  tbem  no  ether  Dune  than  t\mX  of  iW 

-  Our  author  bad  before  tbia  period  entered  int«  ik 
church  i  and  obtained,  through  the  pativoage  of  ik 
duke  of  Argj^le  and  the- earl  of  Bute,  the  living  «[ 
Boseneath,  a  retired  country  parish  in  tbe  wcet  of^- 
land  :  but  in  1747  he  was  elected  to  tbe  tnatfaeniatkal 
chair  in  the  university  of  Edinbargh,  which  bad  beceai 
vacant  the  year  before  by  the  death  of  Mr  MacUark 
Tbe  duties  of  this  office  gave  a  torn  aomewhat  di&ral 
to  his  pursuits,  and  led  biro  to  think  of  tbe  most  sin^ 
and  elegant  noeans  of  explaining  those  difficalt  pmpMt- 
tloDs  which  were  hitherto  only  accessible  to  men  decflj 
versed  in  tbe  modern  analysis.  In  doing  this,  be  aai 
pursuing  the  object  wbich  of  all  olhen  be  moat  ardnitl; 
wished  to  attain,  viz.  tbe  applicstion  of  geametrjt* 
such  problems  a*  the  algebraic  calculus  alone  bad  k«a 
thought  able  to  resolve.  His  solotion  of  Kepler'*  sn- 
bicm  was  the  Erst  specimen  of  this  kind  which  he  nve 
to  the  world  }  and  it  was  impossible  to  have  prodoo^ 
one  more  to  the  cndil  of  the  nethod  he  followed,  nrsf 
the  abilities  with  which  be  applied  iu  On  tfata  problcn 
the  utmost  resources  of  the  integral  calculoa  bad  beei 
employed.  But  though  many  excellent  solutions  haJ 
been  given,  there  was  none  of  them  at  once  diirct  in 
its  method  and  simple  in  its  principles,  Mr  Stewut 
was  so  happy  as  to  attain  both  these  objects  ;  and  hii 
solution  appeared  in  the  *econd  volume  of  the  EssanoC 
the  Philosophical  Society  of  Edinbnrgh  for  the  jrx 
I7j6.  In  the  hrat  volume  of  the  same  collection  tbtn 
are  some  other  propositions  of  Mr  Stewart's,  which  ait 
an  extension  of  a  curious  theorem  in  the  fourth  book  of 
Pappus.  They  have  a  relation  to  the  snbject  of  porisatf, 
and  one  of  them  forms  thepist  of  Dr  Sinwion's  Beston- 
tion.  They  are  besides  very  beaiiuful  propositions,  and 
are  demonstrated  with  all  the  elegance  and  ainplicilv  of 
tbe  ancient  analysis. 

The  prosecution  af  the  plan  which  he  had  fortnedof 
introducing  into  the  higher  parts  of  mixed  matbematia 
the  strict  and  simple  form  of  ancient  demonstration,  pro- 
duced the  Tracts  Physical  and  Mathematical,  whicA 
were  published  in  1761,  and  the  Essay  on  the  Sun's  Di- 
sUnce,  which  was  puhliahed  in  1763.  In  this  last  woii 
it  is  acknowledged  that  be  employed  geometry  on  a  task 
which  geometry  cannot  perform  ;  but  while  it  is  grant, 
ed  that  this  determination  of  the  sun'a  distance  isbyna 
means  free  from  error,  it  may  safety  be  asserted  that  it 
contains  a  great  deal  which  will  always  interest  geome- 
ters, and  will  alwayn  be  admired  by  tbem.  Few  enoi* 
in  science  are  redeemed  by  the  displayof  so  much  inge- 
nuity, and  what  is  more  singular,  of  so  much  sonnd  rea- 
soning. The  investigation  is  everywhere  elegant,  and 
will  probably  be  long  regardedas  a  specimen  of  the  most 
arduous  inquiry  which  has  been  attempted  bymcregea- 
metry. 

The  Sun'*  Dintancc  was  the  last  work  which  Dr 
Stewart  publiahed  ;  and  though  he  lived  to  ice  several 
an i mad  versions  on  it  made  public,  he  declined  rnteriw 
into  any  controveriy.  Hi*  di*pa5ition  was  far  from  po- 
lemical ;  and  he  knew  tbe  value  of  that  qnict  which  a 
literary  man  sboold  rarely  suffer  bis  antagooiits  to  m- 
terrupt.     He  sted  to  lay,  that  ibe  deusion  of  the  point 
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rart,  in  question  was  now  before  t  be  public ;  tbat  If  bis  inves- 
utia-  tifi^tion  was  right  it  would  oever  be  overturned,  and 
tbat  if  it  wax  wrong  it  ought  not  to  be  defended.  A 
few  months  before  he  published  the  essay  just  mentioned, 
he  gave  to  the  world  another  work,  intitled  Proposi" 
tiones  Gcometric€B  More  Viterum  Demonstrate.  This 
title,  it  is  said,  was  given  to  it  by  Dr  Simson,  who  re- 
joiced in  the  publication  of  a  work  so  well  calculated 
to  promote  the  study  of  the  ancient  geometry.  It  con- 
sists of  a  series  of  geometrical  theorems,  for  the  most 
part  new  4  investigated  first  by  an  analysis,  und  after- 
wards synthetically  demonstrated  by  the  invention  of  the 
same  analytiis. 

Dr  Stewart^s  constant  use  of  the  geometrical  analysis 
bad  put  biro  in  possession  of  many  valuable  propositions 
which  did  not  enter  into  the  plan  of  any  of  the  works 
that  have  been  enumerated.  Of  these  not  a  few  have 
found  a  place  in  the  writings  of  Dr  Simson,  where 
they  will  for  ever  remain  to  mark  the  friendship  of 
these  two  mathematicians,  and  to  evince  the  esteem 
which  Dr  Simson  entertained  for  the  abilities  of  bis 
pupil. 

Soon  after  the  publication  of  the  Sun^s  Distance,  Dr 
Stewart^s  health  began  to  decline,  and  the  duties  of  his 
office  became  burdensome  to  him.  In  the  year  1772 
he  retired  to  the  country,  where  he  afterwards  spent 
the  greater  part  of  his  life,  and  never  resumed  his  la- 
bours in  the  university.  But  though  mathematics  bad 
now  ceased  to  be  his  business,  they  continued  to  be  his 
amusement  till  a  very  few  years  before  his  death, 
which  happened  on  the  23d  of  January  1785,  at  the 
age  of  68. 

The  habits  of  study,  in  a  man  of  original  genius, 
are  objects  of  curiosity,  and  deserve  to  be  remembered. 
Concerning  those  of  Dr  Stewart,  his  writings  have 
made  it  unnecessary  to  remark,  that  from  his  youth  he 
had  been  accustomed  to  the  most  intense  and  continued 
application.  In  consequence  of  this  application,  added 
to  the  natural  vigour  of  his  mind,  he  retained  the  me- 
mory of  his  discoveries  in  a  manner  that  will  hardly  be 
believed.  He  rarely  wrote  down  any  of  his  investiga- 
tions till  it  became  necessary  to  do  so  for  the  p4irpose  of 
publication.  When  he  discovered  any  proposition,  he 
would  put  down  the  enunciation  with  great  accuracy, 
and  on  the  same  piece  of  paper  would  construct  very 
neatly  the  figure  to  which  it  referred.  To  these  he 
trusted  for  recalling  to  bis  mind  at  any  future  period 
the  demonstration  or  the  analysis,  however  complicated 
it  might  be.  Experience  had  taught  biro,  that  he 
migfit  place  this  confidence  in  himself  without  any  dan- 
ger of  disappointment;^  and  for  this  singular  power  he 
was  probably  more  indebted  to  the  activity  of  his  in- 
vention than  the  mere  tesaciousne&s  of  his  memory. 
Though  he  was  extremely  studious,  he  read  few  books, 
and  verified  the  observation  of  M.  D^Alembert,  that  of 
all  men  of  letters,  mathematicians  read  least  of  the 
writings  of  one  another.  His  own  investigations  oc- 
cupied him  sufficiently ;  and  indeed  tiie  world  would 
have  had  reason  to  regret  the  misapplication  of  his  ta- 
lents, had  be  employed  in  the  mere  acquisition  of  Jinow- 
ledge  that  time  which  he  could  dedicate  to  works  of 
invention. 

Stewart,  tn  Scvts  Law.     See  Law  Index. 

«T£\VARTIA,  a  genus  of  plants  beloRgij»g  to  the 
dast  moDadelpbiay  And  in  >  tiM  Baiuritl,  systeoi  ranging. 
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under  the  37th  order,   Coivmntfertt.     See  BotanT  Stcwartia 
Index.  H 

STIBADIUM,  among  the  Romans,  a  low  kind  of  Sti^mati- 
table  couch  or  bed  of  a  circular  form,  which  succeeded  ^^^* 
to  the  triclinia,  and  was  of  different  sizes  according  to 
the  number  of  guests  for  which  it  was  designed.  Tables 
of  this  kind  were  called  hexaclina^  oc tacit na^  or  ennea^ 
cUtuij  according  as  they  held  six,  eight,  or  nine  guests, 
and  so  of  any  other  number. 

STIBIUM,  a  name  for  Antimont. 

STICHOS,  a  name  given  by  the  old  writers  to  a 
pectoral  confection,  the  principal  ingredient  of  which 
was  the  herb  marrubium  or  horehound. 

STICKLEBACK,  a  genus  of  fishes.  See  Ga3- 
terosteus.  Ichthyology  Index. 

Foot-STICKS,  in  Printings  slips  of  wood  that  He 
between  the  foot  of  the  page  and  the  chess,  to  which 
they  are  wedged  fast  by  the  quoins,  to  .keep  the  form 
firm,  in  conjunction  with  the  side-sticks,  which- are  pla- 
ced at  the  side  of  the  page,  and  fixed  in  the  same  man- 
ner by  means  of  quoins. 

STIFFLE,  or  Great  Muscle^  in  the  manege,  is. 
the  part  of  the  hind-leg  of  a  horse  which  advances  to- 
wards his  belly.  This  is  a  most  dangerous  part  to  re- 
ceive a  blow  upon. 

STIGMA,  a  brand  or  impression  with  a  hot  iroD) 
a  mark  of  infamy.     See  Stigmatizing. 

Stigma,  in  Botany^  the  summit  or  top  of  the  style, 
accounted  by  the  sexualists  the  female  organ  of  genera- 
tion in  plants,  which  receives  the  fecundating  dust  of 
the  tops  of  the  stamina,  and  transmits  its  vapour  or  efflu- 
via through  the  style  into  the  heart  of  the  seed-bud,  for 
the  purpose  of  inopregnating  the  seeds. 

STIGMATA,  in  Natural  History^  the  apertures. in 
different  parts  of  the  bodies  of  insects  communicating 
with  the  tracheae  or  air-vessel,  and  serving  for  the  oj^ 
fice  of  respiration. 

Stigmata,  in  antiquity,  certain  marks  impressed  on 
the  left  shoulders  of  the  soldiers  when  listed. 

Stigmata,  were  aUo  a  kind  of  notes  or  abbreviA- 
tiotis,  consisting  only  of  points  disposed  various  ways  j  at 
in  triangles,  squares,  crosses,  &c. 

Stigmata,  is  also  a  term  used  among  the  Francis- 
cans, to  express  the  marks  or  prints  of  our  Saviour's 
wounds,  said  to  have  been  miraculously  impressed  bj 
him  on  the  body  of  their  seraphic  father  St  Francis. 
•  STfGMATIZlNG,  among  the  ancients,  was  in« 
dieted  upon  slaves  as  a  punishment,  but  more  frequently 
as  H  mark  to  know  them  by  :  in  which  case,  it  w;is  done 
by  applying  a  red-hot  iron  marked  with  certain  letters 
to  their  foreheads,  till  a  fair  impression  was  niadej  and. 
then  pouring  ink  into  their  furrows,  tbat  tbe  inscription 
might  be  the  more  conspicuous. 

Soldiers  were  branded  in  the  hand  with  the  name  or 
character  of  their  general. 

After  the  same  manner,  it  was  customary  to  stigout- 
tize  the  worshippers  and  votaries  of  some  of  the  gods. 
The  marks  used  on  these  occasions  were  various  ^  som^ 
times  they  contained  tbe  name  of  the  god,  sometimes 
his  particular  ensign,  as  the  thunderbolt  of  Jupiter,  ^he 
trident  of  Neptune,  the  ivy  of  Bacchus,  &c.  or  they 
mai-kcd  themselves  with  some  mystical  number,  whereby 
the  god's  name  was  described.  To  these  three  ways  of 
stigmatizii^  St  John  is  supposed  to  refer  (Be v.  chap. 
xiii«  ver.  16,  ij,).    Tiicodoret  is  of  ppitioo,  that. the 
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Jews  were  Torbiilden  to  brsni)  themselves  vrilli  atigmatn, 
because  the  idolatera,  by  that  ccremonT,  u^rd  to  conse- 

.„..    .L 1 L.''^    fi,!,^  g„Jg_ 

stigmBl!z.ing  wns  considered  ai 
irk  of  honourand  nobilil]'.  InThiiicr, 
□B  *,  it  nas  prnctiscd  by  none  but 
persons  of  credit,  nor  omitted  by  any  but  persona  of  ihe 
meanest  rank.  The  ancient  firilons  are  also  said  to  have 
itnprioled  on  the  bodies  of  tlieir  infants  ibe  figures  of 
animals,  anj  other  marks,  with  hot  irons. 

STIL  DC  GRAIN,  in  the  colour  trade,  the  name  of  a 
N:omposition  used  for  painting  in  oil  or  water,  and  i* 
made  of .  a  decoction  of  the  lycium  or  Avignon  berry, 
water,    nliich  is  mixed  with  whiting  into 
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jsFul.  He  died  at  Westminster  in  1^99,  u 
was  interred  in  the  cathedral  of  'Worcester,  nhcrt 
mnnumtnt  was  erected  to  liis  memory  by  Iiia  son.  t 
Stilling; fleet  wrote  other  works  be^iides  ibose  here  nei 
tioned,  which,  with  the  above,  have  be«n  n-prinlcd  i 
'      ■  >.  fuli( 


StilmicGFLEEt,  Benjatnin,  an  insenioiis  nilnnis 

was  grandson  of  the  preceding.       His   father  YAvn 

was   fellow  of  St  John's  College  in  Cambridge,  F.fi.l 

M.  T).  and  Gresliam  professor  of  physic  :   but  nun^ii 

in  r691,  he  lost  his  lucrative  offices  and  his  father's  B 

vour;   a  mi>rnrtuDe   (hat  affected  batb   himself  and  h 

posterity.      However,  going  into   orders,   he  obtuBa 

by  his  father's  means,  the  livin^r  of  Newington-BsU 

id  formed  into  twisted  sticks.     It  ought  to  be      which   he  immtdiutdy  exchanged   for   those  of  Woot 

'chosen  of  a  line  gold  yellow,  very  fine,  tender,  and  fri-     Norton  and  Stvant<m  in  Norfolk.      He  died  in  170S. 

able,  and  free   from  dm.  Benjamin,   his  only  son,  -was   edumtcd   at  Ntfric 

STIL  AGO,  a  genus  of  plants  belonging  to  the  tiass      vchool,  which  he  left  in  1 7  20,  nith  the  chajvctersf  1 

gynandrla.      See  Botant  Index.  exctllent  scholar.      He  then  went  to  Trinity-Collegei 

'  STILBE,  a  genus  of  plants  belonging  to  the  clasi      Cambridge,  st  the  request  of  Dr  Bentley,   the  mutci 

polygamia,  and  order  of  dioecja.     See  BoTANY  Index,      whg  had  been  private  tutor  to  his  father,  domrslic  cbi| 

S1TLBA7'£,  a  species  of  mineral,  or  variety  of  leo-      Iain  to  his  grandfather,  and  much  indebted  to  the  fam 

lite.     See  Zeolite,  MiNERALOCr  Index,  )y.     Here  he  was  a  csndidate  for  a  fellotvshjp,  but  n 

STILE.     See  Stvle.  rejected   by  the  master's  influence.      1'his  was  a  mv,i 

STILL,  the  name  of  an  apparalps  used  !n  chemistry      and  unexpected- disappointment,   anil  but  little  allcviii 

for  various  purposes,  and  in  tbc'distillalion  of  ardent      ed  afterwards  by  the   Doctor's  apology,   that  it   ym 

pity  that  a  gentleman  of  Mr  Stillin^ntel's  paj-ts  tbosl 


'  SriLL-Boilorris,  in  the  distillery,  a  name  given  by  the 
traders  to  what  remains  in  the  still  after  working  the 
wash  into  low  wines.     These   bottoms  are  procured  in 

'  the  greatest  quantity  from  the  malt-wash,  and  are  of  so 

-mncJi  value  to  the  distiller  in  the  fatteningof  hogs,  &c. 
that  he  often  finds  them  one  of  the  most  valuable  articles 
of  the  business. 

-8TILLINGFLEF.T,  Edward,  bishop  of  Wor- 
«iter,  was  the  son  of  Samuel  Stiltingfleet,  gentleman, 
and  was  born  at  Cranborn  in  Dorsetshire  in  1635.  He 
was  educated  at  St  John's  College,  Cambridge;  and 
having  received  holy  orders,  was,  in  1657,  prc^nted  to 
the  rectory  of  Sutton  in  Nottinghamshire.    Bypublisliing 

"his  Origi/ies  Sacra,  one  of  the  ablest  defences  ofreveal- 
ed  religion  that  has  ever  been  written,  he  soon  acquired 
such  reputation,  that  tie  was  appointed  preacher  of  the 
Bolls  Chapel  ;  and  in  January  16^5  was  presented  to 
the  rectory  of  St  Andrew's,  Holborn.  He  was  after. 
wards  -cliosen  lecturer  at  the  Temple,  and  appointed 
chaplain  in  ordinary  to  King  Charks  II.     In  1668  he 

'  took  the  degree  of^  doctor  of  divinity  ;  and  was  soon 
after  engaged  in  a  dispute  with  those  of  the  Romish  re* 
ligion,  by  publisliing  his  discourse  coitceruiug  the  ido* 
lalry  and  fanaticism  of  the  church  of  Rome,  which   he 

"■fterwardsdefended against severalantagonists.  In  1 68a 
be  preached  at  Guildhall    chapel    a  sermon   nn  Phil. 

>-iit.  l6.  which  be  published  under  the  title  of  TAe  Mis- 
chief of  Separation  i  and  thisbeing  immediately  Httack- 

=  ed  by  several  writers,  he  iu  1683  published  his  Unrea- 

-  sonableness  of  Separation.  In  1685  appeared  bis  Ori- 
ginea  Brilunnicir,  or  the  Antiquities  bf  the  British 
Church,  in  folio.  During  the  reign  of  King  James  II. 
lie  wrote  several  tracts  against  pope rv,  and  was  prolocu- 
tor  of  the  convocation,  as  he  had  likewise  been  under 
Charles  II.  After  the  revolution  he  was  advanced  to 
the  bishopric  of  Worcester,  and  was  engaged  in  a  dis- 

'  pute  with  the  Socinians,  and  also  with  Mr  Locke  ;  in 
■which  last  contest  he  is  genemtly  thought  to  have  been 


be  buried  within  the  walls  of  a  college. 

Perhaps,  however,  this  ingratitude  of  Dr  Benllr 
was  not  of  any  real  disservice  to  Mr  Slillingflt-et.  B 
being  thrown  into  the  world,  be  formed  many  hoaoin 
able  and  valuable  connections.  lie  dedicated  mil 
translations  of  LinnKus  to  the  late  Lard  Lytlltlot 
'partly,  he  says,  from  motives  of  private  respect  mdbg 
nonr.  Lortl  Barrington  gave  him,  in  a  very  polil< 
manner,  the  place  of  the  master  of  the  barracks  st  Kra 
singlon  ;  a  favour  to  which  Mr  Stillingilcet,  in  the  dt 
dication  of  bis  Calendar  of  Flora  to  that  nobleman,  al 
tudes  with  equal  politeness,  as  well  as  with  tbewanne! 
gratitude.  His  Calendar  of  Flura  was  formed  at  Sent 
ton  in  Norfolk  in  the  year  1 755,  at  the  hospitable  set 
of  his  very  worthy  and  ingenious  friend  Mr  Minbun 
who  had  made  several  observations  of  that  kind,  sdi 
had  communicated  to  the  public  his  curions  obHervaliwu 
on  the  growlli  of  trees.  But  it  was  to  Mr  Wvodfasm  a: 
Felbrig  in  Norfolk  that  he  appears  to  have  had  (h( 
greatest  obligation  :  he  travelled  abroad  with  bim, 
spent  much  of  his  time  at  his  house,  and  was  appoiotrd 
one  of  his  executors  (Mr  Garrick  was  another),  wilb  ■ 
coniiiderable  addition  to  nn  annuity  which  that  gentle- 
man had  settled  upon  him  in  bis  li^tiroe. 

Air  Stillingfleet's  gentusseems,  if  we  may  judgefrooi 
his  works,  to  have  led  him  principally  to  the  study  «l 
natural  history  ;  which  he  prosecuted  as  an  ingcnicoi 
philosopher,  an  useful  citizen,  and  a  good  man.  In  tliii 
walk  of  learning  he  mentions,  as  his  friends,  Dr  Wit- 
son,  Mr  (afterwards  Dr)  Solandcr,  Mr  Hudson,  Ml 
Price  of  Foxley,  and  some  atbcrs  ;  to  whom  may  be  ad- 
ded the  ingenious  Mr  Pennant.  Nor  can  we  omit  ibe 
flattering  mentiou  which  Mr  Gray  makes  of  bim  in  one 
of  bis  letters,  dated  from  London  in  1761  :  "  I  ban 
lately  made  an  acquaintance  with  this  philosopher,  wbt 
lives  inagarret  here  In  the  winter,  that  he  may  soppoit 
some  near  relations  who  depend  upon  him.  He  is  al- 
ways  employed,   consequently  (according  to  my  bI^ 
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maxim)  always  happy,  always  cheerful,  and  Kerns  to 
me  a  very  worthy  honest  man.  His  present  scheme  is 
to  send  some  persons,  properly  qualiBecl,  to  reside  a  year 
^  or  two  in  Attica,  to  make  themselves  acquainted  with 
the  climate,  productions,  and  natural  history  of  the 
country,  that  we  may  understand  Aristotle,  Theophras- 
tus,  &c.  who  have  been  heathen  Greek  to  us  for  so 
many  ages  j  and  this  he  has  got  proposed  to  Lord  Bute, 
no  unlikely  person  to  put  it  in  execution,  as  he  is  him- 
self a  botanist/' 

Mr  Stillingfleet  published  a  volume  of  miscellaneous 
tracts,  which  is  in  much  esteem,  and  does  great  honour 
to  his  head  and  heart.  They  are  chiefly  translations  of 
aome  essays  in  the  Amotnttates  Academicit,  published  by 
Linnaeus,  interspersed  with  some  observations  and  ad- 
ditions of  his  own.  In  this  volume  be  shows  also  a 
taste  for  classical  learning,  and  entertains  us  with  some 
elegant  poetical  effusions  of  his  own.  But  his  Essay  on 
Conversation,  published  in  the  first  volume  of  Dodsley's 
Collection  of  Poems,  entitles  him  to  a  distinguished  rank 
among  our  English  poets.  This  poem  is  addressed  to 
Mr  Wyndham,  with  all  that  warmth  of  friendship  which 
distinguishes  Mr  Stillingfleet.  As  it  is  chiefly  didactic, 
it  does  not  admit  of  so  many  ornaments  as  some  compo- 
aitions  of  other  kinds.  However,  it  contains  much  good 
tense,  shows  a  considerable  knowledge  of  mankind,  and 
has  several  passages  that  in  point  of  harmony  and  easy 
versification  wodd  not  disgrace  the  writings  of  our 
most  admired  poets.  Here  more  than  once  Mr  Stilling- 
fleet shows  himself  still  sore  for  Dr  Bentlej's  cruel 
treatment  of  him ;  and  towards  the  beautiful  and  moral 
dose  of  it  where  it  is  supposed  he  gives  us  a  sketch  of 
himself)  seems  to  hint  at  a  mortification  of  a  more  de- 
licate nature,  which  be  is  said  to  have  suflfered  from,  the 
other  sex. 

To  these  disappointments  it  was  perhaps  owing  that 
Mr  Stillingfleet  neither  married  nor  went  into  orders. 
His  London  residence  was  at  a  saddler's  in  Piccadilly  ; 
wliere  he  died  in  1771,  aged  above  70,  leaving  several 
valuable  papers  behind  him.  He  was  buried  in  St 
Jameses  church,  without  the  slightest  monument  to  his 
memory. 

STILLINGIA,  a  genus  of  plants  belonging  to  the 
class  monoecia,  and  to  the  order  of  monadelphia.  See 
BoTANT  Index,  , 

STJ  LY  ARD.     See  Steel-  Yard. 

STILPO,  a  celebrated  philosopher  of  Megara,  flon- 
rished  under  the  reign  of  Ptolemy  Euergetes.  In  his 
youth  he  had  been  addicted  to  licentious  plea<iures,  from 
which  he  reli^riouslv  refrained  from  the  moment  that  he 
racked  himself  among  philosophers.  When  Ptolemy 
Soter,  at  the  taking  of  Megara,  offered  htm  a  large  sum 
of  money,  and  requested  that  he  would  accompany  him 
into  Egypt,  he  accepted  but  a  small  part  of  the  offer,' 
and  retired  to  the  island  of  ^gina,  whence,  on  Ptole- 
my's, departure,  he  returned  to  Megara.  That  city  bc- 
i^ig  again  taken  by  Demetrius  the  son  of  Antigonus, 
af)d  the  philosopher  required  to  give  an  account  of  any 
effects  which  he  had  lost  during  the  hurry  of  the  plun- 
der, he  replied  that  he  had  lost  nothing ;  for  no  one 
could  take  from  him  his  learning  and  eloquence.  So 
great  was  the  fame  of  Stilpo,  that  the  most  eminent 
philosophers  of  Athens  took  pleasnre  in  attending  upon 
bis  discourses.     His  peculiar  doctrines  were,  that  spe- 
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cies  or  universnls  have  no  real  existence,  and  that  one      Stilpo 
thing  cannot  be  predicated  of  another.     With  respect         I] 
to  the  former  of  these  opinions,  he  seems  to  have  taught    Stinnili. 
the  same  doctrine  with  the  sect  afterwards  known  by  ^"""V"" 
the  appellation    of  Nominalists.     To  prove  that  one 
thing  cannot  be  predicated  of  another,  he  said,   that 
goodness tind  man ftoT  instance,  are  diflerent  things,  which 
cannot  be  confounded   bj  asserting  the   one  to  be  the 
other  :  he  argued  farther,  that  goodness  is  an  universal, 
and  universals  have  no  real  existence  j  consequently 
since  nothing  cannot  be  predicated  of  any  .thing,  good- 
ness cannot   be  predicated  of  man.     Thus,  whilst  this  En/leid's 
subtle  logician  was,  through  his  whole  argument,  V^^'^x'^^  J 
dicating  one  thing  of  another,  he  denied  that  any  one^^jj*?  ^* 
thing  could  be  the  accident  or  predicate  of  another. 
If  Stilpo  was  serious  in  this  reasoning  5  if  he  meant  any 
thing  more  than  to  expose  the  sophistry  of  the  schools, 
he  must  be  confessed  to  have  been  an  eminent  master  of 
the  art  of  wrangling  j  and  it  was   not  wholly  wit  hoot 
reason  that  Glycera,  a  celebrated  courtezan,  when  she 
was  reproved  by  him  as  a  corrupter  of  youth,  replied,' 
that  the  charge  might  be  justly  retorted  upon  himself,* 
who  spent  his  time  in  filling  their  heads  with  sophisticiil 
quibbles  and  useless  subtleties.     In  ethics  he  seems  to 
have  been  a  Stoic,  and  in  religion  he  had  a  public  and 
a  private  doctrine,  the  former  for  the  multitude,  and 
the  latter  for  his  friends.     He  admitted  the  existence 
of  a  supreme  divinity,  but  had  no  reverence  for  the  Gre- 
cian superstitions. 

STILOBATUM,  in  Architecture^  denotes  the  body 
of  the  pedestal  of  any  column. 

STILTON,  a  town  of  England,  in  Huntingdonshire, 
75  miles  from  London,  south-west  of  Yaxley,  on  theRo- 
mati  highway  from  Castor  to  Huntingdon,  called  j£r- 
mine-street^  some  parts  of  which,  in. this  neighbourhood, 
appear  still  paved  with  stone.  This  place  is  famous  for 
cheese  called  English  Parmesan^  which  is  generally  kept 
till  it  is  old  before  it  is  brought  to  table,  and  even  the 
process  of  decay  is  accelerated  by  various  means,  to  ren- 
der it  agreeable  to  a  vitiated  taste.  For  making  StiltOQ 
cheese,  the  following  receipt  is  given  in  tlie  first  volume 
of  the  Repository  of  Arts  and  Manvfactures  : 

'*  Take  the  night's  cream,  and  put  it  to  the  morning's 
new  milk,  with  the  rennet ;  when  tlie  curd  is  come,  it 
is  not  to  be  broken,  hs  is  done  with  other  cheeses,  bat 
take  it  out  with  a  soil-dish  altogether,  and  place  it  in  a 
sieve  to  drain  gradually  j  and  as  it  draiHS,  keep  gradu- 
ally pressing  it  till  it  becomes  firm  and  dry ;  then  place 
it  in  a  wooden  hoop ;  afterwards  to  be  kept  dry  on 
boards  turned  frequently,  with  cloth  binders  round  it, 
which  are  to  be  lightened  as  occasion  requires,  and 
changed  every  day  until  the  cheese  become  firm  enough 
to  support  itself;  -after  the  cloth  is  taken  off,  the  ehee<« 
is  rubbed  every  day  all  over,  for  two  or  three  months, 
with  a  brush ;  and  if  the  weather  be  damp  or  moist 
twice  a-day  *,  and  even  before  the  cloth  is  taken  off,  the 
top  and  bottom  are  well  rubbed  every  day." 

STIMULANTS,  in  Medicine^  substances  which  in- 
crease the  action  of  certain  parts  of  the  body.  In  par- 
ticular, they  quicken  the  motion  of  the  blood,  increase 
the  action  of  the  muscular  fibres,  and  affect  the  nervous 
system. 

STIMULI,  in  Botany^  a  specif^s  of  armature  or  of- 
feifiive  weapon,  with  which  some  p'ants,  as  nettle,  cassa- 
+  4  U  da, 
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SlinDli     da,  tcalypliA,  and  tragia,  are  furnished.    Tbeir  nw,  laji 
n         Linnzui,  i*  bj  their  vcnomoai  puncturct  to  keep  off 
^gLlrliiig     naked  aoimals  that  would  approach  to  hart  theoi. 

■  STING, an  apparatun  in  the  bodies  oicerlain  iowcit, 

in  the  ronn  of  a  Utile  apear,  wrviog  them  a*  a  weapon 
of  offence. 

Srnta-Ray.     See  Raia,  Ichthtoloct  Index, 
rakemti'i        STINK-POT,  an  eiithcn  jar  or  shell,  charged  with 
Marine       powder,  grcnadoe*,  and  other  miterials  of  an  offensive 
DidiOHMj/.  ^^^  anffocatiag  amell.     It  i«  frequent!  j  used  by  priva- 
teer!, in  tbe  wettern  ocean,    id  the  attack  of  an  enemj 
whom  he  detigns  to  board  j  for  which  purpose  it  ii  fur- 
nisbed  with  a  light  foae  at  the  opening  or  toucbhole. 
See  Boarding. 

8TINT,  a  ipeciet  of  bird.    See  Trikca,  Obnitro- 

LOCT  Index. 

8T1PA,  FCATBER  Grass,  a  jireniM  of  planll  bcloD^- 
inf(  to  the  cIms  triandria,  and  order  of  digynia ;  and  in 
tbe  natoral  system  ranging  under  the  4th  order,  Grami- 
»a.     See  Botant  Index. 

STIPEND,  «raong  the  Romans,  signifiet  tbe  lame 
with  tribute;  and  bence  tlipendarit  fitit  tbe  HUDCwiLb 
triiiularii. 

SrirEND,  in  Hcoti  Law.     See  Law,  f  clix.  11. 

8TIPULA,  in  Botant/,  one  of  tbe  falcra  or  propi  of 
plants,  defined  bj  Linnseof  to  be  a  tcale,  or  imalt  leaf, 
■tationed  an  each  side  the  base  of  tbe  footstatks  of  the 
flower  and  leaves,  at  their  first  appearance,  for  tbe  piir< 
pote  of  support.  Elmgren  restricts  it  to  the  footstalks 
•f  the  leaves  only. 

STIPULATION,  in  the  civil  taw,  the  act  of  sti- 
pnlating,  that  is,  of  treating  and  coacludinr  terms  and 
GondiliDin  to  be  inserted  in  a  contract.  Btipulalians  were 
anciently  performed  at  Rnme,  with  abundance  of  cere- 
monies ;  Ibe  firnt  whereof  wan,  that  one  party  should  in* 
lerrogatc,  and  the  other  answer,  to  give  his  consent,  and 
oblige  himself.  By  ibe  ancient  Roman  law,  nobodycould 
stipulate  bat  for  himaelf;  butsi  the  tabelliones  were  pub- 
lic servants,  tbey  were  allowed  lo  stipulate  for  their  mas- 
ters; and  tbe  notarirs  succeeding  tbe  tabellioncs  have 
•ioherited  tbe  same  privilege. 

8TIRIA,  a  province  of  Germany,  in  tbe  circle  of 
Austria,  with  the  title  of  a  duchy.  It  is  bounded  on 
the  north  by  tbe  archduchy  of  Austria,  on  tbe  east  by 
Hungary,  on  tbe  south  by  Camiola,  and  on  the  west 
by  Carinthia  and  the  archbishopric  of  Saltsbiirg ;  it  is 
J40  miles  in  length  and  60  in  breadth  ;  it  covers  an 
area  of  8400  square  English  miles,  and  contained,  in 
1817,  799,000  inhabitanta.  Though  it  is  *  mouotain- 
nos  f^ountry,  yet  there  is  a  great  deaJ  of  land  fit  for  til* 
lage,  and  the  soil  is  so  good,  that  the  inhabitants  never 
are  in  want  of  corn.  It  contains  mines  of  very  good 
iron ;  whence  the  arms  made  there  arc  in  great  esteem. 
Tbe  women  differ  greatly  from  the  Aastrians,  and  are 
verj  plain  and  ingenious.  Tbey  have  all  swellings  on 
tbeirt  bloats,  called  bronelvxelrt.  Tbe  men  are  also  very 
simple,  and  are  rather  disposed  to  indulge  iniodolenco. 
Tbe  chief  town  is  Gratz. 

STIRLING,  a  town  of  Scotland,  situated  on  the 
river  Furth,  3  f  miles  norlh-west  of  Edinburgh,  in  W. 
X<ong.  3.  ;9.  N.  Lat,  56.  6.  It  is  aluo  called  Sterling 
and  Strivelingi  from  the  former  of  nbicb  Bocthius  false- 
ly derives  tbe  name  Sterling  money;  because,  say"  he, 
Osbeit,  a  Saxon  priilce,  afier  ibe  overthrow  of  the  Scots, 
established  a  mint  there.  The  name  of  Slrivcling  is  said 


to  bave  been  derived  from  Ae  frequency  of  strifei  tr  1,3 
con6icts  in  Ibe  neigh bourbood.  niie  town  caotaiiw^W 
in  1811,  jSaa  inhabitants,  but  including  St  Nisiw 
the  population  was  13,4^6^  It  lias  a  nuDoGscttnif 
tartans  and  shalloons,  and  employs  about  30  leom  ■ 
that  of  carpets.  In  it  is  the  lolbooth,  where  is  ktgttk 
standard  for  the  wet  mcasDres  of  ScotlaDd.  StirUqii 
in  miniature  a  resemblance  of  Edinburgb  ;  being  Ul 
tm  a  rock  of  the  same  form,  witb  ■  forlreaa  an  tbe  am- 
mil.  The  origin  of  lb*  castle  is  uoknoini.  Hk  nd 
of  Stirling  was  strongly  fortified  by  ibe  Picta,  awmgt 
whom  architecture  and  several  other  useful  oils  U 
node  a  considerable  progress.  Aa  it  lay  in  the  n- 
tremilics  of  tbeir  kingdom,  the  poitsession  of  it  was  Ck 
occasion  of  frequent  contests  betwixt  tbem  and  tbdt 
neighbours  tbe  Scots  andNorthambrtans}  racbofahM 
dominions  did,  for  some  time,  terminate  near  it. 

When  the  Scots,  onder  Kenneth  II.  ovcrlbrew  ik 
Pictish  empire  near  the  middle  of  tbe  ninth  ceDlstr, 
they  endeavDUted  to  obliterate  every  meroorial  of  tki 
people,  lliey  not  only  gave  new  name*  to  provisca 
and  towns,  but,  with  all  the  rage  of  barbarians,  de«S' 
lished  many  magnificent  and  useful  edifices  which  M 
been  reared  up  by  them,  and  ibisfbrtreaa  among  tbe  rett. 
It  was,  however,  soon  rebuilt,  though  upon  an  occasiv 
not  very  honourable  to  the  Scots. 

Upon  the  death  of  Kenneth  II.  in  855,  his  bnlkr 
Donald  V,  monntcd  the  throne  of  Scotlnnd.  In  tk 
beginning  of  bis  reign  the  kingdom  was  invaded  ky 
Osbrrcht  and  Ella,  two  Northumbrian  princes,  «^ 
uniting  tbeir  forces  with  the  Cumbrian  Britons,  sod  1 
number  of  Pict«,  who  upon  their  expolsion  from  ifeit 
native  country  had  taken  refuge  in  England,  advaDoi 
to  Jedbui^h,  where  Donald  encountered  tbem;  aa^  if- 
ter  a  fierce  and  bloody  battle,  obtained  a  complete  n^ 
tory  ;  but,  having  token  up  his  station  in  Berwick,  it 
supine  security,  the  Nortbumbriaiu,inronned  of  the  csit- 
less  pasture  in  which  the  Scottish  army  lay,  snrpnKJ 
tbent  by  a  hasty  mareh,  dispersed  them,  and  made  «  pii- 
■oner  of  tbe  king.  Pursuing  tbe  advantage  tbey  hsJ 
gained,  they  marched  northward,  and  subdued  all  be- 
fore them  to  the  frith  of  Forth  and  the  town  of  Stir- 
ling. Bnt  the  forlorn  situation  of  tbe  Scots,  withmti 
king  and  nitbont  sn  army,  obliging  tbem  to  soefsr 
peace,  tbey  obtained  it,  upon  condition  that  they  sbosU 
pay  a  sum  of  money  for  the  ransom  of  tbe  king,  ud 
yield  up  all  their  dominions  upon  the  sooth  aide  ^  the 
Forth  to  the  conquerors. 

The  Northumbrians  taking  possesaian  of  tbe  t^la- 
ries  ceded  to  them  by  this  treaty,  rebuilt  the  cosUe  »t 
Stirling,  and  planted  it  witb  a  strong  garrison,  in  order 
to  preserve  their  new  conquests,  upon  the  frontiers  s( 
which  it  was  situated.  Our  authorities  also  infom  ns, 
that  they  erected  ■  stone  bridge  over  tbe  Forth,  npon  the 
summit  of  wbith  a  cross  was  raised,  with  tbe  foUewisg 
inacriptjoa  ih  monkish  rhyme. 

Anglos  a  Smiia  teparat  crux  itta  remotu  } 
Arms  hie  tlant  Bruti,  Scon'  stoat  hie,  (twm  tatL 
Which  is  thus  translated  by  Belleaden  : 

I  am  free  marcbe,  as  passengcris  may  ken, 
To  Scottis,  to  Britonis,  and  to  Inglismen. 
None  of  the  ancient  Englibh  historians  mentions  this 
conquest.     The  ivLolc  story,  as  well  u  the  inscriptioa. 
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[■g.   wears  mocb  of  a  monkish  garb^  yet  lU  anthenticily  is 
^— '  not  a  little  confirmed  by  the  arms  of  the  town  of  Stir* 
ling,  upon  which  is  a  bridge,  with  a  cross,  and  the  last 
line  of  the  above  Latin  distich  is  the  motto  round  it. 

We  must  not,  however,  imagine,  that  in  those  tiitiea 
that  fortress  bore  any  resemblance  to  the  present  struc- 
ture, which  is  adapted  to  the  nse  of  fire-arms.  Its 
size  and  fcmn  probably  resembled  those  castles  which^ 
under  the  feudal  constitution,  the  English  and  Scottish 
barons  used  to  erect  upon  their  estates  for  dwelling- 
bouses  }  and  which,  in  those  barbaroos  ages,  they  found 
necessary  to  fortify  for  their  defence,  not  only  against 
foreign  invaders,  but  often  against  the  attacks  of  their 
own  neighbours.  It  is  directly  such  a  Gothic  figure  as 
this  which  represents  the  Castnim  Stnveiensc  upon  the 
arms  of  Stirling. 

This  fortress,  after  it  had  continued  in  the  possession 
of  the  Northumbrian  Saxons  about  20  years,  was,  to- 
gether with  the  whole  country  upon  the  south  side  of 
the  Forth,  restored  to  the  Scots,  upon  condition  of  their 
assisting  the  Saxons  against  their  turbulent  invaders  the 
Danes.  Upon  the  arms  of  Stirling  are  two  branches 
of  a  tree,  to  represent  the  Nemus  Strivelense  ;  but  the 
situation  and  boundaries  of  that  forest,  which  was  pro- 
bably .a  wing  of  the  Caledonian,  cannot  be  ascertained. 
Upon  the  south  of  Stirling,  vestiges  of  a  forest  are  still 
discernible  for  several  miles.  Banks  of  natural  timber 
Still  remain  in  the  castle  park,  at  Murray^s  wood,  and 
aear  Nether  Bannockbum  ;  and  stumps  of  tree",  with 
much  brushwood,  are  to  be  seen  in  all  tae  adjacent 
ields. 

When  Kenneth  lU.  received  intelligence  of  the 
Danes  having  invaded  his  dominions,  he  appointed  the 
castle  of  Stirling  to  lie  the  place  of  rendezvous  for  his 
army ;  and  he  marched  from  thence  to  the  battle  of 
Loncarty,  where  he  obtained  a  victory  over  those  ro-- 
vers,  in  the  end  of  the  loth  century. 

In  the  X  2th  century,  this  castle  is  spoken  of  a?  a  place 
of  great  importance,  and  one  of  the  stroegest  foitresses 
in  the  kingdom.  In  1174,  a  calamity  not  unusual 
amongst  the  Scottish  monarchs,  befel  William,  who  at 
that  time  occupied  the  throne.  He  was  taken  prisoner 
in  an  unsuccessful  expedition  which  he  made  into  Eng- 
land; and,  afler  having  been  detained  12  months  in 
captivity,  was  released,  upon  stipulatincr  to  pay  a  large 
sum  of  money  for  his  ransom;  and,  until  payment  there- 
of, delivering  into  the  hands  of  the  English  the  four 
principal  fortresses  in  the  ktncrdom,  which  in  those  davs 
were  Stirling,  Edinburgh,  Roxburgh,  and  Berwick. 
This  was  the  first  great  ascendant  that  England  obtain- 
ed over  Scotland ;  and  indeed  the  most  important  trans- 
action which  had  passed  between  these  kingdoms  from 
the  Norman  conquest. 

Though  the  Scottish  monarchs,  in  their  frequent  per- 
ambulations through  the  kingdom,  often  visited  Stirling, 
and  held  their  courts  for  some  time  in  the  castle;  yet  it 
did  not  become  a  royal  residence  till  the  family  of  Stuart 
mounted  the  throne,  and  it  was  from  diflTerent  princes 
of  this  family  that  it  received  its  present  form.  It  was 
the  place  of  the  nativity  of  James  II. ;  and,  when  raised 
to  the  throne,  he  frequently  kept  his  court  in  it.  It  is 
well  known  to  have  been  the  place  where  that  prince 
perpetrated  an  atrocious  deed,  the  murder  of  William 
•arl  of  Douglas,  whom  he  stabbed  with  his  own  hand. 
The  royal  apartments  were  at  that  time  in  the  north-west 


comer  of  the  castlo,  and  are  now  the  residence  of  the   SilrliA;?. 
fort- major.     The  room  wh^re  the  murder  was  commit- 
ted stiil  goes  by  the  name  of  Douglas*s  room* 

Jame  ill.  contracting  a  fondness  for  the  castle  on  ac- 
count of  its  pleasant  situation,  made  it  the  chief  place 
of  his  residence,  and  added  several  embellishments  to  it. 
He  built  within  it  a  magnificent  hall,  which  in  those 
days  was  deemed  a  noble  structure,  and  is  still  entire. 
It  now  goes  by  the  name  of  i)ie  parliament" house ^  hav- 
ing been  designed  for  the  accommodation  of  that  supreme 
court.  It  Was  covered  with  an  oaken  roof  of  exqui* 
site  workmanship,  which,  though  vtrj  little  decayed, 
a  few  years  ago  removed  to  make  way  for  one 


was 


of  more  modem  structure.  James  also  erected  a  college 
of  secular  priests  in  the  castle,  which  he  called  the  cho" 
pel  royal^  and  which  proved  one  cause  of  his  own  rain. 
As  the  expences  necessary  for  maintaining  the  numerous 
ofiicers  of  such  an  institution  Were  considerable,  he  an* 
nexed  to  it  the  revenues  of  the  rich  priory  of  Colding« 
ham  in  the  Merse,  which  at  that  time  happened  to  be- 
come vacant.  This  priory  had  for  a  long  time  been 
holden  by  persons  connected  with  the  family  of  Hume ; 
and  that  familyi  considering  it  as  belonging  to  them, 
strongly  opposed  the  annexation.  The  dispute  seems  to 
have  lasted  several  years ;  for  one  parliament  had  pas- 
sed a  vote,  annexing  the  priory  to  the  chapel- royal, 
and  a  subsequent  one  enacted  a  statute  prohibiting  eve- 
ry attempt  that  was  contrarj  or  prejudicial  to  that  an-* 
nexation. 

James  V.  was  crowned  in  the  castle  of  Stirling ;  and 
the  palace,  which  is  the  chief  ornament  of  it,  was  the 
work  of  that  prince.  This  is  a  stately  and  commodious 
structure,  all  of  hewn  stone,  with  much  statuary  work 
upon  it.  It  is  built  in  form  of  a  square,  with  a  small 
court  in  the  middle,  in  which  the  king^s  lions  are  said 
to  have  been  kept;  and  hence  it  still  goes  by  the  name 
of  the  Uons  den*  The  palace  contains  many  large  and 
elegant  apartments ;  the  ground  story  is  now  converted 
into  barrack-rooms  for  the  soldiers  of  the  garrison  ;  the 
upper  affords  a  house  for  the  governor,  with  lodgings  lor 
some  of  the  subaltern  officers. 

Opposite  to  the  palace,  upon  the  north,  stands  an  ele- 
gant chapel,  which  was  built  by  James  VI.  for  the  bap-* 
tism  of  his  son.  Prince  Henry,  in  1594.  In  this  cha- 
pel is  preserved  the  bulk  of  a  large  boat,  which  that 
whimsical  monarch  caused  to  be  built  and  placed  upon 
carriages,  in  order  to  convey  into  the  castle  the  provi- 
sions for  that  solemnity. 

A  strong  battery,  with  a  tier  of  guns  pointing  to  the 
bridge  over  the  Forth,  was  erected  during  the  regency 
of  Mary  of  Lorraine,  mother  to  Queen  Mary.'  It  is 
called  the  French  battery^  probably  because  constracted 
by  engineers  of  that  nation.  The  last  addition  was  made 
to  the  fortifications  in  the  reign  of  Queen  Anne.  For- 
merly they  reached  no  farther  than  the  old  gate,  upon 
which  the  flag-staff  now  stands  :  but  in  that  reign  they 
were  considerably  enlarged  upon  the  side  towards  the 
town  ;  and  barracks  which  are  bomb  proof,  with  seve- 
ral other  conveniences  for  a  siege  were  erected. 

Upon  the  sonth  side  of  the  castle  lies  a  park  inclosed 
with  a  stone  wall,  called  the  AsVt^V  park^  and  near  to 
the  foot  of  the  rock  pn  which  the  castle  stands,  lay  the 
royal  gardens ;  vestiges  of  the  walks  and  parterres,  with 
a  lew  stumps  of  fruit  trees,  are  still  visible;  but  bv  long 
neglect|  and  the  natural  wetness  of  the  soil,  the  place  is 

4  U  2  now 


S    T    I 


BOW  little  better  limn  a  marsh.  In  tht  garjenii  is 
mount* of  earth  in  form  of  a  table,  nitli  benciies  ofcarlb 
around  it,  where,  according  to  tradition,  the  court  nonic- 
-■limea  hM  fctcs-cAaf^pelrtir.  Jn  the  castle-hill  Is  an 
holloiv,  coniprehending  sbout  an  acre  of  ground,  and 
having  all  [he  appearance  of  an  artificial  work,  iihich 
was  u^ed  for  jousta,  tournaments,  and  other  feats  of  clii- 

Northward  of  the  caKtIe  lies  the  Goran,  or  perhaps 
more  properly  the  Goivling  hill  (a)  ',  in  the  middle  of 
which  is  a  small  moant  called  Hurhj  Haaky,  upon  which 
Duke  Murdoch  and  his  two  sons  ivere  executed  for  trea- 
BOnable  practices  in  tlje  reign  of  James  I. 

The  prospect  from  the  castle  is  most  delightful,  as 
well  as  extensive,  heing  greatly  beautified,  especially 
upon  the  east,  by  the  winding*  of  the  Forth  ;  which  arc 
>,  (hat  though  the  distance  by  land  from  Sti 
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,  and  great  abundance  ofcoal.  Lead-ore  !<  itmi  t 
in  different  parts  of  the  county  ;  and  the  rivers  alxiBiJ  1 
with  pike,  trout,  and  salmon.  ^ 

The  population  of  ibis  county  mt  Itto  differtat  peHeJ<, 
and  Bccurding  to  the  diSereat  parishes,  will  besemii 
the  following  table: 


ling  to  Alio 
is  said  to  be  24  by  wa 
upon  plain  ground,  iti 
a  manner,  that  wbat  i 
is  applicable  to  it,  if,  i 
should  read /u/ojo;  foi 
tide,  which  flows  aboi 
pctually  muddy  : 


As  this 


not  quite  six  miles,  it 
generally  runs 
Is  its  stream  in  so  slow  and  silent 
ius  Italicua  salth  of  the  Ticlnus 
)tcad  of  iucrnii  in  that  poet,  we 
le  clay-hanks,  together  with  the 
Stirling,  render  the  Fcith  per- 


Vix  crrdaa  iabi,  ripis  lam  milis  opact's 
Somniferam  duett  lutoso  gurgiCe  lymphat. 


pre  a  part  of  the 

It  least  after  llie 

n  which  they  were 


Pariih^a. 

Airth 
Alva 

Itnldemock 
Balfron 
5  Bothkennar 
Bucbauan 
Campsie 


finiry 

Cargunnock 

Killearn 

Kilsylh 
15  Kippen 

Latbeit  anil  Dm 

Aluiiavonside 

Polmont 

Si  Niuians 
20  SlaTh^iinan 

Stirling 

Strathblane 


FopDlation  In  Popa^tia 


The  lordship  and  castle  of  Stirling 
usual  dowry  of  the  queens  of  Scotland, 
family  of  Stuart  came  ta  the  thi 
invested  at  their  marriage. 

Robert  liord  Erskine  was  appointed  governor  ofllie 
castle  by  King  David  II.  and  the  office  continued  in 
that  family  till  1715. 

This  fortress  bath  been  the  scene  of  many  transac- 
tions. Being  by  its  situation  considered  as  a  key  (o 
the  northern  parts  of  the  kingdom,  the  possession  of  it 
hath  been  always  esteemed  of  great  importance  to  those 
who  sought  to  be  masters  of  Scotland.  It  was  undoubt- 
edly a  place  of  strength  when  the  art  of  war  by  ord- 
nance was  in  its  infancy  ;  but  though  it  resisted  the  ut- 
most efforts  of  the  rebels  in  1746,  it  could  not  now  hold 
out  three  days  if  besieged  by  an  army  of  a  few  thousand 
men  conducted  by  an  engineer  of  knowledge  and  !u- 
legrily. 

STIRLINGSHIRE,  a  comity  of  Scotland,  of  which 
Stirling  is  [be  capital.  It  extends  10  miles  in  length 
and  1 2  in  brendrh  ;  being  bounded  on  the  west  by  part 

of  Lennox  and  Clydesdale  ;  on  the  east,  by  Ciackman-  be  found  in  bis  episth 
nansliire,  the  river  Forth,  and  part  of  Lolbian  ;  on  the 
south-east  by  Lothian  ;  and  on  the  north  by  Monteitb. 
The  face  of  the  country  is  open  and  agreeable,  diversi- 
iied  by  bill  and  dale,  welt  watered  with  streams  and 
riverH,  the  principal  of  which  is  the  FoKh,  rising  in 
the  neighbourhood  of  a  high  mountain  called  Ben-Lo- 
mnnd,  aud,  running  eastward,  forms  the  frith  of  Edin* 
burgh.  The  southern  part  is  hilly,  aflbrding  plenty  of 
game,  and  pasturage  for  sheep,  horses,  and  black  cattle. 
The  eastern  part  is  fertile,  producing  plentiful  harvests 


2316 

436 
621 

ISS 

1699 
>399 
'39» 

3789 

3932 
^9. 
956 
9S9 

'395 
1799 
1864 
^S39 
J  094 
6491 
1309 
39S> 
797 


i-3 

830 


7079 
4698 


lupport  for  ikc 

uid  for 


In  1811  the  pDpulat 
SHIRE,  Supplement. 

STIRRUP,  in  ihe  manege,  >  rest  0 
horseman's   foot,  fui   enabling  faim    to   mount, 
keeping  him  firm  in  his  seat. 

Stirrups  were  unknown  to  the  ancients.  The  wist 
of  them  in  getting  upon  horseback  was  sitpplicd  by  aji- 
lity  or  art.  Some  horses  were  taught  lo  stoop  to  take 
their  riders  up;  but  the  riders  ofteu  leapt  up  by  (hebcif 
oflbeir  spears,  or  were  assisted  by  tbcir  slaves,  ornui 
use  oFlad  Jers  for  the  purpose.  Gracclius  filled  the  high- 
ways with  stones,  which  were  intended  to  answer  tin 
sanie  end.  The  same  was  also  required  of  the  survtyon 
of  the  roads  in  Greece  as  part  of  their  duly. 

Menage  observes,  that  St  Jerome  is  the  first  antbor 

ho  mentions  them.   But  tbe  passage  alluded  to  is  uoi  ta 

and   if  it  wrrc  there,  it  wonld 

hing,  because  St  Jerome  lived  at  a  time  when 

stirrups  are  supposed   to  have   been  invented,   and  after 

tbe  use  of  saddles.     Montfaucon  denies  the  aulhcniicily 

of  ibis  passage  ;  and,  in  order  to  account  for   the  igao-| 

ranee  of  tbo  ancients  with  regard   lo   an    inatniroent  sol 

useful  and  so  ea*y  of  invention,  be  obserTes,  that  wbik' 

clolbs  and  bousiugs  only  were  laid  upon  the  liorses  backs,' 

on  which  tbe  riders  were  to  sit,  stirrups  could  Bot  bate' 

been  used,  because  they  could  not  have  been  faitea- 

ed  with  the  same  security  as  upon  a  saddle.     But  it  ii 


(a)  So  called  from  the  vailipiga  and  lamentations  (in  Scotch,  govtlipgn)  that  nert  aaade  for  Duke  MordocL 
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more  probable,  that  in  tins  instance,  as  In  many  others, 
the  progress  of  human  genias  and  Invention  is  uncer- 
lolm  tain  and  slow,  depending  frequently  upon  accidental 
— ^  causes. 

Stirrup  of  a  Ship^  a  piece  of  timber  put  upon  a 
ship^s  keel,  when  some  of  her  keel  happens  to  be  beaten 
off,  and  they  cannot  come  con%'eniently  to  put  or  Bt  in 
a  new  piece  \  then  they  patch  in  a  piece  of  timber,  and 
bind  it  on  with  an  iron,  which  goes  under  the  ship^s 
keel,  and  comes  up  on  each  side  of  the  ship',  where  it 
u  nailed  strongly  with  spikes^  and  this  they  call  a  stir- 
rup. 

STOB-^US,  John,  a  laborious  Greek  writer,  who 
lived  at  the  end  of  the  fourth  century,  composed  many 
works,  of  which  there  are  only  his  Collections  remain- 
ing, and  even  these  are  not  as  he  composed  them^  many 
things  being  inserted  by  later  authors.  This  work  con- 
tains many  important  sentiments  collected  from  the  an- 
cient writers,  poets,  and  philosophers. 

STOCK,  in  gardenings  &c.  the  stem  or  trunk  of  a 
tree.  What  stock  is  most  proper  for  each  kind  of  fruit, 
ought  as  well  to  be  considered  and  known,  as  what  soil 
is  most  suitable  to  trees  ^  for  on  these  two  things  the  fu- 
ture vigour  of  trees,  and  the  goodness  of  fruits,  equally 
depend.  The  best  way  for  those  who  intend  to  plant, 
18  to  raise  their  own  stocks,  by  which  they  will  be  better 
assured  of  what  they  do  ^  but  if  they  should  buy  their 
trees  of  nurserymen,  they  should  diligently  inquire  npon 
what  Ktpcks  they  were  propagated.     See  Grafting. 

Stock,  in  trade.     See  Capital  Stock. 

SrocK-Broker,     See  Broker  and  Stocks. 

SrocK'Dove.    See  Cojlumba,  Ornithology  Index, 

Stock- Jobbings  the  art  or  mystery  of  trafficking  in 
tlie  public  stocks  or  funds.     See  Fund  and  SiockJoB- 

BING. 

Stock  Gilly-Jiower.  See  Cheiranthus,  Botany 
Index, 

STOCKHOLM,  the  capital  of  Sweden,  is  situated 
in  the  province  of  Upland,  in  £.  Long.  19.  30.  and  N. 
Lat.  59.  20.  Its  foundation  is  by  the  best  Swedish  wri- 
ters generally  attributed  to  Birger  Jarl,  regent  of  the 
kingdom  about  the  middle  of  the  13th  century  during 
the  minority  of  his  son  Waldemar,  who  had  been  raised 
to  the  throne  by  the  states  of  the  kingdom  \  but  it  was 
not  before  the  i8th  century  that  the  royal  residence  was 
transferred  from  Upsala  to  this  city. 

This  capital,  which  is  very  long  and  irregular,  occu- 
pies, beside  two  peninsulas,  seven  small  rocky  islands, 
scattered  in  the  Maeler,  in  the  streams  which  issue  from 
ihat  lake,  and  in  a  bay  of  the  gulf  of  Bothnia.  A  va- 
riety of  contrasted  and  enchanting  views  are  formed  by 
numberless  rocks  of  granite  rising  boldly  froai  the  sur- 
face of  the  water,  partly  bare  and  craggy,  partly  dotted 
with  houses,  or  feathered  with  wood.  The  harbour  is 
an  inlet  of  the  Baltic:  the  water  is  clear  as  crystal,  and 
of  such  depth  that  ships  of  the  largest  burthen  can  ap- 
proach the  quay,  which  is  of  considerable  breadth,  and 
Frff- lined  with  spacious  buildings  and  warehouses.  At  the 
L  ii*  extremity  of  the  harbour  several  streets  rise  one  above 
another  in  the  form  of  an  amphitheatre;  and  the  palace, 
a  magnificent  building,  crowns  the  summit.  Towards 
the  sea,  about  two  or  three  miles  from  the  town,  the 
harbour  is  contracted  into  a  narrow  strait,  and,  winding 
among  high  rocks,  disappears  from  the  sight ;  and  the 
prospect  is  terminated  by  distant  bills,  overspread  with 


forests.  It  is  far  beyond  the  power  of  word's,  or  of  the  Stockholm, 
pencil,  to  delineate  these  singular  views.  The  central 
island,  from  which  the  city  derives  its  name,  and  the 
Ritterholm,  are  the  handsomest  parts  of  the  town.  Ex- 
cepting in  the  suburbs,  where  the  houses  are  of  wood 
painted  red,  the  generality  of  the  bnildings  are  of  stone, 
or  brick  stuccoed  white.  The  royal  palace,  which  stands 
in  the  centre  of  Stockholm,  and  upon  the  highest  spot 
of  ground,  was  begun  by  Charles  XI. :  it  is  a  large 
quadrangular  stone  edifice,  and  the  style  of  architecture 
is  both  elegant  and  magnificent. 

It  is  the  habitation *not  only  of  the  royal  family,  but 
also  of  the  greater  part  of  the  officers  belonging  to  the 
household.    It  likewise  comprehends  the  national  or  su- 
preme court  of  ju<;tice,  the  colleges  of  war,  chancery, 
treasury,  and  commerce  >  a  chapel,  armoury,  library, 
and  office  for  the  public  records  \  but  the  greater  num- 
ber of  inferior  omcers  and  servants  belonging  to  the 
court,  are,  with  the  foot-guards,  quartered  on  the  burgh- 
ers.   The  castle,  and  all  the  stately  edifices  in  the  king* 
dom,  are  covered  with  copper.     The  palace  of  the  no- 
bility, in  which  this  order  sits  during  the  session  of  the 
diet,  is  an  elegant  building,  adorned  on  the  outside  with 
marble  statues  and  columns,  and  on  the  inside  withpaint- 
ing  and  sculpture.     This  and  three  other  palaces  statid 
OD  the  banks  of  the  lake,  and  are  built  on  the  same  mo- 
del, so  as  to  compose  an  uniform  piece  of  architecture. 
The  bank,  built  at  the  expence  of  the  city,  is  a  noble 
edifice,  and  joins  with  many  sumptuous  houses  belong- 
ing to  the  nobility  in  exhibiting  a  splendid  appearance. 
The  houses  of  the  burghers  .ire  generally  built  of  brick 
in  the  city;  but  in  the  suburbs  they  are  commonly  made 
up  of  timber,  and  therefore  very  subject,  to  conflagrations.. 
These  houses  are  often  framed  in  Finland,  according  to 
the  plan  and  dimensions  prescribed :   whence  they  are 
transjiorted  in  pieces  to  Stockholm  by  water,  and  there 
set  up  by  the  carpenters.     These  wooden  habitations,  if 
kept  in  proper  repair,  will  last  30  or  40  years,  and  are 
deemed  warmer,  neater,  and  more  healthy,  than  those 
of  brick  or  stone.    To-  prevent  the  danger  of  conflagra- 
tions, the  city  is  divided  into  12  wards..    In  each  of 
these  there  is  a  master  and  four  assistants,  who  forthwith 
repair  to  the  place  where  the  fire  breaks  out  y  and  all 
porters  and  labourers  are  obliged  to  range  themselves 
under  the  master  of  the  ward  to  which  they  belong.     A 
fire-watch  patrolcs  the  streets  by  night,  to  give  warning 
or  assistance  as  it  may  be  wanted  y  and  a  centinel  is 
maintained  in  the  steeple  of  every  church,  to  toll  the 
bell  on  the  first  ajpearance  of  any  such  accident.    The 
police  of  Stockholm  is  entirely  subjected  to  the  regula- 
tions of  the  grand  governor,  assisted  by  a  deputy  and  bai- 
lilT  of  the  castle.    This  city  is  the  emporium  of  Sweden, 
to  which  all  the  commodities  of  tlie  kingdom  are  brought 
for  exportation,  and  where  almost  all  the  imports  from 
abroad  are  deposited.    The  port  or  haven  formed  by  Uie 
lake  Maeler  is  large  enough  to  contain  loop  sail  of  ship- 
ping;  and  furnished  with  a  key  or  wharf  about  an  £ngr 
lish  mile  in  length,  to  which  the  vessels  may  lie  with 
their  broadsides.   The  greatest  inconveniences  attending 
this  situation  are,  the  distance  from  tlte  ^''a,  which  is  not 
within  less  than  10  miles  of  the  town  \  the  want  of  tides; 
and  the  winding  of  the  river,  which  is  remarkably  crook- 
ed.   Jt  opens  into  the  Baltic  \  and  the  entrance,  which 
is  dangerous  and  rocky,  the  Sw.edes  have  secured  with 
two  small  forts:  within,  it  is  perfectly  safe  and  com  mo* 
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BiwIiWiii.  •*•""      Tbe  ■ortlMni  sabwU  are  ramarkible  for  tLe 

Stoekug.  Ling'*  gardcnt,  and  for  tbe  gnat  anmber  of  artltans 

•  '    '  who  faave  chcMen  tbcir  iMbiUttooa  in  thu  quarter.     In 

tbe  (oulhem  uibDrba  thtre  U  a  nigBificeat  ezcbaose 

whtre  ibcroerGhanti  diil;au«nUe.   The  p«^lation  lo 

]i8i2,ftccordliiK  to  Dr  Thiwiua,  wa*  72,652. 

S'J'OCKING,  that  part  of  tbe  dolbiog  of  the  leg 
Hid  loot  which  immediatelj  coven  and  icreeu  (hem 
fion  the  ligwir  of  the  cold.  Ancieatly,  the  only  ctock- 
togt  ID  Die  Kcrc  nade  of  cloth,  or  oi  milled  atuB*  tewed 
togetber ;  but  tiiace  the  invention  of  luiiitiDK  and  wea- 
ving (tockiogs  of  lilk,  wool,  cuttoo,  thread,  &c.  the  qm 
afdoth  stockibgs  is  quite  diKODtioucd.  Dr  Howel, 
in  bii  Hivtory  of  the  World  (vol.  ii.  p.  322.)  relate*, 
that  Queen  Elizabeth,  in  15Q1,  nas  preieiited  witb  a 
pair  of  black  knit  lilk  itockirga  bj  her  ailk-vromao,  and 
thenceforth  she  never  wore  cloth  oue*  any  more.  The 
■ame  author  adds,  that  King  Henry  VIII.  ordinarily 
wore  cloth  how,  exi:ept  there  came  from  Spain,  by  great 
chance,  a  pair  of  silk  stockings.  His  Mn,  King  Ed- 
ward VL  nas  pretented  with  a  pair  of  long  Spanish  silk 
■tockinga  by  Sir  Thomas  Cretham,  and  the  present  wii 
then  much  taken  notice  of.  Hence  it  should  seem,  that 
the  invention  of  silk  knit  stocking!  originally  came  from 
Spain.     Others  relate,  that  one  William  Bider,  an  ap- 

frentice  on  London  bridge,  seeing  at  iIib  house  of  an 
talian  merchant  a  pair  of  knit  worsted  stockiags  from 
Mantua,  took  the  hint,  and  made  a  pair  eiacily  like 
them,  which  be  presented  to  William  earl  of  Pembroke, 
and  that  they  wen  the  fint  of  that  kind  worn  in  Eng- 
land, anno  1564. 

The  modem  stockings,  whether  woven  or  knit,  are 
formed  of  an  infinite  number  of  little  knots,  called 
stitchc*,  loops,  "ht  meshe»,  intermingled  in  one  another. 
Knit  stockings  are  wrought  with  needles  made  of  po- 
lished iron  or  bras*  wire,  which  interweave  the  thieads 
and  form  the  meshes  tlie  stocking  consists  of.  At  what 
time  the  art  of  knitting  was  invented  it  is  perhaps  im> 
possible  to  determine,  though  it  has  been  usually  attri- 
buted to  the  Scots,  as  !t  is  said  th&t  the  first  works  of  this 
kind  came  from  Scotland,  It  is  added,  that  it  was  on 
this  account  that  ihe  company  of  stock!  ng-knitt en  esta- 
blished at  Paris  1527,  took  for  their  patron  St  Fiacre, 
who  is  said  to  have  been  the  ion  of  a  king  of  Scotland. 
But  it  is  most  probable  that  the  method  of  knitting 
stockings  hy  wires  or  needles  was  fmt  brought  from 
Spain. 

Woven  stockings  are  generally  very  fine  }  they  a» 
manufactured  on  a  frame  or  machine  made  of  polished 
iron,  the  slructore  of  which  it  is  needless  to  describe, 
M  it  may  be  seen  in  almost  every  considerable  town  in 
Great  Britain.     The  invention  of  this  machine  is,  by 
Mr  Audersoo,  attribnted  to  William  Lee,  M.  A.  of 
St  John'a  College,  Cambridge,  at  a  period  so  early  as 
1589.     Others  have  given  tbe  credit  of  this  invention 
to  a  student  of  ONfotd  at  a  much  later  period,  wbo,  it 
*  See  4»    ii  said  by  Aaron  Hill ',  was  driven  to  it  by  dire  necessi- 
^^  "■^  ly.     This  young  man,  falling  in  love  with  an  innkeep- 
and  Pro-     "'*  daughter,  married  htt  though  she  had  not  a  penny, 
grta  of       and  be  by  hts  marriage  lost  a  fellowship.     They  soon 
tV  Bttth    fell  into  extreme  poverty  ;  i^nd  ibeir  marriage  produ 
^^fc"*^  cing  the  consequences  naturally  to  be  expected  from  it, 
ty9^  ,.^     the  amorous  pair  became  miserable,  not  so  much  on  ac- 
count of  (heir  snfTerings,  as  from  the  melancholy  dread 
of  what  would   become   of  their   yet  unborn   infant. 
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Tbcir  only  meani  of  sapport  waa  tbe  kDittkig  of  ritcl- < 
ings,  at  which  ttte  woman  was  very  expert :  "  Bata- 
ting  conalantly  together  from  osomiDg  to  night,  ■Wile'' 
scholar  often  fixing  bis  eyes,  avilb  Etedfasl  obHm- 
tioo,  en  the  motioo  af  hi*  wife'a  finger*  la  the  dcitcroB 
managcBient  of  her  needle*,  b«  took  it  into  bis  inagia. 
tion,  that  it  was  not  impoaaible  to  caotrtve  a  Utile  W 
which  might  do  tbe  work  witfa  much  marr  eifediiiw. 
This  tboogbt  be  communicated  to  bi*  wife,  and  jaiaJH 
hii  bead  to  her  hands,  the  endeavour  succeeded  la  the 
wish.  Thus  the  ingenioaa  stocking -loom,  wbickiia 
common  now,  was  £nt  invented  ;  by  which  be  did  ul 
only  nake  himself  and  his  family  faappy,  but  has  left  b 
nation  indeblrd  lo  him  for  a  benefit  which  enables  n  M 
export  silk  stocking*  in  great  quanliiiea,  and  la  a  t« 
advantage,  to  thoae  very  eonnthes  from  wbracc  Itha 
we  used  to  bring  them  at  considerable  lost  in  tbe  U- 
lance  of  our  tiaBc." 

STOCKS,  or  Public  FuKDs  m  £i7^iiwrf.  Bvik 
word  tlocic  was  originally  meant  a  particular  siuitf 
money  contributed  to  the  establishing  a  fuod  to  tnUt 
3  company  to  carry  on  a  cerlain  trade,  by  meaci  gf 
which  the  person  became  a  partner  in  that  trade,  al 
received  a  share  of  tbe  profit  made  thereby,  in  proptf- 
tion  to  the  money  employed.  But  ibis  tens  has  bta 
extended  farlher,  though  improperly,  to  aigni^  as* 
sum  of  moDty  which  has  been  lent  to  tlie  goveninesi, 
on  condition  of  receiving  a  certain  interest  till  tbe  n*- 
ney  is  repaid,  and  which  makes  a  part  of  the  nationl 
debt.  As  the  srcority  both  of  tbe  government  anJ  ef 
the  public  companies  is  esteemed  preferable  to  ihit^ 
any  private  person,  as  ihe  stocks  are  negociable  aai 
may  be  cold  at  uny  lime,  and  as  tbe  inlere^t  is  ilain 
punctually  paid  when  due  ;  so  ihey  are  thereby  enibltJ 
tg  borrow  money  on  a  lower  interest  than  what  cnsld 
be  obtained  from  lending  it  to  private  persons,  ahnt 
there  most  be  always  some  danger  of  losing  both  prin- 
cipal and  interest. 

But  as  every  capital  stock  or  fund  of  a  ccHopany  ii 
raised  for  a  particular  porpose,  and  limited  by  parlii- 
ment  to  n  certain  sum,  it  necessarily  follone,  that  wbra 
that  fund  is  completed,  no  slock  can  be  bought  of  Ik 
company ;  though  shares  already  pnrchased  nay  b* 
transferred  from  one  person  to  another.  This  being  ikt 
case,  there  is  frequently  a  great  disproportion  hetireta 
the  original  value  of  the  shares  and  what  is  given  fin 
ihem  when  transferred:  for  if  there  are  more  buyen 
than  sellers,  a  person  who  is  indiflrreot  about  selling 
will  not  part  wilh  bis  share  without  a  coniideiablc  pit- 
fit  to  himself;  and  on  ibe  contrary,  if  manyaiedis. 
posed  to  sell,  and  few  inclined  to  boy,  the  value  «f 
such  shares  will  naturally  Ut  in  proportion  to  tk 
impatience  of  those  who  want  to  turn  their  slock  iato 

A  stock  may  likewise  be  affected  by  the  ciroit  of 
chancery  :  for  if  that  court  should  order  ibe  mooey, 
which  is  under  their  direction,  lo  be  laid  oot  in  any  par- 
ticular stock,  that  slock,  by  having  more  purcbasen, 
will  be  raised  lo  a  higher  price  than  any  other  of  tbq 
like  value. 

By  what  has  been  said,  the  reader  will  perceive  b«v 
much  ihe  credit  and  interest  of  the  nation  dcpeods  oa 
tbe  support  of  the  public  funds.  While  the  annuitie* 
and  interest  for  money  advanced  is  there  regularly  paid, 
and  the  principal  insured  by  both  prince  and  peopk  (a 
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111  security  not  to  be  had  m  other  natioo*0»  foreigners  will 
lend  118  their  property,  and  all  Europe  be  interested  in 
°^'°\  our  welfare  ;  the  paper  of  the  companies  will  be  eon- 
verted  into  money  and  merchandise,  and  Great  Britain 
can  never  want  cash  to  carry  her  schemes  into  execution. 
See  the  article  Fund. 

Stocks,  a  frame  erected  on  the  shore  of  a  river  or 
harbour,  whereon  to  build  shipping.  It  generally  con- 
sists of  a  number  of  wooden  blocks,  ranged  parallel  to 
each  other  at  convenient  distances,  and  with  a  gradual 
declivity  towards  the  water. 

Stocks^  a  wooden  machine  to  put  the  legs  of  ofien- 
ders  in,  for  securing  disorderly  persons,  and  by  way  of 
punishment  in  divers  cases,  ordained  by  statute,  &c. 

STOCKTON  upon  Tees,  a  handsome  town  in  the 
county  of  Durham,  about  16  miles  sooth  of  the  city  of 
Durham.  It  is  now  a  port  of  considerable  trade  ^  though 
at  the  restoration,  it  was  a  despicable  village,  the  best 
house  in  which  could  hardly  boast  of  any  thing  better 
than  day-walls  and  a  thatched  roof.  The  population  of 
this  place  in  180 1  was  4009,  and  in  1811,  4229. 

STOEBE,  Bastard  Ethiopian,  a  genus  of  plants 
belonging  to  the  class  syngenesia;  and  in  the  natural 
system  ranging  under  the  49th  order,  Composttie,  See 
Botany  Index, 

STOKESIA,  a  genus  of  plants  belonging  to  the  syn« 
geuesia  class,  and  order  of  polygamia  .aequalis.  The 
corollets  in  the  ray  are  disposed  in  the  shape  of  a  funnel, 
and  are  long  and  irregular.  The  down  is  four- bristled, 
and  the  receptacle  is  naked.  One  species  only  is  known, 
which  is  a  herbaceous  plant,  and  a  native  of  South  Ca- 
rolina. 

STOICS,  the  name  given  to  a  sect  of  Grecian  phi- 
losophers, from  Stmi,  '*  the  porch  In  Athens,**  which 
the  founder  of  the  sect  chose  for  his  school.  Fuv  the 
peculiar  tenets  of  this  sect,  see  Metaphysics,  Chap.  iv. 
Part  3.  Moral  Philosophy,  N^  8.  and  Zeno. 

STOLBERG,  a  small  town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  territory  of  Thoringia,  of 
which  it  is  the  capital  place.  It  is  situated  between  two 
mountains,  CO  miles  north-west  of  Leipsic.  £.  Long. 
II.  8.  N.  £at.  51.42. 

STOLE,  a  sacerdotal  ornament  worn  by  the  Romish 
parish  priests  above  their  surplice,  as  a  mark  of  superio- 
rity in  their  respective  churches  ^  and  by  other  priests 
over  the  alb,  at  celebrating  of  mass,  in  which  case  it 
goes  across  the  stomach  j  and  by  deacons,  over  the 
left  shoulder,  scarf-wise :  when  the  priest  reads  the 
j^pel  for  any  one,  he  lays  the  bottom  of  his  stole  on 
his  head.  The  stole  is  a  bioad  swath,  or  slip  of  stuffy 
hanging  from  the  neck  to  the  feet,  with  three  crosses 
thereon. 

Groom  of  the  Stolen  the  eldest  gentleman  of  his 
Majesty^s  bedchamber,  whose  office  it  is  to  present  and 
put  on  his  Majesty ^s  6rst  garment,  or  shirt,  every  morn- 
ing, and  to  order  the  things  in  the  chamber. 

STOMACH,  in  Anatomy,    See  Anatomy,  N°9i. 

STOMACHIC  MEDICINES  are  such  as  strengthen 
the  stomach  and  promote  digestion,  &c. 

Stomachic  corroboratives  are  such  as  strengthen  the 
tone  of  the  stomach  and  intestines ;  among  which  are 
carminatives,  as  the  roats  of  galungals,  red  gentian,  ze- 
doary,  pimpitiella,  calamus  aromaticus,  and  arum.  Of 
barks  and  rinds,  those  of  canella  alba,  sassafras,  citrons, 
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Sevilla  and  China  oranges,  &c.     Of  spices,  pepper, Stomscbie 
ginger,  clove%  cinnamon,  cardamums,'  and  mace. 

8T0M0XYS,  a  genus  of  insects  belonging  to  the 
order  of  diptera.     See  Entomology,  p.  214. 

STONE,  Edmund,  a  distinguished  self-taught  ma- 
thematician, was  born  in  Scotland  ;  but  neither  the  plac» 
nor  the  time  of  his  birth  is  well  known  ;  nor  have  .we 
any  memoirs  of  his  life,  except  a  letter  from  the  Cheva- 
lier Ramsay,  author  of  the  Travels  of  Cyrus^  in  a 
letter  to  Father  Castel,  a  Jesnit  at  Paris,  and  published 
in  the  Aiemoirs  de  Trevoux,  p.  109.  as  follows :  '*  True 
genius  overcomes  all  the  disadvantages  of  birth,  fortune, 
and  education  ;  of  which  Mr  Stone  is  a  rare  example* 
Born  a  son  of  a  gardener  of  the  duke  of  Argyle,  he  ar- 
rived at  eight  years  of  age  before  be  learat  to  read.«— 
By  chance  a  servant  having  taught  young  Stone  the 
letters  of  the  alphabet,  there  needed  nothing  more  to 
discover  and  expand  bis  genius.  He  applied  himself 
to  study,  and  he  arrived  at  the  knowledge  of  the  most 
sublime  geometry  and  analysis,  without  a  master,  wit^iout 
a  conductor,' without  any  other  guide  but  pure  genius. 

**  At  18  years  of  age  he  had  made  these  considera- 
ble advances  without  being  known,  and  without  know- 
ing himself  the  prodigies  of  his  acquisitions.  The  duke 
of  Argyle,  who  joined  to  his  military  talents  a  general 
knowledge  of  every  science  that  adorns  the  mind  of  a 
man  of  his  rank,  walking  one  day  in  his  garden,  saw 
lying  on  the  grass  a  Latin  copy  of  Sir  Isaac  Newton^s 
celebrated  Principia*  He  called  some  one  to  him. to 
take  and  carry  it  back  to  his  library*  Our  young  gar- 
dener told  him*  that  the  book  belonged  to  him.  *  Ta 
you?'  replied  the  duke.  *  Do  you  understand  geo- 
metry, Latin,  Newton  ?^  I  know  a  little  of  them,  re- 
plied the  young  .man  with  an  air  of  simplicity  arising 
from  a  profound  ignorance  of  his  own  knowledge  and 
talents.  The  duke  was  surprised  ;  and  having  a  taste 
for  the  sciences,  he  entered  into  a  conversation  with  the 
young  mathematician  :  be  asked  him  several  questions, 
and  was  astonished  at  the  force,  the  accuracy,  and  the 
candour  of  his  answers.  '  But  how  (said  the  duke) 
came  you  by  the  knowledge  of  all  these  things  V  Stone 
replied, '  A  servant  taught  me,  ten  years  since,  to  read: 
Does  one  need  to  know  any  thing  more  than  the  24  let- 
ters in  order  to  learn  every  thing  else  diat  one  wishes  ?' 
The  duke^s  curiosity  redoubled-^he  sat  down  upon  a 
bank,  and  requested  a  detail  of  all  his  proceedings  in 
becoming  so  learned.  * 

**  I  first  learned  to  read,  said  Stone :  the  masons  were 
then  at  work  upon  your  bouse  :  I  went  near  them  one 
day,  and  I  saw  that  the  architect  used  a  rule,  compasses, 
and  that  he  made  calculations.  I  inquired  what  might 
be  the  meaning  and  use  of  these  things  \  and  I  was  in- 
formed that  there  was  a  science  called  Arithmetic  :  I 
purchased  a  book  of  arithmetic,  and  I  learned  it.*— I  was 
told  there  was  another  science  called  Geometry :  I 
bought  the  books,  and  I  learnt  geometry.  By  reading 
I  found  that  there  were  good  books  in  these  two  sciences 
in  Latin  :  I  bought  a  dictionary,  and  I  learned  Latin. 
I  understood  also  that  there  were  good  books  of  the  same 
kind  in  French :  I  bought  a  dictionary,  and  I  learned 
French.  And  this,  my  lord,  is  what  I  have  done  :  it 
seems  to  me  that  we  may  learn  every  thing  when  we 
know  the  24  letters  of  the  alphabet.'^ 

**  This  account  charmed  the  Duke.     He  drew  this 
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wonderful  genius  oat  of  his  obscurity ;  nod  he  provided 
— '  him  nith  an  employiDent  tvhich  Irft  him  plenty  of  time 
to  apply  liimseir  to  the  sciences.  He  diMovercd  in  him 
aUo  the  same  genius  for  music,  for  painting,  for  archi- 
lectDir,  for  all  ihf  sciences  nhich  depend  on  calcula- 
tions and  proportions. 

"  I  have  Mi-rn  Mr  Stone.  He  is  a  man  of  great 
simpliciiy.  He  is  at  present  sensible  of  his  own  know- 
ledge ;  but  lie  is  not  pufled  up  with  it.  He  is  posses- 
sed with  a  pure  and  di^i interested  love  for  the  mathe- 
matici,  though  he  is  not  solicitous  to  pass  for  a  ma- 
thematician ;  vanity  having  no  part  it)  the  great  labour 
he  sustains  to  excel  in  that  science.  He  despises  for- 
tune hIso  ;  and  he  has  solicited  me  twenty  times  to  re- 
<|uest  the  duke  to  give  him  less  employment,  which  may 
not  be  wotti)  the  half  nf  that  be  now  liax,  in  order  to 
be  more  retired,  and  leas  Uken  off  from  his  favourite 
studies.  He  discovers  sometimes,  by  methods  of  his 
owo,  truths  which  others  have  discovered  before  him. 
He  is  charmed  to  find  on  these  occasions  that  he  is  not 
a  first  inventor,  and  tbat  others  have  made  a  greater 
progress  than  'tic  thought.  Far  from  being  a  plagiary, 
he  attributes  ingcnioiis  solutions,  which  he  gives  to  cer- 
tain problems,  to  the  faints  he  has  found  in  othera,  al- 
though the  connection  is  but  fery  distant,"  Sec. 

Mr  Stone  was  author  and  translator  of  several  useful 
works;  vie.  I.  A  New  Mathematical  Dictionary,  in 
I  vol.  Svo,  first  printed  in  1716.  2.  Fluxions,  in  i 
.  voJ.  8vo,  17,^0.  The  Direct  Method  is  a  (ranslalion 
from  the  French,  of  Hospital's  Ana]yi,e  del  Infinimcnts 
PetiU;  and  the  Inverse  Method  was  supplied  hy  Stone 
himself.  3.  The  Elements  of  Euclid,  in  2  vols.  8vo, 
1731.  A  neat  and  useful  edition  of  thnnr  Elements, 
with  an  account  of  the  life  and  writings  of  Euclid,  and 
a  defence  of  his  F.lements  againxt  modern  olijectori. 
Beside  other  smaller  works.  Stone  wan  a  fellow  of 
the  Royal  Society,  and  had  inserted  in  tlie  Philosophi- 
cal Transactions  (vol.  xli.  p.  Z18.),  an  ■'  Account  of 
two  Hpccies  of  lines  of  the  3d  order,  not  mentioned  by 
Sir  Isaac  Newton  or  Mr  Stirling." 

Stone,  Jerome,  tbe  son  of  a  rrpntiible  sesman,  was 
born  in  the  parish  of  Scoonie,  in  the  county  of  Fife, 
North  Britain.  His  father  died  abroad  when  lie  was 
but  three  years  of  age,  and  liis  innlher,  with  her  young 
family,  was  left  in  very  narrow  circumstances.  Jerome, 
like  the  rest  of  the  children,  having  got  the  ordinary 
school  tducation,  reading  English,  writing,  and  arith- 
metic, betook  himself  to  the  business  of  a  travelling 
chapman.  But  the  dealing  in  buckles,  garters,  and 
•ucb  small  articles,  not  suiting  his  superior  geniu!>,  he 
soon  converted  bis  little  stock  into  books,  and  for  some 
years  went  through  the  country,  and  attended  the  fairs 
as  an  itinerant  bookseller.  Thci'e  is  great  rrason  to 
believe  that  be  engaged  in  this  new  species  of  traffic, 
more  with  a  view  to  the  improvement  of  his  mind  than 
for  any  pecuniary  emolument.  Formed  hy  nature  for 
literature,  he  pofisc.«ed  a  peculiar  talent  for  acquiring 
languages  with  amaiini;  facility.  Whether  frnm  a  de- 
sire to  understand  the  Scriptures  in  their  original  lan- 
guages, or  from  being  informed  that  these  languages 
*re  the  parents  of  many  others,  he  began  his  philologi- 
cal pursuits  with  the  study  of  the  Hebrew  and  Greek 
tongues ;  and,  Iiy  »  wonderful  effort  of  genius  and  ap- 
plication, made  himself  so  far  maiter  of  these,  without 
^ny  kind  of  assistance,  as  to  be  able  to  interpret  the 
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Hebrew  bible  and  Greek* Testa loent  iota  Engtiili 
operluram  lihri.  At  this  timel»e  did  not  know  ooe  no 
of  Latin.  Sensible  tbat  be  conid  make  no  gtral  pi 
gress  in  learning,  without  the  knoirledge  of  at  leaUt 
grammar  of  that  language,  |ie  made  applicalioo  to  i 
pariEh  schoolmaster  for  hia  assistance.  Some  time  1^11 
wards,  he  was  encouraged  to  prosecute  bis  sludirsattl 
university  of  St  AndrewV  An  nnrxamplcd  pnificitti 
in  every  branch  of  literature  recommcDdcd  him  loli 
esteem  of  the  professors  \  and  an  uncommon  food 
wit  and  pleasantry  rendered  bira  at  the  same  time,  ll 
favourite  of  all  his  fellow  atudenta,  some  of  whom  ifn 
of  him  to  this  day  with  an  enthusiastic  degree  of  wla 
ration  and  respect.  Abont  this  period  Bome  very  bi 
morous  poetical  pieces  of  his  composition  were  puUitbi 
in  the  Scots  Mi)gaz.ine.  Before  be  had  finisbtd  bis  thii 
lesiinn,  or  term,  at  St  Andrew's,  on  an  appticatiiHi  1 
the  college  by  the  master  of  the  school  of  Dunkcld  fi 
an  usher,  Mr  Stone  was  recommended  as  ibe  bcstqi 
iified  for  that  office  ;  and  about  two  or  three  yean  ■ 
ter,  the  master  being  removed  to  Perth,  Mr  Stone,  I 
the  favour  of  bis  Grace  the  Duke  of  Atboll,  wbob 
conceived  a  high  opinion  of  fais  abilities,  was  appoiolt 
bis  successor. 

When  he  first  went  to  Dunkeld,  he  enlertaiiied  bi 
an  unfavonrable  opinion  of  the  Gaelic  language,  wbii 
he  considered  as  nothing  better  than  a  bai~barous  ini: 
ticulate  gibberish  ;  but  being  bent  on  investigating  tl 
origin  and  descent  of  the  ancient  Scots,  be  suffered  n 
bis  prejudices  to  make  him  neglect  tbe  study  of  tbd 
primitive  tongue.  Having,  with  his  usua)  assiduity  is 
surctss,  mastered  the  grammatical  difficulties  whicbh 
encountered,  he  set  himself  to  discover sooKihing  of  lb 
true  genius  and  character  of  the  langua{;e.  He  irolled 
ed  a  number  of  ancient  poems,  the  prodiictioD  of  Iris 
or  Scottii'h  bards,  which,  be  said,  were  daring,  insc 
cent,  passionate,'  and  bold.  Some  of  these  poenu  %a 
iranablcd  into  English  verse,  which  several  prrxia 
now  alive  have  seen  in  manuscript,  before  Mr  Mac 
pherion  published  uny  uf  his  tmnitlationn  from  O^isn. 

He  died  while  be  was  writing  and  preparing  for  lb 
press  a  treatise,  intitlcd,  "  An  Inquiry  into  the  Oiigi 
nal  of  the  Kation  and  Language  of  the  ancient  ScMt 
with  Conjectures  about  the  Primitive  State  of  the  Cel 
tic  and  other  European  Nstloiii  ;'*  an  idea  which  coalt 
not  have  been  conceived  by  an  ordinary  genius,  fntbii 
treatise  he  proves  that  the  Scots  drew  ibcir  original,  11 
well  as  their  langoap-e,  from  the  ancient  Gaiils.  Hu 
Mr  Stone  lived  to  liiiish  lliis  work,  which  discovers  greal 
ingenuity,  in, niense  reading,  and  indefatigable  induslrv. 
it  would  have  tlirotvn  light  upon  the  dark  and  earlv  pe- 
riods of  ihe  ScQilish  hisioiy,  as  he  opens  a  new  and  plaii 
path  for  leading  lis  through  the  unexplored  labyrinlhi 
of  antiquity.  But  a  fever  put  an  end  to  his  life,  his  la- 
bours, and  his  ustfulnesi,  in  the  year  ■  757,  being  ibci 
only  in  tbe  ;;oth  yrnr  nf  bis  age.  He  left,  in  manii' 
script,  a  much  esteemed  and  well>knnwn  allegury,  inti' 
tted,." 'Ihe  ImmiTtality  of  Autbora,"  which  has  leei 
publijiicd  and  often  rrprinted  since  his  death,  and  will 
be  a  lasting  nionunieiit  of  a  lively  fanrv,  sound  judge- 
ment, and  currert  taste.  It  W3<i  no  smalt  ornament  ol 
this  extraordinary  ehai-acter,  that  he  paid  a  pious  n^ri 
to  his  aged  mother,  who  snrvivcd  him  two  year*,  aoJ 
received  an  annnal  pension  from  the  DuchcM  of  Alholl 
as  a  testimony  of  respect  to  the  memory  of  her  si.n. 

STONEHIVE, 
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STONEHIVE,  or  Stonehavek,  a  small  town  in 
tlie  county  of  Kincardine,  in  Scotland,  1 5  miles  south 
from  Aberdeen.  It  was  built  in  the  time  of  Charles  II. 
and  stands  at  the  foot  of  some  high  cMSb^  in  a  small 
bajy  with  a  rocky  bottom,  opening  a  little  in  one  part, 
so  that  small  vessels  may  find  admittance,  bnt  only  at 
high  water.  A  pier  runs  out  from  the  harboor  on  the 
north  side  to  secure  them  after  their  entrance.  The 
town  contains  about  Soo  inhabitants.  The  manufac- 
tures are  sail-cloths  and  osnaburghs,  knit  worsted  and 
thread  stockings. 

STONES,  in  Natural  History^  have  been  defined 
bodies  wliich  are  insipid,  not  ductile,  nor  inflammable, 
aor  soluble  in  water.  For  a  view  of  the  classification 
of  stones,  and  of  their  distribution,  see  MineralogV 
and  Geologt. 

Here  we  shall  make  a  few  observations  on  some  spe- 
culative discussions  relative  to  their  natural  history. 

As  philosophers  have    perplexed    themselves   much 
about  the  origin  and  formation  of  the  earth  (a  subject 
certainly  far  beyond  the  ken  of  the  human  intellect,  at 
least  if  we  believe  that  it  was  made  by  the  almighty 
power  of  God,  so  they  have  also  proposed  theories  to 
explain  the  origin  of  stones.      When  philosophers  limit 
their  inquiries  within  the  boundaries  of  science,  where 
they  are  led  by  the  sober  and  safe  conduct  of  observa- 
tion and  experiment,  their  conclusions  may  be  solid  and 
may  be  useful  5  but  when,  throwing  experiment  and  ob- 
servation aside,  they  rear  a  theory  upon  an  airy  nothing, 
or  upon  a  single  detached  fact,  their  theories  will  vanish 
before  the  touch  of  true  philosophy  as  a  romantic  palace 
before  the  rod  of  the  enchanter.    Sometimes  from  whim, 
or  caprice,  or  vanity,  they  attempt  to  confound  every 
thing :  they  wish  to  prove  that  the  soul  is  mere  matter, 
that  plants  are  animals,  and  that  fossils  are  plants,  and 
t1)us  would  banish  two  substances  spirit  and  dead  mat- 
ter, entirely  from  the  world  ^  as  if  the  Author  of  Na- 
ture were  actuated  by  sordid  views  of  parsimony  in  the 
works  ef  creation,  though  we  evidently  see  that  a  gener- 
ous profusion  is  one  of  the  characteristic  marks  of  these 
works.     We  l^ave  the  task  of  confounding  the  different 
classes  of  beiilg  to  those  philosophers  whose  minds  are  too 
contracted  to  comprehend  a  great  variety  of  being  at 
one  view,  or  who  prefer  novelty  to  every  thing  ebe. 
We  content  ourselves  with  the  old  opinion,  that  the  soul 
is  a  spiritual  substance  j  that  plants  are  plants,  and  that 
stones  are  stones. 

We  have  been  led  into  these  remarks  by  finding  that 
some  philosophers  say  tliat  stones  are  vegetables  ^  that 
they  grow  and  increase  in  size  like  a  plant.  This  theory, 
we  believe,  was  first  offered  to  the  world  by  M.  Toume- 
fort,  in  the  year  1702,  after  returning  from  his  travels 
in  the  east.  It  was  founded  on  a  curious  fact.  In  sur- 
veying the  labyrinth  of  Crete,  he  observed  that  the 
names  which  visitors  had  engraved  upon  tlie  rock  were 
not  formed  of  hollow  but  of  prominent  letters  like  basso 
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I  relievos.  He  supposes  that  these  letters  were  at  first  stoncik 
hollowed  out  by  knives  ^  that  the  hollows  have  bince 
been  filled  up  by  the  growth  of  tlio  stone  >  and  hence 
he  concludes  that  stones  vegetate.  We  wish  we  were 
fully  assured  of  the  fact  that  the  letters  were  at  first  hol- 
lowed, before  we  attempt  to  account  for  their  promi- 
nency. But  even  allowing  the  f  upposition  to  be  true 
that  they  were  at  first  hollow,  we  reply  it  is  only  a 
single  fact,  and  that  it  is  altogether  unphilosopbical  to 
deduce  a  general  system  from  a  single  fact. 

In  the  second  place,  this  protuberancy  of  the  charac- 
ters is  very  improperly  called  vegetation,  for  it  is  r>ot 
produced  by  a  process  in  any  respect  like  the  vegetation 
of  a  plant.  Vegetation  supposed  vessels  containing  fluids 
and  growth  by  expansion  y  but  who  ever  heard  of  vessels 
in  a  stone,  of  fluids  moving  in  them,  or  of  the  different 
parts  expanding  and  swelling  like  the  branch  or  trunk 
of  a  tree  ?  Even  the  fact  which  Tournefort  mentior.s 
proves  nothing.  He  does  r.ot  pretend  to  say,  that  the 
rock  itself  is  increasing,  but  only  that  a  few  small  hol- 
lows are  filled  with  new  stony  matter,  which  rises  a  lit- 
jtle  above  the  surrounding  surface  of  the  rock.  Tlii.ii 
matter  evidently  has  been  once  liquid,  and  at  length  has 
congealed  in  the  channel  into  which  it  had  run.  But  i-* 
not  this  easily  explained  by  a  common  process,  the  for- 
mation of  stalactites  f  When  water  charged  with  cal- 
careous matter  is  exposed  to  the  action  of  air,  the  water 
evaporates,  and  leaves  the  calcareous  earth  behind,  which 
hardens  and  becomes  like  a  stoce. 

Having  thus  examined  the  principal  fact  upon  which 
M .  Tournefort  founds  bis  theory,  it  is  unnecessary  to 
follow  him  minutely  through  the  rest  of  his  subject.-— 
He  compares  the  accretion  of  matter  in  the  labyrinth 
to  the  consolidation  of  a  bone  when  broken,  by  a  callus 
formed  of  the  extravasated  nutritious  juice.  This  ob- 
servation is  thought  to  be  confirmed,  by  finding  that 
the  projecting  matter  of  the  letters  is  whitish  and  the 
rock  itself  grayish.  But  it  is  easy  to  find  comparisons. 
The  difliculty,  as  Pope  says,  is  to  apply  them.  The  re- 
semblance between  the  filling  up  of  the  hollow  of  a 
stone,  and  the  consolidation  of  a  broken  bone  by  a  caU 
lus,  we  confess  ourselves  not  philosophers  enough  to  see. 
Were  we  writing  poetiy  in  bad  taste,  perhaps  it  might 
appear.  The  circumstance,  that  the  prominent  matter 
of  the  letters  is  whitish,  while  the  rock  is  gravish,  we 
flatter  ourselves  strengthens  our  supposition  that  it  con- 
sists of  a  deposition  of  calcareous  matter.  Upon  the 
whole,  we  conclude,  we  hope  logically,  that  no  such 
theory  as  this,  that  stones  are  vegetables,  can  be  drawn 
from  the  supposed  fact  respecting  the  labyrinth.  We 
have  to  regret,  that  the  account  which  we  have  seen  of 
.  the  subject  is  so  imperfect,  that  we  have  not  sufficient 
materials  for  a  proper  investigation.  Tournefort  baa 
not  even  told  us  of  what  kind  of  stone  or  earth  tl|e  ac- 
cretion consists ;  jet  this  single  information  would  pro- 
bably have  decided  the  question  (a). 

STONES 


(a)  To  give  a  more  distinct  notion  of  Toumefort^s  theory,  we  shall  subjoin  his  conclusions  :  From  these  ob- 
servations (he  says)  it  follows,  that  there  are  stones  which  grow  in  the  quarries,  and  of  consequence  that  are 
fed  'y  that  the  same  juice  which  nourishes  them  servea  to  rejoin  their  parts  when  broken ;  just  as  in  the  bones  of 
animals,  and  the  branches  of  trees,  when  kept  up  by  bandages  j  and,  in  a  word,  that  they  vegetate.  There  is, 
then  (he  says),  no  room  to  doubt  but  that  they  are  organized ;  or  that  they  draw  their  nutritious  juice  from 
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pKliminary   A  T  tlie  close  of  our  article  Miheralogt,  we  [efer-  nermla  are  cracible*  for  exposing  the  aubstaaca  to  littt,h 

Froecucr.  -^^   rc<l  to  this  pUce  for  aa  account  of  the  melbod  of  kI'Mcs  and  Bballow  dishes  for  solutions  and  cTxpontitai.  *' 

'  "^"^    '  examining  the  chemical  constitution  ofearths  antlitoaes.  The  crucibles  should  be  ofplAtios  or  pure  silver,  lodW'' 

In  the  article  Ores,  we  have  given  a  pretty  full  delait  such  a  capacity  as  to  hold  from    aeven  to  eight  coiic 

of  the  method  of  analysing  lliat  class  of  minerals.     In  inches  of  nater.     The  vessels   in   which    the  soIdUih, 

this  place  vrc  propose  briefly  to   point  out  the  most  im-  evaporatioas,  and  other  processes  are  prrfnrmrd,  rlionH 

proved  processes  for  the  analysis  of  (he  other  three,clas>  be  ofglaM  or  porcelain;  the  glaas  vessels,  as  being  ur 

scs  of  mineral  bodies,  viz.  earths  and  stones,  salts,  and  brittle,  and  tberefore  more  apt  to  break,  are  found  tok 

com  bust  i  hies;  to  which  vie  shall  add  some  acconnt  of  the  lesi  economical  than  those  of  porcelain.  Some  chemisU 

method  of  examining  soils.  employ  porcelain  vessels  which  are    in  the  form  of  sk- 

But  hcfare  proceeding  to  the  immediate  object  of  this  tionl  of  spheres,   and  are  glased  both  in  the  Inside  ul 

trcatiie,  it  may  lie  useful  to  make  some  observations  on  outside,  excepting  part  of  (be  bottoin,  nhich  comeiiiU 

some  preliminary  processes  connected  with  the  subject  iminediate  contact  with  the  Ere.     Wedgenood's  gliui 

under  consideration.  vessels  for  evaporations,  are  found  to  answer  very  ncD; 

In  the  6rst  place,  it  is  necessary  that  the  mineral  to  he  the  glaze  is  thin,  and   the  vessels   are    Dot  very  apt  t> 

examined  he  reduced  to  a  line  powder.     To  effect  this  crack;  but  it  is  supposed  by  some  chemists,  that  it  it  ec- 

with  very  hard   stones,   they  are   made  red, hot,  and  in  casionally  acted  on  hy  strong  acids.      It  is  scarcely  m- 

tliis  state  thrown  in  to  cold  water.    By  the  suditeu  change  cessary  to  add,  that  an  accurate  balance  is  »  neceuin 

of  temperature  inthcdiQcrent  parts  ofthe  stone,  it  cracks,  instrument  in  the  bands  of  the  analvst. 

nndfallsto  pieces.  Ifthe  pieces  he  notsufGcientlyimall,  t     r\r  i.     j     i.    ■     r  c- 

the  same  process  is  to  be  repeated.    The  fragments  are  *■   "./  '"'  ^"^9"'  "J  t-AttTBs  and  Sroya. 

then  to  be  reduced  to  smaller  pieces  in  a  polished  steel  The  ingredients  which  have  been  discovered  by  meun 

mortar,  and  the  cavity  of  this  mortar  ouglit  to  be  cylin-  of  analysis,  in  the  composition   nf  simple  stones  aie  ti- 

f     drical.  A  pestle  of  the  same  metal  should  be  made  to  fit  lica,   alumina,  lime,  magnesia,   zirconia,   and   glucios, 

it  exactly,   that  no  part  of  thr  stone  may  escape  during  with  some  of  the  metallic  oxides,  as  tho&e  of  iran,  csf- 

the  operation  of  pounding.     The  stone  being  in  this  way  per,  manganese,  chromium,   and   ntckel  ;   but  it  nevtr 

reduced  to  powder,  a  determinate  quantity  is  taken,  loo  happens  that  the  whole  of  these  substances  are  foDDdii 

or  200  grains,  for  example,  and  this  is  to  be  reduced  to  combination  ;  and  indeed  it  is   a   rare   circumslaoce  te 

as   fine  a  powder  as  possible ;   or,   as  it  is  called,  to  an  meet  with  more  than   four   or  five    in  the  same  eIobc 

imp^tlpahle  powder.  This  operation  is  most  successfully  With  a  view  of  discovering   the   different  subsUntti 

perfoi  taei  in  an  agate  mortar,  with  a  pestle  of  the  same  which  enter  into  the  composition   of  stones    the  follini- 

mineral;  a  mortar  of  about  four  inches  in  diameter,  and  ing  method  is  recommended. 

rather  more  than  one  inch  deep,  is   found  to  answer  the  Take  200  grains  of  the  stone  to  be  examined,  or,  if  it 

purpose  very  well.    It  is  found  most  convenient  to  ope-  be   inconvenient  tu  procnre  this   quantity,    100  griini 

rale  on  small  quantities  only  at  a  time  ;   not  more  than  will  be  sufGcienl.     Let  it  he  reduced  to  a  fine  ponilcT 

five  or  six  graius.  When  the  powder  feels  coft,  adheres,  mixed  with  three  times  its  weight  of  pyre  potash   iixli 

.and  appears  under  tlie  pestle  in  the  form  of  a  cake,  it  is  small  portion  of  water,  and  then  subjected  to  heal  ins 

then  as  fine  as  possible.  It  is  now  to  he  accurately  weigh-  crucible  of  silver.     The  heat  must  be  applied  slowly  it 

ed,  and  it  is  usually  found  to  have  acquiredsome  addi-  first,  and  the  matter  is  to  he  constantly  stirred    thatM 

tional  weight,  arising  from  part  of  the  mortar  being  worn  part  of  it  may  be  thrown   out  of  the   crucible  by  the 

off  during  the  pounding.     This  additional  weight  must  swelling  of  the  potash.     The  water  being  evapontcd 

he  attended  to,   and  after  the  analysis  is  completed,  a  the  mixture  is  to  be  kept  at  a  red  heat  for  half  an  hour; 

part  of  the  substance  of  the  mortar  must  be  subtracted,  and  being  removed   from  the  furnace,  some  notion  ou] 

In  the  case  of  an  agate  or  flint  mortar  being  used,   the  be  formed  of  the  nature  of  the  ingredients,  by  examis' 

portion  rubbed  off,  tvbich  increases  the  weight,  may  be  ing  the  contents ;  for,  if  the  mixture  be  in  a  liquid  itite, 

regarded  as  pure  siliceous  earth.  the  stone  is  chiefly  composed  of  siliceous  earth  ■   if  itb« 

The  cbemicalvesselsnecesaary  for  theftDalysisofmi-  of  the  consistence  of  paste,  and  have  an  opaque  appear 

the  earth.  Tliis  juice  must  be  first  filtrated  and  prepared  in  their  surface,  which  may  be  here  esteemed  is  1 
kind  of  bark  ;  and  hence  it  must  be  conveyed  to  all  the  other  parts.  It  is  highly  probable  the  juice  which  lill 
cd  the  cavities  of  the  letters  was  brought  thither  from  the  bottom  of  the  roots  ;  nor  is  there  anv  more  difHcnlt< 
in  conceiving  this  than  in  comprehending  how  the  sap  should  pass  from  the  roots  of  our  'lareest  oaks  fo  th 
very  extremities  of  their  highest  branchee.  Some  atones,  then  (he  concludes),  must  be  allowed  to  veeetate  aw 
grow  like  plants :  but  this  is  not  all ;  he  adds,  that  probably  they  are  generated  in  the  same  manner  ■  at  least 
that  there  are  abundance  of  stones  whose  generation  is  inconceivable,  without  supposing  that  thev  coote  from  : 
kind  of  seeds,  wherein  (he  organical  parts  of  the  Stones  are  wrapped  ug  a^  those  of  the  largest  plants  are  in  thei 
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inary  ance,  the  other  earths  pre  dominate ;  hut  if  it  remain  in 
a  pwdery  form,  the  aluminous  earth  is  in  greatest  pro- 
'  portion.  The  oxides  of  different  metals  are  indicated  by 
the  colour  of  the  mass  j  when  it  is  of  a  dark  or  brown- 
ish red,  the  metallic  oxide  is  that  of  iron ;  a  grass  green 
colour  denotes  manganese  j  and  yellowish  green  the 
oxide  of  chromium. 

But  there  are  some  stones  on  which  potash  has  a  very 
feeble  action,  and  in  this  case  borax  has  been  substituted 
for  the  alkali.  This  is  the  method  which  was  followed 
by  Mr  Chenevix  in  analysing  aluminous  stones.  A  hun- 
dred grains  of  sapphire  iu  powder  were  mixed  with  250 
grains^  of  calcined  borax,  and  subjected  to  a  strong  heat 
in  a  crucible  of  platina  for  two  hours.  When  the  mass 
was  cold,  it  exhibited  the  appearance  of  a  greenish  blue 
glass,  which  adhered  strongly  to  the  crucible  )  but  the 
whole  being  boiled  for  some  hours  in  muriatic  acid,  it 
was  completely  dissolved ;  the  earthy  matter  was  then 
precipitated  by  means  of  sub-carbonate  of  ammonia,  and 
the  precipitate,  after  being  well  washed,  was  again  dis- 
solved in  muriatic  acid  j  and  in  this  way  the  borax  was 
separated.  The  remaining  part  of  the  analysis  was  nearly 
similar  to  that  directed  for  other  stones,  excepting  only 
that  the  alumina  was  separated  from  the  potash  by  means 
of  muriate  of  ammonia.  ^ 

But  to  return  to  the  examination  and  farther  treat* 
ment  of  the  mass  in  the  silver  dinicible,  which  after  be- 
ing removed  from  the  furnace,  and  wiped  on  the  out- 
side, is  to  be  placed  in  a  porcelain  capsule  ;  it  is  then 
filled  with  water,  and  this  water  is  renewed  occasional- 
ly, till  the  whole  matter  is  separated  from  the  crucible. 
By  this  means  a  part  of  the  compound  of  the  alkali 
with  the  siliceous  and  aluminous  earths,  is  dissolved, 
and  with  a  sufficient  quantity  of  water  the  whole  may 
be  dissolved.  Muriatic  acid  is  now  to  be  added  till 
the  whole  of  the  mass  is  brought  to  a  state  of  solution. 
This,  however,  will  not  be  the  case,  if  the  stone  be 
composed  chiefly  of  silica.'  On  the  first  addition  of  the 
acid,  a  flakey  precipitate  is  produced,  because  the  acid 
unites  with  the  alkali,  which  held  the  mass  in  solution. 
An  effervescence  afterwards  takes' place,  which  arises 
from  the  decomposition  of  a  portion  of  carbonate  of  pot- 
ash, formed  during  the  fusion  \  and  the  flakey  precipi- 
tate is  again  dissolved,  as  well  as  the  matter  which  re- 
mained in  the  form  of  powder  at  the  bottom  of  the  vessel. 
If  tlie  powder  be  silica  and  alumina,  there  is  no  effer- 
vescence ;  but  if  it  contain  lime,  an  effervescence  is  pro- 
duced. The  solution  in  the  muriatic  acid  being  formed, 
if  it  shall  appear  colourless,  it  may  be  inferred  that  it  con- 
tains no  metallic  oxide,  or  at  least  a  very  small  portion. 
An  orange  red  colour  shews  that  it  contains  iron,  a  purp- 
lish red  indicates  manganese,  and  a  golden  yellow,  chro* 
mium. 

The  solution  is  now  to  be  introduced  into  an  evapo- 
rating dish  of  porcelain,  and  being  covered  with  paper, 
is  to  be  placed  on  a  sand  bath,  and  evaporated  (o  .dry* 
ness.  Towards  the  end  of  the  evaporation,  as  the  li- 
quid assumes  the  form  of  a  jelly,  it  nmst  be  constantly 
stirred  with  a  rod  of  silver  or  porcelain,  to  permit  the 
acid  and  water  to  pass  off,  and  to  allow  the  whole  mass 
to  be  equally  dried  ;  for  it  is  in  this  way  that  the  silica 
and  alumina  are  separated  from  each  other.  The  mat- 
ter lieing  reduced  to  a  dry  powder,  add  to  it  a  large 
quantity  of  pure  water,  expose  it  to  a  moderate  heat, 
and  pour  it  on  a  filter.    This  solution  may  be  denorot- 


ANALYSIS  OF.  715 

nated  A.  Wash  repeatedly  the  powder  which  remains  preliminary 
upon  the  silver,  till  the  water  with  which  it  is  washed  Processes. 
no  longer  precipitates  silver  from  its  solutions.  The 
powder  remaining  is  siliceous  earth,  which  is  first  to  be 
dried  between  folds  of  blotting  paper,  and  then  made  red 
hot  in  a  crucible  of  platina  or  silver;  and  when  it  is  cold 
it  is  to  be  accurately'weighed.  If  it  bepuresiliceous  earth, 
it  is  in  the  form  of  a  white  powder,  is  of  a  white  co- 
lour, does  not  adhere  to  the  fingers,  and  is  insoluble  in 
acids.  If  it  be  at  all  coloured,  it  shews  that  it  contains 
some  metallic  oxide,  and  is  a  proof  that  the  evaporation 
has  been  carried  on  with  too  great  a  heat.  To  separate 
the  oxide,  boil  the  silica  with  an  acid,  and  then  wash 
and  dry  it  as  before.  This  acid  solution  is  to  be  added 
to  the  sdlution  A,  and  the  whole  is  to  be  evaporated  to 
about  the  quantity  of  an  English  pint ;  then  add  to  it  a 
solution  of  carbonate  of  potash,  till  the  precipitation 
ceases  j  and  it  may  be  necessary  to  boil  it  a  few  mo- 
ments, to  allow  the  whole  of  the  precipitate  to  fall  to 
the  bottom.  The  whole  of  the  precipitate  being  collect- 
ed at  the  bottom,  the  supernatant  liquid  is  decanted  off, 
and  the  water  being  put  in  its  place,  the  precipitate  and 
water  are  thrown  on  a  filter ;  and  when  the  water  has 
run  off,  the  filter  with  the  precipitate  upon  it  ia  placed 
on  the  folds  of  blotting  paper.  After  the  precipitate  has 
acquired  some  degree  of  consistence,  collect  it  carefully 
with  au  ivory  knife,  mix  it  with  a  solution  of  pure  pot- 
ash, and  boil  it  in  a  capsule  of  porcelain.  The  potash 
dissolves  the  alumina  or  glucina,  and  the  other  sub- 
stances remain  in  the  form  of  a  powder.  This  powder 
may  be  called  B. 

Add  to  the  solution  of  potash  as  much  acid  as  will 
saturate  the  potash,  and  also  rcdissolve  any  precipitate 
which  at  first  appeared;  and  then  add  carbonate  of  am- 
monia till  the  taste  of  it  be  perceptible  in  the  liquid. 
The  whole  of  the  alumina  is  now  precipitated  in  the 
form  of  white  flakes,  while  the  glucina  remains  disyol- 
ved,  if  a  sufficient  quantity  of  carbonate  of  ammonia 
had  been  employed.  Filter  the  liquid  ;  and  the  alumina 
remaining  on  the  filter  beius  washed  and. dried,  and  af- 
ter being  made  red  hot,  and  allowed  to  cool,  is  weigh- 
ed. To  prove  its  being  alumina,  dissolve  it  in  sulphu- 
ric acid,  and  a  sufficient  quantity  of  sulphate  or  acetate 
of  potash  being  added,  the  whole  of  it  will  be  converted 
into  alum  crystals,  if  the  earth  employed  be  aluminous 
earth. 

To  separate  the  glucina,  the  liquid  which  passed 
through  the  filter  is  to  be  boiled  for  some  time,  and  if 
the  solution  contain  any  of  this  earth  it  will  be  precipi- 
tated in  the  form  of  a  light  powder,  which  may  be  dried 
in  the  usual  manner,  and  weighed.  It  is  a  fine,  soft, 
light,  tasteless  powder,  when  in  a  state  of  purity ;  and 
the  application  of  heat  does  not  make  it  concrete,  as 
happens  to  alumina. 

We  now  return  to  the  residuum  B,  in  which  may  be 
expected  lime,  magnesia,  and  some  of  the  metallic  ox- 
ides. But  if  it  be  suspected  that  this  residuum  contains 
any  yttria,  it  is  to  be  treated  with  carbonate  of  ammo- 
nia, which  dissolves  the  yttria,  and  leaves  the  other  bo- 
dies untouched.  The  yttria  being  separated,  the  resi- 
duum B  is  to  be  dissolved  in  weak  sulpliuric  acid,  and 
the' solution  eraporated  to  dryness.  Add  a  small  quan- 
tity of  water,  which  will  dissolve  the  sulphate  of  mag- 
nesia, as  well  as  the  metallic  sulphates;  but  the  sulphate 
■of  lime  remains  undissolved,  or  if  any  part  of  it  should 

4X2  dissolve^ 
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J  dissolve,  ir  may  be  itironit  doirn  by  iidtling  a  iraill  par* 
IjDii  or  ivcak  h'IcoIiu).  ATlcr  leinf;  made  red  hot  id  a 
cruLiljli-,  it  in  to  be  iTci^lied,  and  llic  lime  will  Kmaunt 
to  iVn  "f  'Ix*  iveiglit.  The  solution  containing  the  re- 
maining' bLiljiliatta  being  diluted  irilli  a  lar^e  partinn  of 
>t:iler,  u  sm.ill  excuse  o(  acid  U  to  be  added,  and  tbea* 
■aturaled  c;irl)nnxte  of  |iot:ish.  The  magnesiit  and  oxide 
ol'  m^ti;,'nne!4e  remain  dissolved,  and  the  oxidet  of  chro* 
lickcl,  ar»  precipitated.     This  preci- 
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this  solution  beioK  properly  concenlraleJ,  is  crt  *«iir, 
for  tome  day*.  The  apprnrance  of  crystals  of  aloBi  ii  n 
a  crrtain  indication  that  the  minfM-al  contained  pHitk)^ 
and  the  quantity  of  polush  may  be  exlimalcd  at  t'^i^  if 
the  neigbl  of  tlinw  crystals  ;  but  if  no  crysialii  b<  A- 
tained,  tbe  aolution  is  to  be  eraporatrd  to  dryiteit,  ul 
tbe  reKiduum  exposed  to  a  moderate  red  lirat.  BijM 
it  arterwnrd*  in  water,  and  add  carbooate  of  aninmii, 
and  filter;  evaporate  again  to  dryness,  cxpow  tbcint- 
doe  to  ■  beat  of  700°,  and  rvdissolvc  it.  Tbe  toSotiN 
if  hydroBulphurct  of  being  properly  concentrated,  will  give  crystals  oftol- 
iiiifaneiie  in  the  state  of  a  hydrosul-  phate  of  soda  or  of  potash,  at  the  one  or  the  other  al- 
kali  is  present.  Poluli  mar  be  discovered  by  addia; 
to  the  nolution  of  tlie  salt,  a  solution  nf  nitro-m'uriatt  af 
pUtiaa  soroewbac  concentrated.  A  yelloi*  precipititr, 
which  is  muriate  of  platina  aod  potash,  is  thai  tV 
ttaioed. 

Klaprotli's  raolbod  for  discovering  fixed  alkalies  ii 
minerals  is  the  following.  He  lakes  four  parts  of  si' 
trate  of  harytes  to  one  of  the  mineral  to  be  exaoiiu^ 
and  fuses  them  together  in  a  porcelain  crucible.  A 
spongy  mass  of  a  light-blue  colour  was  thus  oblaiueJ, 
and  nith  tbe  addition  of  diluted  muriatic  acid,  wascra- 
pletely  dissolved.  The  solution,  mliich  was  of  a  yrllsi 
coNior,  was  then  mined  with  a  siiffit:ienl  quantity  of  »al- 
pliuric  acid,  by  which  the  birytea  ■■«  precipitated,  tai 
the  muriatic  acid  expelled.  The  liquid  is  next  cTip- 
ratcd  tn  dryness  and  the  mass  btint;  digested  in  wittr, 
is  filtered,  and  the  sulphate  of  baryten  and  silica  iriBiia 
on  the  filter.  The  clear  solution  is  saturated  witb  cv- 
bonate  of  ammonia,  and  filtered  a  second  time  ;  sod  ill 
the  earthy  and  metallic  bodies  being  separnted,  the  ul- 
pliates  of  fixed  alkali  and  ammonia  only  remain  in  tbe 
solution,  nhich  being  evaporated  to  dryness,  the  drya- 
line  mass  is  introduced  into  a  porcelain  crucible,  ind 
subjected  to  such  a  degree  of  heal  as  is  sufficient  todrin 
off  the  kulphate  of  ammonia.  The  residuum  is  then  dii- 
•olved  in  water,  and  crystallized ;  and  thus  a  part,  fix- 
ed alkaline  sulphate  is  obtained,  which  is  again  diMol- 
ved  in  water,  and  decomposed,  by  adding  acetate  of 
barytes.  The  solution  is  then  filtered,  and  tbe  liqoid  >i 
evaporated  to  dryness.  The  saline  mass  obtained  ii  the 
acetate  of  a  fixed  alkali,  which  betog  exposed  to  beat  ii 
a  crucible,  became  of  a  reddish  colour.  Tha  carbooa- 
ceous  residuum  is  tbcn  to  be  dissolved  in  w«tcr,  Glteredt 
and  crystallized,  snd  the  salt  thus  procured  is  a  catbo- 
nxte  of  a  fixed  alkali,  the  nature  of  which  may  be  eas- 
ly  recognised  by  tbe  means  stated  above. 

Mr  Davy's  roetbod  of  detecting  a  fixed  alkali  in  kk 
neml^,  is  diSerent*.  One  hundred  grains  of  tbe  stcaei 
in  very  fine  powder  are  to  be  fused  for  half  an  boor  at  s  J 
strotHT  red  heat,  in  a  crueible  of  platina  or  silver,  witi" 
200  grains  of  boracic  acid.  An  ounce  and  a  half  of  ni- 
tric acid  diluted  with  seven  oe  eight  times  its  ^uaolitr 
of  water,  is  iben  digested  upon  the  fuGMl  mass,  till  the 
decnmpofcition  of  the  whole  i«  completed.  Evaporate 
the  fluid  to  about  two  ounces^  or  one  ounce  and  a  halft 
by  thi«  means  the  siliceous  earth  is  at- parated,  which  be- 
ing collected  on  a  filter,  is  to  be  washed  with  distilled 
water,  till  the  boracic  acid  and  the  nliole  of  the  salioe 
malttT  ai-e  separated.  Thr  fluid  i^  then  mixed  wilb  in- 
ter that  \vii  p3b8ed  tbrnugh  tlit  fiiter,  and  evaporated  to 
the  quantity  of  ball  a  p-nt,  after  wbich  it  i«  saturated 
and  boiled  with  an  ei(»' 


pliiii'<-t  will  be  precipitated.     Calcine  the  precipitati 
contact  with  air,  and  weigh  i,t.     Tlie  addition   of   pure 
pntiish  to  the   sulution   will   precipitate  the  magnesia, 
wliich  \ieinii  waithed,  and  subjected  to  a  red  heat,  is  al> 
1,0  to  be  wei.^r!„-d. 

Tiiu  rc^iJiiUtU  C  h  to  be  repeatedly  boiled  with  nitric 
acid,  b'lid  llicn  mixed  with  pure  potash;  and,  being 
h-ated,  tlie  liquid  Is  to  \n  decanted  off,  Tbe  precipi- 
tate tbui  Dblainrd,  con^irtting  of  the  oxide*  of  iron 
ami  nickelj  Is  to  be  washed  with  pure  water,  and  this 
water  is  to  be  addrd  to  th>t  solution  of  the  nitric  acid 
and  pntnsli.  The  cbramium,  if  anv  be  present,  is  con* 
tained  in  that  silulion,  and  is  in  'the  form  of  an  acid. 
Add  to  tbe  solution  muriatic  acid  in  excess,  and  let  the 
evaporation  be  conlinuetl  till  the  liquor  become  of  a 
^rten  cidour  ;  then  add  a  pure  alkali,  by  wbich  llie 
chromium  ix  pieci,piiated  in  the  slate  of  oxide,  which 
is  to  be  dried  in  the  u<iual  way,  and  weiglied. 

The  precipitate  containing  tlie  oxides  of  iron  and  nic- 
kel is  to  be  dissolved  in  mfiriatlc  acid  ;  ammonia  is  to 
be  added  in  excei>«,  when  the  oxide  of  iron  preci|)itates, 
and  being  collected,  washed,  and  dried,  is  to  be  weigh- 
ed. Bv  rvaporating  the  solution,  tlie  oxide  of  nickel 
will  be  Htr>o  precipitated,  or  tbe  whole  may  be  precipi- 
tated by  tbe  addition  of  hydrosulpburet  of  ammonia. 
This  being  treated  in  the  same  manner  as  tbe  other  sub- 
stances, U  also  to  he  wei(;hed.' 

The  weight  of  tbe  wliole  suliitances  thus  obtained 
being  lidded  together,  and  being  compared  with  the 
weight  of  the  matter  originally  operated  upon,  if  the 
two  be  equal,  or  if  tlie  difference  do  not  exceed  three  or 
four  parts  in  100,  it  may  be  inferrtd  that  the  analysis 
is  nERily  coiTcct ',  but  a  considerable  loss  of  weight  indi- 
cates some  error,  and  requites  the  aiinlyai^  to  be  careful- 
ly repeated.  If  the  same  loss  of  wcifibt  appear,  it  may 
be  concluded  that  the  stone  conlaintd  sume  substance 
which  is  soluble  in  water,  or  has  been  driven  off  by  the 
heat.  To  a.icertaio  the  la^t  point,  a  pnrtinn  of  tbe  stone 
is  to  be  broken  into  small  pieces,  and  exposed  to  a  strong 
heat,  in  a  porcelain  retotl.  If  it  contain  water,  or  any 
volatile  subi^tancc,  it  will  roroe  over  into  the  receiver, 
nnd  by  ibis  means  tbe  nature  and  weight  of  the  ingi-e- 
dienta  separated  may  be  ascertained  If  nothing  come 
over  into  the  receiver,  or  if  what  is  obtained  be  not 
equal  to  the  deficient  vreight,  it  may  he  infern  d  that  the 
ttone  contains  some  matter  wbich  m  soluble  in  water. 

A  fixed  alkali  bas  been  not  unfrequenily  found  in 
simple  stone: ;.  and  to  ascertain  whether  thi'  mineral  sub- 
jected to  analysis  contains  any  alkaline  mattei,  diRereot 
methods  havu  been  pursued.  The^c  methods  we  shall 
DOW  describe.  Tbe  stone  being  reduced  to  an  impalpa- 
ble powder,  is  cautiously  heated  repeatedly  wirb  sulph 


VC  acid,  8)1(1  the  mau  i)  to  he  digested  ID  Tratcr;.  and,     eftblsialt,  till  the  whole  of  the  subsUnces  capable  oC 
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being  precipitated,  have  been  thrown  down.  The  so- 
lution beint^  filtered,  the  earths  and  metaUic  oxides  re- 
main on  the  filter.  Add  nitric  acid  to  the  liquid  till  it 
acquire  a  strong  ^our  taste,  and  evaporate  till  the  bora- 
cic  acid  appear  free. 

The  fluid  is  then  to  be  filtered,  and  evaporated  to 
dryness,  and  the  dry  mass  being  exposed  to  a  heat  of 
about  450^  Fahrenheit,  the  nitrate  of  ammonia  is  de- 
composed, and  the  nitrate  of  potash  or  soda  remains  be- 
hind 

To  detect  fluoric  acid,  which  has  been  sometimes  met 
with  as  a  component  part  of  stones,  Klaproth  beats  the 
mineral  with  sulphuric  acid  in  a  glass  retort,  the  corro- 
sion of  which,  and  the  deposition  of  silica  in  the  water 
'of  the  receiver,  are  certain  tests  of  fluoric  acid. 

After  the  general  observations  which  have  now  been 
oflPtred,  we  proceed  to  gi%'e  examples  of  the  analysis  of 
minerals  belonging  to  the  different  genera  of  earths  and 
stones ;  and  wc  shall  follow  the  same  order  in  which 
those  genera  are  described  in  the  article  Minera- 
logy. 

I.  Zircon  Genus. 

The  mineral  affording  the  earth  which  characterises 
thi.<%  {^enii!^,  was  analysed  by  Klaproth  in  the  following 
manner  *.  We  select  that  species  which  is  called  hya- 
cinth. 

A.  100  grains  of  hyacinth  being  levigated  in  the 
flint  mortar,  received  an  increase  of  weight  of  half  a 
grain. 

B.  This  pulverized  hyacinth,  digested  with  two 
ounces  of  nitro- muriatic  acid,  yielded,  upon  saturating 
the  solution  with  potash,  a  light-brown  precipitate,  of 
three  grains  and  a  half,  when  dried.  Ammonia,  add- 
ed to  it,  dissolved  nothing  ^  and  it  remained  colourless. 
After  the  precipitate  had  been  again  separated  from  the 
volatile  alkali,  muriatic  acid  was  added,  which  dissolved 
its  ferruginous  contents,  leaving  a  white  earth  behind, 
which,  when  ignited,  weighed  i^  grain.  The  portion 
of  iron,' precipitated  by  caustic  ammonia  from  tbe  mu- 
riatic solution,  weighed  half  a  grain,  when  ignited,  and 
became  black,  and  resplendent.  It  was  fused  with  a 
neutral  phosphate,  upon  ebarcoal^  to  find  whether  it 
contained  manganese  ^  na  trace  was  perceptible. 

C.  Tbe  above  i-}  grain  of  earth  B  was  now  added 
again  to  the  hyacinth,  after  treatment  with  acids.  The 
•tone  was  then  subjected  to  red  heat,  with  six  times  its 
quantity  of  caustic  alkali,  in  the  manner  explained  in 
the  essay  on  the  jargon  of  Ceylon  j  tbe  ignited  mass  was 
again  liquefied  with  water  ^  and  the  earth  remaining 
after  this  process  weighed  123  grains,  when  collected, 
edulcorated,  and  dried. 

D.  The  alkaline  lixivium  was  then  saturated  with 
muriatic  acid,  and  evaporated.  At  first  it  continued 
clear  ^  but  towards  tbe  end  siliceous  earth  separated, 
the  quantity  of  which,  after  ignition,  amounted  to  six 
grains. 

E.  To  the  1 23  grains,  previously  well  washed  with 
water,  a  sufficient  quantity  of  muriatic  aeid  was  added  3 
which,  with  (he  assistance  of  heat,  dissolved  nearly  the 
whole,  a  trifling  residue  excepted.  This  muriatic  solu- 
tion, evaporated  in  a  moderate  heat  to  a  sixth  or  eighth 
part,  lost  Its  fluidity,  and  formed  a  limpid  gelatinous 
eoagulum.  It  ivas  then  covered  with  water,  and  ex- 
fosedy  with  repeated  agitation,   to  a  digesting  heat. 
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By  this  management,  the  siltceons  earth-  separated  in    Siliceous 
slimy,  intumesced  grains,  and  weighed,  after  ignition,     Genu*. 

23  T  grains* 

F.  The  solution,,  thus  freed  from  its  silica,  was  now 
saturated  with  a  boiling  ley  of  mil^  alkali ;  and  the  pre- 
cipitate was  washed  and  dried  in  the  air.  This  last 
weighed  114  grains,  proving,  upon  every  trial,  to  be 
jargonic  earth.  A  fourth  part  of  it,  heated  to  redness, 
weighed  167  grains  }  which  make  the  whole  amount  to 
66  grains. 

G.  The  above  six  grains  D,  with  the  23-r  grains  £, 
in  the  whole  2^  grains  o(  siliceous  earth,  were  ignited 
with  a  quadruple  weight  of  vegetable  alkali.  When 
this  mass  had  been  again  softened  with  wsfter,  it  left  a 
residue,  which  was  extracted  by  n.uriatic  acid.  From 
this  muriatic  solution,  also,  when  saturated  with  potash^ 
jargonio  earth  fell  down,  weighing  four  grains  after  ig- 
nition. Hence,  subtracting  these,  the  quantity  of  silice- 
ous earth  is  reduced  to  257  grains. 

One  hundred   parts  of  hyacinth,    therefore,    have, 
given 
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2.  Of  the  Siliceous  Genus. 

A  great  proportion  of  the  stones  belonging  to  this^ 
eenu^  are  transparent,  and  have  a  vitreous  appearance. 
They  are  so  hard  as  to  scratch^lass,  and,  excepting  tbe 
fluoric  acid,  they  are  not  acted  upon  by  acids.  By  fu- 
Mon  with  alkalies  ibey  form  gla3;> ;  they  also  enter  into 
fusion  with  boractc  ;icid,  and  the  acici  of  phosphorus. 
Stones  composed  chiefly  of  pure  silica,  are  transparent 
and  colourless.  When  a  mineral  is  presented  for  exa- 
mination, even  if  it  possess  most  of  the  properties  which 
characterixe  stones  belonging  to  this  genus,  some  pre- 
liminary processes  may  be  pursued  to  ascertain  farther 
its  nature  and  component  parts. 

A.  It  is  sometimes  difficult  to  reduce  siliceous  stones 
to  a  fine  powder.  To  facilitate  this  operation,  a  portion 
of  the  stone  may  be  heated  to  redness,  and  in  this  state 
suddenly  plunged  into  cold  water.  If  by  the  first  beato 
ing  it  is  not  sufficiently  brittle,  tbe  operation  may  be  re- 
peated until  the  mineral  can  be  reduced  to  a  fine  powder,, 
as  already  directed. 

B.  One  pail  of  the  stone  in  fine  powder  is  now  to  be 
mixed  with  four  or  five  parts  of  potash,  dissolved  in  the 
same  quantity  of  water.  The  mixture  is  introduced  in- 
to a  silver  crucible,  and  evaporated  to  dryness,  stirring; 
it  constantly  with  a  silver  rod,  according  to  the  direc- 
tions given  above.  The  mass  being  evaporated  to  dry« 
ness,  the  heat  is  to  be  gradually  increased,  till  the  cru*> 
eible  appears  of  a  dull  red  heat,  or  till  the  mass  enter 
into  quiet  fusion.     In  this  state  it  is  kept  for  an  hour.. 

C.  Remove  the  crucible  from  the  fire  before  it  i8> 
completely  cold  ^  soften  the  mass  with  water,  by  add  ing  ^ 
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I  fVeab  portitAi  from  time  to  time,  till  tbe  iritole  U  de- 
Uched  fron  4be  cracible,  and  then  add  1 2  timei  its  balk 

"^  of  nater  to  effect  a  soljtion.  If  the  itone  caaaisted 
ckieSy  af  ailiceoua  earth,  the  greater  part  ef  the  mass 
trill  be  disntlved. 

D.  Add  mariatic  acid  till  no  hrther  precipitate  ii  ef- 
fected, and  trithoat  separating  the  precipitate,  e*apont« 
the  whole  to  drynesa. 

E.  Pour  six  times  its  bulk  af  muriatic  acid,  previoosl* 
diluted  nith  four  parts  of  water,  on  the  dry  naM  ;  boil 
the  mixture  for  half  an  hour  ;  let  the  Insoluble  part  sub- 
side, and  tben  collect  it  oa*a  filter,  and  aftrr  being 
dried,  subject  it  in  a  cracible  to  a  red  heat.  Tbii  pow- 
der ia  the  siriceoas  earth  contained  in  the  mineral. 

But  stnnes  included  under  thte  genua  contain  very 
different  proportions,  not  only  cf  siliceous  earth,  but  alio 
of  the  other  earths  ;  and  some  of  tbera  even  contain  a 
far  greater  proportion  of  other  earths  than  that  nhick 
characterizes  the  geous  under  which  they  are  arranged. 

Anah/sia  o/Leucite. 
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and  «  half,  when  edulcorated  and  i^alei.  DiluteJol- 
phnric  add  cao^letaly  dissolved  it  t*  a  linpidli^HT, 
and  when  properly  treatad,  the  volutien  yielded  oalj' 

F.  To  obtain  the  eartb,  which  poMibly  might  hrt 
remained  latent  in  the  aeveral  nrmahinga,  the  whole  wen 
evaporated  to  dryicss.  After  having  re-dissoNed  ite 
saline  rnati  in  water,  theremainioK  porticni  of  earlhm 
collected,  it  amounted  only  to  half  b  grain,  and  wuti- 
liceous  earth. 

There  were  therefore  obtuned. 


Bilica, 


(A) 


54 


alysis  of  this  mineral  is  particularly  interesting^ 
iB  Klaproth  first  detected  in  it  potash,  which 


The  an 
not  only  1  _ 

was  supposed  to  belong  exclusively  to  the  vegetable 
kingdom,  and  hence  called  vegetable  alkali,  but  also  as 
it  places  the  skill  and  address  of  that  eminent  chnmint 
in  its  examination  in  a  very  conspicuous  light.  The 
.  process  was  conducted  in  the  following  manner  *. 

Ignited  alone  upon  charcoal,  the  leucite  is  complete- 
ly infusible.  It  undergoes  no  manner  of  alteration,  and 
its  splinters  lose  nothing  of  their  lustre. 

A  small  fragment,  put  into  fused  borax,  is  for  a  long 
time  moved  about  in  it  before  it  dissolves,  which  it  does 
by  degrees ;  and  the  glass  globnU obtained  is  cleaf  and 
light-brown. 

By  fusion  with  a  neutral  phosphate,  the  solution  is 
still  slower,  and  a  colourless  rifty  glass  pearl  is  pro- 
One  hundred  grains  of  coarsely  ponnded  leucite,  ex- 
posed for  an  hour  to  a  strong  red  heat,  in  a  small  por- 
celain pot,  lost  of  weight  only  one-eighth  of  a  grain, 
and  even  the  violent  heat  of  the  porcelain  furnace  pro- 
duced in  tlie  leucite  only  an  inconsiderable  change. 

A.  One  hundred  grains  of  leucite,  reduced  to  an  im- 
palpable powder,  being  several  times  digested  in  muri- 

'  atic  acid,  dissolved  a  considerable  part.  A  siliceous  re- 
sidue of  54  grains  remained  after  ignition. 

B.  The  siliceous  earth  ignited  with  twice  its  wei^t 
of  caustic  alkali,  softened  again  with  water,  covered 
with  muriatic  acid,  added  to  excess  of  satoralion,  and, 
after  sufEcient  digestion  with  this  last,  being  collected 
on  the  filter,  and  heated  to  redness,  was  found  to  have 
lost  little  of  its  welghL 

C.  Pruasiate  of  potash  added  to  the  muriatic  solution 
produced  a  precipitate  which  indicated  one-eighth  of  a 
grain  of  oxide  of  iron. 

D.  The  solution  by  caustic  ammonia  being  decom- 
posed, and  [he  precipitate  being  separated,  the  remain- 
ing liquor  was  tried  with  carbonate  of  aoda,  but  no  far- 
ther change  was  effected. 

£.  The  precipitate  produced  by  means  of  pure  am- 
monia D  was  first  dried.  It  was  next  purified  by  di- 
gesting it  with  distilled  vinegar,  and  afterwards  neutra- 
fiziog  this  acid  by  ammonia.     It  weighed  34  grains 


The  remarkable  Iota  of  more  than  ooe-fifUi  of  (bt 
whole  weight  of  the  mineral  under  examination,  exciltd 
suspicion  that  some  error  had  crept  into  the  analyiii, 
and  led  to  a  repetition  of  the  experiments,  fay  taifiag 
the  processes  as  follows. 

A.  One  hnndred  grains  of  leucite  in  fine  pow^ 
■were  ignited  for  half  an  hour,  with  double  their  weight 
of  caustic  potash.  To  the  masa  softened  with  water  mu. 
tiatic  acid  was  added,  just  to  the  point  of  saluratioa, 
and  the  mixture  being  Altered,  the  remaining  undissolveJ 
residuum  was  washed  and  dried. 

fi.  The  mineral  thus  prepared  for  decomposition,  vis 
tben  treated  with  muriatic  acid,  and  kept  for  some  tiiM 
at  a  boiling  heat.  By  this  process  a  quitiitity  of  silica 
separated,  which  after  being  heated  to  rediiese  weighed 
54  grains  and  a  half. 

C.  Oxalate  of  potash  being  added  to  the  muriatic  ss- 
Intion,  concentrated  byevaporation,  produced  no  turbi- 
dity. The  alumina  was  separated  by  the  aame  mcaBS  as 
in  the  former  experiments,  and  its  wetjiht  amounted  to 
nearly  the  same.  By  other  trials  it  did  not  appear  to 
have  any  mixture  of  other  earths,  and  no  other  earth 
could  be  obtained  by  evaporating  the  waters  with  which 
the  powders  had  been  washed. 

Thus,  after  varying  the  cxperlmenta  the  same  results 
were  obtained,  and  the  same  loss  still  appeared.  In  tke 
farther  prosecution  of  tbis  iovestigntien,  tfaefollowng 
experiments  were  bad  recourse  to. 

A.  Two  hundred  grains  of  leucite  in  Jine  powder 
were  repeatedly  digested  with  mnriatic  acid,  and  the  sili- 
ceous earth  collected  on  the  filter,  washed,  and  weighed 
after  being  red  hot,  amounted  to  109  grains. 

B.  The  muriatic  solution  was  of  a  yellowisb  colciif, 
anil  being  reduced  by  evaporation  in  a  sand  btat  to  the 
consistence  of  honey,  the  surface  appeared  covered  with 
a  saline  crust ;  and  when  completely  cooled,  the  mva 
appeared  like  a  thick  clear  oil,  of  a  golden  ytllow  co- 
lour, and  full  of  crystals,  some  of  which  were  of  a  cnbi- 
cil,  and  some  of  a  tabular  form.  The  yellow  fluid  wu 
gently  poured  off,  and  the  salt  rinsed  with  small  por- 
tions of  alcohol.  The  solution  diluted  with  alcohol  was 
again  evaporated,  and  the  ttnall  portioo  of  salt  thas  ob- 
tained 
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e<Mt  tainecl  was  again  waskad  witk  aleohol,  and  added  to  tka 
first.  The  whole  of  the  salt  heing  dried,  weighed  70 
grains.  This  was  dissolved  in  water,  and  some  drops  of 
a  solution  of  ammonia  being  added,  threw  down  some 
partioies  of  alumina.  The  solution  being  crystallized  in 
a  warm  place,  yielded  only  cubical  crystals,  some  of 
witicb  were  elongated  to  four-sided  columns. 

C.  That  part  of  the  muriatic  solution  which  shot  in- 
to crystals  being  diluted  with  water,  and  decomposed  in 
a  boiling  heat,  by  carbonate  of  soda,  yielded  a  precipi- 
tnle,  which,  after  washing,  drying,  and  ignition,  a« 
mounted  to  47}  grains  of  aluminous  earth.  Three 
times  its  weight  of  concentrated  sulphuric  acid  was  add- 
ed, and  the  mixture  was  evaporated  nearly  to  dryness. 
The*  mass  was  again  dissolved  in  water,  and  combined 
with  solution  of  acetate  of  potash,  which  being  crystal- 
lized, produced  only  alum. 

IX.  The  siliceoua  earth  A  was  mixed  with  double  its 
weight  of  potash,  and  subjected  to  a  strong  red  heat  for 
an  hour.  The  mass  was  reduced  to  powder,  and  diluted 
with  water.  Muriatic  acid  was  added  in  excess,  and 
digested  with  it.  The  filtered  muriatic  solution  being 
saturated  with  soda  yielded  i^  grain  of  aluminous  earthy 
after  which  there  remained  of  silica  1074  grains. 

The  200  grains  of  leuoite  have  thus  afforded  of 
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of  alkali ;  uid  in  this  way  the  deficiency  in  thn  ezami-  Siliccoiu 
nation  of  the  leucite  is  accounted  for.  ,  Genus. 

The  jresttlt  of  the  analysis  is  as  follows. 


Silica  D, 
Alumina  C, 
■  ■  ■     D, 


Grt. 

107.50 

47-75 
^'55 

i56'75 


Here  there  was  still  a  deficiency  of  43.25  grains,  to 
account  for  which  the  70  grains  of  salt  B  must  be*exa- 
mined.  This  examination  was  conducted  in  the  follow- 
ing manner. 

1.  The  taste  and  figure  of  the  crystals  were  found  to 
be  the  same  with  those  of  muriate  of  potash. 

2.  The  solution  produced  no  change  in  vegetable 
blues,  or  in  reddened  litmus  paper. 

3.  When  heated  to  redness,  the  salt  made  a  crackling 
noise,  and  remained  fixed  in  the  fire. 

4.  Neither  carbonate  of  soda  nor  caustic  ammonia 
produced  any  turbidity  in  the  solution. 

5.  Two  parts  of  strong  sulphuric  acid  were  added  to 
three  of  the  salt,  and  the  muriatic  acid  being  driven  off 
by  heat,  the  mass  was  again  dissolved  in  water,  which 
afforded  crystals  of  sulphate  of  potash. 

6.  The  remaining  portion  of  salt  was  dissolved  in  a 
small  ^quantity  of  water,  and  to  this  was  added  a  con- 
centrated solution  of  crystallized  acid  of  tartar.  The 
acidulous  tartrate  of  potash  (cream  of  tartar)  was  thus 
immediately  produced  and  precipitated  in  the  form  of 
sand.  This  wa?  washed,  dried,  burnt  in  a  silver  cru- 
cible, and  the  coal  obtained  repeatedly  washed  with  wa- 
ter. The  solution  being  evaporated  to  dryness,  after 
being  examined  by  the  proper  tests,  appeared  to  be  a 
carbonate  of  potash,  which  being  saturated  with  nitric 
acid,  afforded  nitrate  of  potash. 

Thus  it  appears  that  the  base  of  the  70  grains  of  salt 
consisted  entirely  of  pure  potash,  which  was  neutralized 
by  part  of  the  muriatic  acid  employed  in  decomposing 
the  mineral  y  and  according  to  the  proportion  of  base  in 
muriate  of  potasb',  the  70  grains  A  contain  42.7  grains 


Grs. 

Silica, 

55-75 

Alumina, 

24.62 

Potash, 

21.35 

129.72 

Analysis  of  Pitchstone. 

The  pitchstone  which  is  the  subject  of  the  following 
analysis,  also  conducted  by  Klaprotb,  is  the  transparent 
yellowish  or  oUve  green  variety  of  that  mineral  from- 
Meissen^  It  forms  an  example  of  soda,  the  other  fixed 
alkali,  forming  a  component  part  of  stones. 

A.  IQO  grains  in  coarse  fragments  were  introduced 
into  a  covered  crucible,  and  were  subjected  to  a  red  heat 
for  half  an  hour.  When  taken  from  the  fire  they  ap- 
peared of  a  white  gray  mixed  with  a  yellowish  colour, 
and  having  a  rough  feel,  with  something  of  the  appear- 
ance  of  glazing.     They  lost  Sj-  grains  of  weight. 

fi.  In  the  heat  of  a  porcelain  furnace,  the  pitchstone 
was  fused  both  in  the  clay  and  charcoal  crucible,  and  was 
converted  into  a  clear  glass,  full  of  small  froth  holes. 

C.  100  grains  of  pitchstone  in  fine  powder  were 
treated  with  a  solution  of  200  grains  of  caustic  soda, 
and  being  put  into  a  silver  crucible,  were  kept  for  half 
an  hour  in  a  pretty  strong  red  heat.  The  mass  was  then 
softened  with  water  ^  muriatic  acid  was  added  in  ex- 
cess \  the  solution  was  evaporated  in  a  sand  heat,  nearly 
to  dryness  j  water  was  again  poured  upon  it,  after  which 
it  was  filtered,  and  73  grains  of  siliceous  earth  were  ob- 
tained. 

D.  Caustic  soda  was  mixed  in  excess  with  the  mu- 
riatic solution,  and  the  whole  was  digested  in  a  boiling 
heat,  by  which  the  prcoipitate  formed  at  the  beginning 
of  the  process  was  again  dissolved  \  a  brown  residuum 
still  remained,  which  being  separated,  the  alkaline  solu«* 
tion  was  neutralized,  and  precipitated  with  carbonate  of 
soda.  The  precipitate,  which  was  alumina,  after  being 
washed,  dried,  and  heated  to  redness,  amounted  to  14^ 
grains.  Hie  whole  of  it  yielded  crystals  of  alum,  with 
sulphuric  acid  and  potash. 

£•  The  residuum  which  remained  undissolved  by  the 
caustic  soda,  D,  was  first  dissolved  in  muriatic,  and  then 
united  with  sulphuric  acid.  Sulphate  of  lime  was  ob- 
tained, which  was  collected,  and  washed  with  diluted 
alcohol.  By  reducing  the  filtered  fluid  by  evaporation 
to  a  smaller  quantity,  and  combining  it  ivith  sulphuric 
acid,  another  portion  of  sulphate  of  lime,  which,  added 
to  the  first,  amounted  to  three  grains,  indicating  18 
grains  of  pure  lime* 

F.  The  fluid  was  now  freed  from  the  calcareous  earth  \ 
the  iron  which  it  contained  was  precipitated  by  carbo- 
nate of  ammonia,  which  amounted  to  one  grain.  The 
remaining  fluid  was  evaporated  to  dryness,  and  water 
being  added  to  the  saline  residuum,  fine  minute  flocks  of 
oxide  of  manganese  separated,  but  in  no  greater  quantity 
than  one-tenth  of  a  grain. 

G.  100  grains  of  pitchstone  in  powder  were  mixed 
with  300  grains  of  crystallized  nitrate  of  barytes,  and 
heated  to  redness  in  a  porcelain  vessel,  till  the  salt  was. 

entirely 
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Anilluc-  entirely  decompoMd.  The  cold  m»M  wbs  Mfteoed  with     to  n  luppaiitlen  thmt  the  soda  vu  be^ning  to  nliti' 
sua  Genni.  nater,  neutralized  with  muriatic  acid,  and  combined  in      lice.     Th«  fii-e  was  then  reoaoTed^ 

¥  -'  inch  proportion  with  suIpEiuric  acid,  that  the  latter,  af-  !>•  Tbe  poroua  mus,  after  cooiing  *oA  beug  i» 
ter  the  evaporation  of  the  mixture,  and  separatioo  of  the  duced  t*  powder,  waa  drenched  with  water,  and  tinid 
muriatic  acid  by  heat,  was  still  in  excess.  Tbe  mass  with  muriatic  atiil.  The  whole  entered  into  aohtin, 
was  washed  with  hot  water  j  the  retiduum  separated  by  and  produced  a  clear  yellow  fluid.  Tbe  solotiM  «■ 
6ltralions  and  the  clear  fluid  was  mixed  with  carbonate  evaporated,  and  aulphoric  acid  waa  added  gradmllj, 
of  ammonia  in  excess.  The  precipitate  thus  obtained  till  it  waa  tn  e 
was  collected  on  a  filter,  aod  the  remainiog  fluid  was  cipitated. 
evaporated  to  dryness,  and  the  portion  of  sulphate  of  E.  Tbe  sali 
ammonia  subjected  to  a  moderate  beat  in  a  porcelain 
vessel,  was  driven  off.  A  fixed  salt  remained,  which  ap- 
IKared  to  be  sulphate  of  soda.  This  was  rcdiasolved, 
and  decomposed  by  acetate  of  harytes  ;  tbe  filtered  so- 
lution was  evaporated  to  dryam;  the  dry  salt  was  heat- 
ed to  redness  in  a  crucible  of  platina.  The  saline  re- 
siduum being  red issolved,  filtered,  and  again  evaporated 
to  dryness,  yielded  three  grains  of  dry  carbonate  of  soda. 


'F^y^    Klaproth*. 


The  aalpfaate  of  baiyiea  wh  ft 

by  filtratinn  was  reduced  to  Jrj. 

water  was  added,  the  sediment  separated,  hi 

appeared  to  consist  of  the  sulphata  of  barytea,  and  Eli 

siliceous  earth  of  tbe  atone.      The  clear  fluid  was  Ms 

rated  with  ammonia,  and  tbe  precipitate,  which  waiob 

tained  being  filtered  off,  the  oeutializcd  liquor  was  ev» 

porated  to  dryness,  and  then  exposed  in  a  porcelain  n» 

sel  to  a  moderately  intense  heat,  till  the  whole  nlpbu 

of  ammonia  was  driven  off.     The  fixed  portion  remia 

licating  1:}  ffrain  of  pure  soda.    'This  being  neutra-     ing  dissolved  in  water,  and  crystallized,  appeared  (Ah 

lized  with  nilnc  acid,  gave  crystals  of  nitrate  of  soda.        pure  sulphate  of  soda.   This  was  diaaolved,  decoaifSM 

The  100  grains  of  the  mineral  thus  examined  consiW      bv  acetate  of  barytea  }   the  precipitatr,  which  wm  lal 

sf  imate  of  barytes,  was  separated   by  the  filter,  and  th 

Gn.  clear  fluid  being  evaporaled  to  dryness,  the  dry  acctati 

of  soda  was  heated  to  redness  in  a  crucible  of  platia; 

and  in  this  way  4i  grains  of  dry  carbonate  of  soda  «a 

obtained,  which  is  equal  to  2.6  grains  of  pare  soda. 

F.  To  separate  the  other  ingrrdienta,  loo  graiiu  el 
powdered  basalt  were  ignited  for  two  houra  with  43c 
grains  of  carbonate  of  soda,  in  a  crucible  of  porcelain : 
but  with  a  degr«e  of  heat  which  did  not  produce  fauiA 
It  united  into  a  yellowish,  somewhat  hard  man,  whid 
being  reduced  to  powder,  and  softened  with  water,  «ti 
neutralized  with  muriatic  acid.  It  was  then  a  little  *B' 
persaturated  with  nitric  acid,  and  evaporated  to  diTMw 
The  colour  of  the  dry  mass  was  saffron  yellow.  It  asi 
diffused  in  water,  slightly  acidulated  with  muriatic  acid, 
and  after  being  digested  for  a  short  time  it  was  filtered. 
The  siliceous  earth  collected  on  the  filter  was  exposed 
to  a  red  beat,  and  being  weighed,  amounted  to  44] 

G.  The  muriatic  solution  being  sufficiently  diluUd 
with  water,  was  precipitated  at  the  temperature  of  bail' 
ing  water,  by  means  of  carbonate  of  soda.  The  preci- 
pitate being  separated,  was  digested  with  a  solution  d 
caustic  soda,  and  a  dark  brown  residuum  was  separated 
by  filtration.  Muriatic  acid  was  added  ia  a  small  ex- 
cess to  (he  alkaline  fluid,  and  this  was  precipitated  wilb 
carbonate  of  ammonia.    The  precipitate  obtained  after 


s:i]c>  c. 

Alumina  D, 
Liim  E, 
OildcflronD, 

73- 

manc«DC9e  D, 

S<Kl>G, 
Water  A, 

.10 
'■75 
S.jo 

99  8j 

3.  Argillackous  Genus. 
As  many  of  the  stones  included  under  this  genus  are 
somposed  of  similar  substances  with  those  arranged  in 
the  former  geous,  it  is  obvious  that  tlie  examination 
is  to  be  condacted  in  the  same  way.  We  shall  there- 
fore give  one  example  of  the  analysis  of  a  stone  belong- 
ing to  this  genus,  and  the  example  te  that  of  basalt  by     grains. 


Analysis  ofBatall. 

A.  Small  fragments  of  this  stone  were  subjected 
strong  red  heat  for  30  minutes ;  the  loss  of  wtight 

and  more  readily  yielded  to  the  pestli 

B.  Basalt  exposed  to  the  heat  of  a 


1  lliir 


fplinters  was  transparent. 


nipact  black      biiing  washed  and  ignited,  1 


It  also 'entered  into  tbi 

durated  steatites ;  part  of  it  ran  into  the  clefts  produc 
in  the  steatites,  anil  tbe  rebt  was  fonnd  crystallized 
brown  shining  lamsllx,  which  on  the  surface  were  st 
ated,  and  cellularly  concreted.  In  a  charcoal  cruci 
it  was  converted  into  a  dull  gray  and  fin"ly  porous  m« 
in  which  were  inserted  numerous  grains  of  iron. 

C.  To  ascertain  whether  this  stone  contained  soi 
100  grains  of  basalt  in  fine  powder  were  mixed  w 
400  grains  of  nitrate  of  barytes,  and  were  at  first  1 
posed  in  a  large  porcelain  vessel  tu  a  modi^ratc  heat,  and      while  precipi 
■flerwards  to  a  beat  gradually  raised  to  ignition.     Tl:c 
mixture  swelled  up,  and  when  the  beat  was  increased, 


t(d  to  164^  grain: 


cid  and  pot- 


ielded  alum,  when  treated  with  sulphui 
ash,  and  was  tlitrefare  aluminous  earth. 

H.  The  brown  residuum  G  was  dissolved  in  muriatic 
acid  with  particular  attention  to  the  precise  point  of  sa^ 
turatioD.  Succinate  of  ammonia  was  added  to  the  soId- 
tion,  to  precipitate  the  iron  ;  and  the  succinate  of  iron 
obtained,  when  perfectly  washed  and  stron{.'ty  healed  in 
a  covered  crucible,  afforded  20  grains  of  o\ide  of  tna, 
which  were  attracted  by  the  magnet. 

[,  The  iron  being  separated,  the  fluid  was  treated  at 


the  temperature  of  boilinr  with  carbon 
_i.-._     ___:_T.,.^  „jj  obtained,  which  was  dissolved  ia 
ilpfauric  acid  .being   combined  witb 
the  solution,  threw  down  sulphate  of  lime-     Tlis 


ifhite  fumes  arose  on  uocovering  tbe  vessel,  which  led^    separated,  and  the  remaining  liquor  being  evaporated 
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Ucce-  nearly  to  dryness,  Was  again  diluted  with  a  mixture  of 
rcnus  water  and  aloobol.  Anotiier  portion  of  sulphate  of  lime 
fell  down,  which  being  separated,  was  added  to  the  for- 
mer. The  whole  of  the  sulphate  of  lime  was  decomposed 
by  boiling  it  with  carbonate  of  soda  in  solution,  and  the 
carbonate  of  lime  thus  obtained,  after  being  washed  and 
dried,  weighed  1 7  grains,  indicating  nine  grains  and  a 
half  of  pure  lime. 

K«  Upon  the  fluid  left  from  the  last  process,  caustic 
soda  was  affused ;  a  slimy  precipitate  was  formed,  which 
Tapidly  dissolved  in  sulphuric  acid,  and  communicated  a 
brown  colour  to  the  solutioo.  It  was  evaporated  in  a 
eand  bath ;  loose  brown  flakes  fell  down  at  the  com* 
mencement  of  the  process,  and  these  being  separated  by 
the£lter,  appeared  to  be  oxide  of  manganese ;  the  quan* 
tity  estimated  did  not  exceed  one-eighth  of  a  grain. 

L.  The  remaining  portion  of  the  fluid  was  evaporated 
to  dryness,  and  the  residuum  was  exposed  in  a  small  cru- 
cible to  a  strong  red  heat.  It  was  again  dissolved  in 
water,  and  yielded  a  small  portion  of  alumina  coloured 
with  iron,  and  contaminated  with  mansanese.  Afler 
ignition  it  did  not  weigh  more  than  half  a  grain  ^  but 
the  clear  solution  was  entirely  Crystallized,  and  afforded 
sulphate  of  magnesia.  Carbonate  of  soda  was  added  to 
the  magnesian  salt  in  solution,  by  which  the  earthy  base 
was  precipitated  in  the  state  of  carbonate.  It  weighed 
vix  grains,  which  is  equal  to  2^  grains  of  pure  magne- 
sia. 

The  following  is  the  result  of  the  preceding  analy- 
sis. 

Silica  F, 
Alumina  G, 

I, 


Oxide  of  iron  H, 

Lime  I, 

Magnesia  L, 

Oxide  of  manganese  K!, 

SodaE, 

Water  A, 


44.5  grs. 
16.25 

•5 

20. 

9-5 
2,25 

.12 

2.60 

2. 


97.72 

4.  Magkesiak  Genus. 

Besides  several  of  the  earths  detected  in  minerals  be* 
longing  to  the  former  genera,  the  stones  arranged  under 
this  genus  are  distinguished  by  being  combined  with 
magnesia.  We  shall  only  give  one  example  of  the  ana- 
lysis of  a  magnesian  stone. 

Analysis  of  Steatites. 

This  roiBeral,  which  was- found  in  Gomwall,  was 
analyzed  by. Klaprotb  in  the  following  manner. 

A.  One  ounce  of  the  stone  in  small  pieces  was  sob* 
jected  to  a  strong  red  heat,  by  placing  the  glass  retort 
wliick  contained  it  in  an  open  £re«  A  small  portion  of 
water  distilled  over,  which  was  pore  and  tasteless.  The 
mineral  lost  75  grains  of  its  weight,  and  became  darker 
in  the  colour,  and  considerably  harder. 

B.  After  being  reduced  to  powder,  it  was  carefully 
nixed,  and  heated  red  hot,  with  two  ooncesof  carbonate- 
of  potash  in  a  porcelain  pot*  The  concreted  mass  was 
levigated  with  water,  and  digested  with  muriatic  acid  in 
excess.  A  white  loose  slimy  earth  was  precipitated, 
which  after  being  washed^  dried,  and  sobjected  to  a  red 
htmti  weighed  204  grains*     It  was*  pave  silica. 
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C.  Prossiate  of  potash  was  added  to  the  filtered  solu*  Mmj^etiRH 
tion  and  produced  a  blue  precipitate,  which  being  col-  C^out. 
lected,  washed,  dried,  and  ignited  with  a  little  wax,  w«s 
found,  after  cooling,  to  weigh  seven  grains.  The  whole 
of  it  was  attracted  by  the  magnet.  The  portion  of  iron 
belonging  to  the  prussiate  of  potash  being  subtracted, 
left  3^  grains  of  oxide  of  iron  as  a  constituent  of  the 
mineral  nnd^r  examination* 

D.  Carbonate  of  potash  being  added  to  the  solution 
freed  from  the  iron,  precipitated  its  earthy  ingredient. 
This,  after  washing,  and  gentle  ignition,  weighed  192 
grains.  These  were  covered  with  a  proportionate  quan- 
tity of  concentrated  distilled  vinegar,  and  being  digested 
in  a  low  beat,  were  thrown  upon  the  filter.  The  eaKh 
remaining  on  the  paper,  which,  after  being  dried  and 
heated  red  hot,  weighed  93  grains,  was  mixed  with 
three  times  its  Weight  of  strong  sulphuric  acid,  and  the 
mixture  being  evaporated  in  a  sand  heat  nearly  to  dry** 
ness,  the  dry  mass  was  dissolved  in  water  and  filtered  j 
26  grains  of  siliceous  earth  were  thus  obtained. 

£.  In  the  sulphuric  solution  13,  there  still  remained 
£7  grains  of  earth,  which  being  precipitated  by  an  al- 
kali, appeared  to  consist  entirely  of  aluminous  earth. 

F.  Ninety*nine  grains  of  the  first,  192  grains  of  the 
earthy  precipitate  D,  were  taken  up  by  the  acetic  acid, 
which  being  precipitated  by  carbonate  of  potash,  and  the 
earth  obtained  being  tried  by  sulphuric  acid,  was  found 
to  be  pmne  magnesia^ 

This  analysts  shows  that  the  480  grains  of  steatites, 
thus  examined,  afforded 

Silica  B,  204 

D,  26 

Magnesia  F,  99 

Aluqaina  £,  67 

Oxide  of  iron  C,  3.75 

Water  A,  75. 


Loss, 


or  100  parts  of  the  mineral  contain 
Silica, 
Alagnesia, 
Alumina, 
Oxide  of  iron. 
Water, 


474-75 

480.00 

48 

20.5 
14. 
I. 

15-5 


99.0 


5.  Calca&£ous  Genus. 

The  analysis  of  stones  belonging  to  this  genus  must 
be  varied  according  to  the  nature  of  the  combination  in/> 
to  which  the  Ijme  has  entered.  With  regard  to  the 
processes  to  be  followed  in  the  examination  of  calcareous 
stones,  therare  susceptibleof  a  natural  division  into  such 
as  are  soluble  in  muriatic  or  nitric  acid  with  efferves* 
cence,  and  such  as  are  scarce  soluble  in  those  acids, 
and  do  not  effervesce.  To  the  first  belong  all  the  stones 
called  limestones,  or  carbonates  of  lime  ^  and  to  the  se- 
cond belongs  sulphate  of  lime,  or  gypsum. 

Analysis  of  Carbonate  ofLiike, 

Catbottate  of  lime,  whether  in  the  form  of  lime  spar, 
or  in  a  less  pure  state*  in  the  form  of  limestone,  is  soluble 

4  Y  with 
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CalMRon ''■til  eflervMcence  in  n!lr!c  or  nrariatic  acid.  'When 
GcBiw.    expnsed  to  heat,  it  yields  carbonic  acid  gaa,  and  i*  con- 

»  ^y  !■— '  verted  into  quicklime  ;  sad  when  fuied  with  an  alkali) 
dae«  not  form  a  nniform  maas.  Bat  we  ahkll  give  • 
•hort  view  of  the  proces*e>  to  be  followed  in  a  more 
particular  enRmi nation. 

A.  Let  a  determinate  quantity  of  ibe  atone  be  redu- 
ced to  a  Gne  powder.  Digent  it  repeatedly  with  mn- 
riatic  acid  till  no  further  action  it  produced  upon  it. 
Dilute  the  aolution,  throw  it  upon  a  filter,  and,  after 
drying,  neigh  the  insoluble  residgum. 

B.  Let  the  remaining  lolutian  be  diluted  with  34 
timet  its  bulk  of  vrater ;  add  unlphaHc  acid  diluted ;  a 
precipitate  takes  place  ifthe  Stone  contained  any  barytet, 
the  amount  of  which,  after  being  collected  and  dried, 
■My  be  ascertained  by  weif[hing. 

C.  Add  to  the  filtered  solution,  after  the  biryte*  hu 
been  separated,  a  solution  of  carbonate  of  aoda,  as  long 
as  any  precipitate  is  formed.  Collect  this  precipitate, 
and  let  it  be  so  much  dried  that  it  may  be  easily  reni»- 
red  from  the  filter. 

U.  AfFuse  the  precipitate  with  sulphuric  acid  till  all 
effervescence  ceases. 

E.  Introduce  the  whole  into  a  mistore  of  three  parts 
of  distilled  water,  and  one  of  alcohol,  in  the  proportion 
of  eight  parts  of  the  mixtnre  to  the  quantity  of  the'snb* 
ttance  previously  disMlved  in  nitric  acid,  l^t  the  whole 
be  digested  for  some  hours  in  the  cold,  filter  the  fluid, 
and  dry  the  insoluble  residuum  and  weigh  it. 

F>  The  remaining  solution  is  next  to  be  decompoaed 
by  n  solution  of  carbonate  of  potash,  and  the  precipitate 
being  collected,  is  to  be  washed,  dried,  and  weighed. 

By  this  examination,  if  the  stone  is  to  be  ranked  with 
carbonate  of  lime,  the  weight  of  the  insoluble  part  £, 
after  snbtncting  from  it  one-third,  must  exceed  the 
weight  of  the  insoluble  parts  A  and  B. 

Analytu  ofSu^hale  of  Lime. 

As  this  is  insoluble  in  nitric  or  muriatic  acids,  it* 
analysis  roust  be  conducted  in  a  different  manner. 

A.  Let  one  part  of  the  mineral,  rednced  to  fine  pow- 
der, be  boiled  with  four  times  its  weight  of  carbonate  of 
potash,  in  *  sufficient  quantity  of  water  for  two  or  three 
hours  ;  as  the  fluid  evaporates,  water  is  to  be  added. 

B.  Introduce  the  insoluble  mass  obtained  by  the  lut 
process  into  a  flask  containing  diluted  nitric  acid,  and 
the  whole  being  dissolyed,  let  it  be  evaporated  to  dry- 
ness, and  neighed. 

C.  Add  to  the  dried  roast  more  thun  its  own  weight 
ef  strong  sulphuric  acid}  apply  heat,  and  let  it  be  gra- 
dually increased  till  fnroes  cease  to  rise,  and  let  it  be 
■gain  weighed. 

D.  Let  the  insoluble  part  be  digested  in  twice  its 
weight  of  cold  water;  filter  the  fluid,  collect  the  inso- 
luble residuum,  and  dry  it  in  a  dull  red  heat.  To  as- 
certain the  quantity  of  lime,  subtract  from  the  weight 
of  the  insoluble  mass  left  (in  C)  59  parts  ;  what  lemains 
ia  equal  to  the  quantity  of  lime. 

E.  The  quantity  of  lime  also  row  be  ascerUined,  by 
■ubjectiog  for  some  hours  to  a  red  heat,  the  insoluble 
mass  B ;  for  by  this  pracett  it  will  be  conTctted  into 
quicklime. 

Anolytit  i^UuaU  qfLime. 
■  In  the  •xuninalion  of  tbii  mineral,  a  quantity  of  it 
nuy  be  icdoccd  to  poviti,  and  moisteoed  with  lulphu- 
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ric  acid,  in  a  leaden  or  pewter  tcm*!.  T^c  rontartW 
ing  healed,  funes  arise,  to  which  »  pUte  of  glass  bni|; 
expoacd,  is  soon  corroded,  la  thin  way  the  fluoric  soil 
may  be  detected,  and  the  qoaotity  of  base  ma*  be  uat- 
lained  by  decompoaing  the  mineral  bjr  means  of  sulphint 
acid,  and  aftenrardt  analysiog  the  sdi^wte  of  lime,  m 
already  directed. 

Artafytii  of  PAospAate  of  Lime. 
The  anaWsis  of  this  mineral  mmy  be  conducted  in  tht 


follo' 


riogn 


A.  Let  a  determinate  portion  be  digmted  in  En 
limes  its  quantity  of  muriatic  acid,  and  let  the  opejitisi 
be  repeated  till  the  acid  has  no  faitber  action  npoa  6» 
residuum ;  decant  the  fluid,  and  then  let  it  be  dibttJ 
with  water  and  filtered. 

B.  Add  to  the  muristlc  aolution,  liquid  unmonis; 
collect  the  precipitate  which  is  formed,  and  after  bei^ 
washed  and  dried,  expose  it  to  heat. 

C.  Add  nitric  acid  to  the  precipitate  till  the  whale  ii 
dissolved.  Precipitate  again  by  means  of  sulphuric  lodj 
It-t  the  whole  then  be  filtered,  and  let  the  insoluble  R- 
siJiiuro  be  wauhed  with  as  little  water  as  possible. 

D.  Evaporate  the  filtered  fluid  to  the  consistrnce  sf 
syrup  ;  the  fluid  thuc  obtained  is  phosphoric  acid,  if  lb 
stone  examined  have  been  pbosphnte  of  lime.  Tbe  tot 
of  phosphoric  acid  it,  that  it  precipitates  lime  water, 
and  also  forms  precipitates  with  the  salutions  of  lulpkil) 
of  iron,  and  nitrate  of  mercury  ;  but  it  docs  not  preci- 
pitate the  mnriate  or  nitrate  of  bnrytes. 

6.  Barttic  Genus. 
•  Analftit  ofCarionale  of  Barylet. 

A.  Take  a  determinate  quantity  of  the  mineral,  tti 
dissolve  it  In  diluted  nitric  acid  ;  take  a  portion  of  tk 
solution,  and  add  to  it  a  solution  of  sulphate  of  soda.  If 
a  precipitate  take  place,  by  adding  a  small  quantity  if 
the  salt  to  the  solution  of  the  earth,  dilated  with  I4 
timet  its  bulk  of  water.  It  may  be  inferred  that  the  1^ 
of  the  mineral  is  barylet. 

B.  Let  the  nitric  solution  be  evaporated  to  drync*, 
and  exposed  in  a  silver  crucible  tn  a  while  heal  ;  ik 
earth  obtained  is  barytes,  which  is  soluble  in  30  tima 
its  weight  of  water  ;  and  after  evaporation,  crystaUi'ies 
Into  long  four-sided  prisms. 

Analyst*  afSulpAale  ^  Saryte*. 
This  mineral  was  analyzed  by  KUproth  in  tbs  fid- 
lowing  manner. 

A.  300  grains  were  mixed  with  500  grains  ofcatbs- 
nale  of  potash,  and  were  exposed  for  two  bours  toai^ 
beat  i  the  mas*  was  reduced  to  powder,  boiled  witli 
nater,  and  the  undissolved  earth  waa  collected  on  lb 
filter. 

B.  To  separate  the  sillceons earth,  the  flnid  wasnca- 
(raliEed  by  muriatic  acid,  and  evaporated  to  irjitt^. 
The  saline  mats  was  ndissolved  in  water,  and  the  silica 
remaining  after  being  ignited,  weighed  iB  grain*. 

C.  I'he  barytic  earth,  freed  from  the  sulpfannc  acid 
B,  was  covered  with  water;  muriatic  acid  was  added; 
the  whole  was  dissolved  by  digettion,  except  two  graiM 
of  silica.  The  filtered  solution  waa  crystallized,  aid 
afforded  muriate  of  barytes. 

D.  The  crystals  were  redissolved  in  water,  and  sal- 
phuric  acid  was  added  to  the  solution,  while  any  pnc^ 
pitate  appe«rcd,  and  the  ngeiteimted  aalphkle  ofbaiytn- 


STONES,  &c.  ANALYSIS  OF. 

^e    beta^  washed  and  dried,  weight  ^85  grains,  bat  after 
let.     ignition,  only  180  grains. 

'      One  bundled  parts  of  this  silineral  are  therefore  com- 
posed of 

Sulphate  of  barytes  D,  90 

Silica  B,  9 

C,  I 


y«.i« 


.!• 


.  I. 


100 


7.  Stroktian  Genns. 

Anaiytu  of  Carbonate  of  Strontites. 

This  mineral  was  analyzed  by  Klaproth,  m  the  fol- 
lowing manner. 

A.  100  parts  were  dissolved  in  muriatic  acid,  diluted 
with  half  its  quantity  of  water.  Thirty  parts  of  carbo- 
nic acid  were  driven  off  during  the  solution,  which  be- 
ing evaporated,  afforded  crystals  in  the  shape  of  needles; 
and  these  crystals  being  dissolved  in  alcohol,  communi- 
cated to  it  the  property  of  burning  with  a  carmine  red 
flame.     This  is  the  test  of  strontitic  earth. 

B.  To  ascertain  whether  the  mineral  examined  con- 
tained any  barytes,  three  drops  of  a  solution  of  one  grain 
of  sulphate  of  potash  in  six  ounces  of  water  were  added 
to  the  muriatic  solution  ;  no  appearance  of  precipitate 
was  observed  till  next  day,  and  therefore  it  contained  no 
barytes,  as  in  that  case  au  immediate  precipitate  would 
have  taken  place. 

C.  Carbonate  of  pota^th  was  then  added  to  the  muria- 
tic solution  \  a  decomposition  took  place  \  and  the  car- 
bonate of  strontites  was  precipitated.  This  being  sub- 
jected to  a  strong  heat,  the  carbonic  acid  was  driven  off, 
and  the  whole  of  the  remaining  earth  being  dissolved  in 
water,  crystallized.   After  being  dried,  it  weighed  69.5* 

One  hundred  parts  of  this  mineral  therefore  contain 

Pure  earth,  69.5 

Carbonic  acid,  30. 

Water,  .5 


xoaot 


II.  Salts. 


The  analysis  of  minerals  arranged  under  this  class,  is 
in  general  less  difficult,  in  consequence  of  their  easy  so- 
lubility, than  those  already  examined.  We  shall  there- 
fore give  ouly  one  example. 

Analysis  of  Native  Saltpetre. 

This  native  salt  was  examined  by  Klaproth  X^  accord- 
ing to  the  following  method. 

A.  I03O  grains  of  the  native  salt,  with  limestone 
and  gypsum  to  which  it  adhered,  were  covered  with  boil- 
ing water.  The  colourless  solution  was  gently  evaporat- 
ed; durins:  the  crystallization,  tender  needle-shaped  cry- 
atals  of  selenite  appeared,  and  the  whole  of  the  solution 
crystallized  to  a  perfect  prismatic  nitre.  The  selenite 
Weighed  40  grains,  and  the  salt  amounted  to  446 
grains. 

B.  To  ascertain  whether  any  common  salt  could  be 
detected  in  the  mineral,  the  crystals  were  redissolved  in 
urater,  and  acetate  of  barytes  was  dropt  into  the  solution. 
A  precipitate  was  obtained,  amounting  to  26  grains  of 
sulphate  of  barytes.  shewing  that  187  grains  of  selenite 
were  still  combined  with  the  neutral  salt.  A  solution 
of  nitrate  of  silver  was  added  to  the  nitric  solution,  which 


produced  a  precipitate  of  4^  grains  of  muriate  of  silver, 
so  that  the  quantity  of  common  salt  can  only  be  estima- 
ted at  two  grains.  The  pure  nitre  is  thus  reduced  to 
4254  grains.  Klaproth  suspects  that  the  neutral  muriate 
mixed  with  the  native  nitre,  is  rather  a  muriate  of  pot- 
ash, than  the  muriate  of  soda. 

C.  The  stony  matters  remaining  amounted  to  500 
erains  \  muriatic  acid  was  poured  upon  them,  and  pro- 
duced great  effervescence  with  pieces  of  limestone.  One 
hundred  and  eighty-six  grains  of  white  gypsum  remain- 
ed ;  and  the  sulphuric  acid  being  separated  from  it,  by 
boiling  with  carbonate  of  potash,  the  carbonate  of  lime 
remaining  behind  dissolved  without  residuum  in  nitric 
acid. 

D.  The  limestone  taken  up  by  the  muriatic  acid, 
weighed  304  grains.  Being  farther  examined,  it  ap- 
peared to  be  calcareous  earth,  slightly  contaminated 
with  iron. 

One  hundred  parts,  therefore,  of  this  salt  contain 


Pure  prismatic  nitre  B, 

42-55 

Muriate  of  a  neutral  salt  B, 

.20 

Sulphate  of  lime  ABC, 

25-45 

Carbonate  of  lime  D, 

30.4 

Loss, 

1.4 

100.00 


XXL  Combustibles. 


Analysis  of  Coal, 

The  constituent  parts  of  coal  are  carbone  and  bitumen, 
with  some  earthy  matters,  and  sometimes  a  small  quan- 
tity of  metallic  matter.  The  proportion  of  earthy  mat- 
ters contained  in  coal  may  be  ascertained  by  weighing  a- 
determinate  quantity,  and  burning  it.  The  nature  of 
the  earths  contained  in  the  residuum  may  be  discovered 
by  the  processes  already  given. 

To  ascertain  the  proportion  of  charcoal  and  bitumen 
contained  in  coal,  we  shall  describe  the  method  followed 
by  Mr  Kirwan. 

It  has  been  found  that  a  certain  proportion  of  carbone 
or  pure  charcoal,  detonated  with  nitre  in  the  state  of  ig- 
nition, decomposes  a  given  proportion  of  that  salt ;  and 
it  appears  from  the  experiments  of  Lavoisier,  that  13.21 
parts  of  charcoal  decompose  100  parts  of  nitre,  while  the 
detonation  is  performed  in  close  vessels ;  but  in  an  open 
crucible,  a  smaller  proportion  of  charcoal  is  required,  in 
consequence  of  part  of  the  nitre  being  decomposed  by 
the  action  of  the  air  of  the  atmosphere.  According  to 
Kirwan,  about  10  parts  of  charcoal  are  sufficient  to  de- 
compose 96  parts  of  nitre.  Mr  Kirwan  also  found  that 
vegetable  pitch  and  maltha  did  not  produce  any  detona- 
tion with  nitre,  but  merely  burnt  on  ivs  surface  >  and 
that  the  same  quantity  of  charcoal  was  required  for  the 
decomposition  of  the  nitre,  as  if  no  bituminous  substance 
had  been  employed.  Since,  therefore,  bitumen  produces 
no  effect  in  decomposing  nitre,  Kirwan  thought  that  the 
proportion  of  charcoal,  in  any  coal,  might  be  ascertain- 
ed by  detonation  with  nitre.  In  this  way  the  proportion 
of  carbonaceous  and  earthy  matter  in  any  coal  being  dis- 
covered, the  proportion  of  bitumen  which  it  contains 
may  be  estimated  by  calculation. 

In  the  experiments  on  the  analysis  of  coal,  Mr  Kir  wan 
employed  a  large  crncible  placed  in  a  wind  furnace,  and 
exposed  to  an  equable  heat.    The  coal  was  reduced  to 

4  Y  a  small 
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Combat-    iioall  piMM  of  the 

tihin.     in  poniooi  of  one  er  two  grains  at  atinie,  into  the  nitre, 
»    "^  the  moment  it  became  red  hot.    This  nu  continued  litl 
the  detomtioD  ceased. 

By  this  process  it  appeared  that  50  grains  ofKilkcn' 
ny  coal  were  necessary  to  decompose  480  ^ra'"*  °f 
nitre.  According  to  iht  same  proportion,  96  grains  of 
nilre  nould  hare  required  for  ila  decomposition  10 
grains  of  coal,  whicli  is  exactly  equal  to  the  quantity  of 
cbarcoai  that  would  have  been  required  to  produce  the 
■ame  effect  }  and  thus  it  appeared  that  Kilkenny  coal  is 
■Initist  entirelv  compoted  ol  carlionaeeoui  mailer. 

In  ihc  examinnlioD  of  cannel  coal,  Mr  Kirnan  burnt 
343  grains,  till  iheviliolt  nf  the  carbonaceous  matter  wa( 
consumed;  a  residuum  of  seven  graint  and  a  half  of  red- 
dish brown  ashen,  which  appeared  to  be  chiefiy  alumi- 
nous earth,  was  left,  or  about  3.1a  percent.  Sixty-si.; 
pritins  And  a  liajfof  this  coal  were  fouud  neceanary  to 
decompose  480  grains  of  nitre.  Fifty  grains  of  charcoal 
would  liave  pruduced  the  a*me  eiTecl,  atul  hesee  66g- 
gratiifl  of  coal  contain  50  of  charcoal,  and  3.08  parti  of 
ashes,  which  being  subtracted  from  663  graini,  lesTci 
i4.42ror  the  quantity  of  bitumen  contained  w  the  coal. 
Hence  the  constituent  parts  of  this  coal  are* 

Charci 


31.68 
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For  B  mere  particular  analysis  of  combostiblc  i 
raU,  see  Mr  Halchelt^s  experimeote,  detailed  ii 
FbiiosopfaicBl  Transactiooa  fw  1^04. 


the 


IV.  Ana/i/iii  0/ Soils. 
The  examination  of  aoila  is  by  no  mesas  the  leant  im- 
portant, because  on  a  knowledge  of  the  nature  and  pro- 
portions of  ibe  ingredients  which  enter  into  the  compo- 
•itiun  of  soils,  depends  the  opinion  to  be  foined  of  their 
fertility.     Soils  consist  of  different  combinations  of  the 
earths,   mixed  with  a  certain  proportion  of  inimal  and 
Tei;etable  matter.     The  investigation  of  the  nature  of 
•  Sfeliii    (oils  bus  been  particularly  prosecuted  by  Mr  Kiiwan  * 
^"'^•"""and  Mr  Davy,    From  the  obaervattoos  of  the  latter,  the 
v*""^      following  account  of  the  analysis  of  soils  is  extracted. 
Initmniciitt      I.  The  really  important  instniments  required  for  the 
for  I  lie  ana- ana  ly  bis  of  soils  arc  few,  and  bat  little  expensive.    They 
'        '        are,  a  balance  capable  ofconlaining  a  quarter  of  a  pound 
of  common  soil,  and  capable  of  turning  when  loaded 
with  a  grain;  lUid  a  series  of  weights  from  a  quarter  of  a 
pound  troy  to  a  grain;  a  wire  sieve,  sufficiently  coaraeto 
admit  a  pepper-corn  (hrougli  its  apertares  j  an  Argand 
lamp  and  stand;  some  glass  bottles ;  Hessian  crucible*  ; 
porcekinorqueeo's  ware  evaporating  batons}  a  Wedge- 
wood  pestle  and  mortar;  some  Biters  made  of  halfasheet 
of  bluUing  paper,  folded  sons  to  contain  a  pint  of  liquid, 
and  greHMd  at  the  edj^e  ;  a  bone  knife,  and  an  appara- 
tus for  collecting  and  measuring  aeriform  fluids. 

The  chemical  substances  or  reagents  required  for  se- 
parating the  constituent  parts  of  the  soil,  are  muriatic 
Acid  (spirit  of  salt),  sulphuric  acid,  aod  pure  volatile  al- 
kali dissolved  in  water,  solution  of  prusstate  of  potash, 
soap  lye,  solution  of  carbonate  of  ammonia,  of  muriate 
of  ammonia,  solution  of  neutral  carbonate  of  potash. 
Slid  nitrate  of  smmania. 


m  t^  genersl  mrtlirc  of'fiMMilsf  t 
field  is  to  be  ascertained,  specimens-of  ttabotitdbetihi 
inm  dWerest  places,  two  or  ri)re«  incbn^lowArsir 
face,  and  examined  as  to  the  eimilaritjr  of  their  prapo^ 
ties.  It  sometimes  happens,  that  upon  plains  the  vUt' 
of  the  unper  stratum  of  the  land  is  of  the  same  htt^ 
and  in  this  case  one  analysis  will  bp  sufficient;  bet  is 
valleys,  and  near  the  beds  of  rivers,  there  aie  tnj 
great  difierences,  and  it  now  and  then  occars,  that  we 
part  nf  a  field  is  calcareous,  and  Bnotber  port  silicetn; 
And  in  this  case,  and  in  analognos  case*,  the  portioH 
diBereut  from  each  other  sboald  be  aeparmtely  sobmitttJ 
loex^rimtnL 

Soils,  when  collected,  if  thry  cmooot  be  inunediaith 
examined,  should  be  preserved  in  phimls  qnitc  filW 
with  them,  and  doaed  with  grotinil  g-lass  atoppen. 

The  quantity  of  soil  most  cenveaient  for  a  petfcA 
analysis  is  from  two  to  four  bundrcil  Kraina-  It  U^ioU 
be  collected  jn  dry  weather,  and  expcMcd  to  the  ata»' 
sphere  till  it  becomes  dry  to  the  touch. 

The  specific  gravity  of  a  soil,  or  tbc  relsliao  of  b 
weight  to  that  of  water,  may  be  asccrtjuned  by  intrWt- 
cing  into  a  phial,  which  wilt  contaia  s  known  quantitj 
of  water,  equal  volumes  of  water  and  of  soil  ;  ao^  tlw 
may  be  easily  done  by  pouring  in  water  till  it  is  bilf 
fulC  and  then  adding  the  soil  till  the  fluid  rices  to  lie 
mouth  ;  the  diSerence  beCwecn  tbe  weight  of  the  soil 
and  that  of  the  water  will  give  tbe  result.  Tlins,  if  tbc 
bottle  coatain  4CO  grains  of  water,  attd  gain*  300  grsiH 
when  half  filled  witb  water  and  half  with  soil,  tbe  ^ 
ci£c  gravity  of  the  sol!  will  be  two,  that  is,  it  will  )> 
twice  as  heavy  as  water  ;  and  if  it  gained  165  grsisi, 
its  specific  gravity  would  be  1815,  water  being  looo. 

It  is  of  importance  that  the  specific  gravity  of  1  ui 
abonld  be  known,  as  it  affords  an  indication  of  tbe  qmt- 
ttty  of  animal  and  vegetable  matter  it  contains;  that 
inbstances  being  always  most  abundant   in  the  lightet 

Tbe  other  physical  properties  of  soils  should  likewise 
be  examined  before  the  analysis  is  made,  aa  tbey  desotc, 
to  a  certain  extent,  their  compocitioo,  and  serve  U 
guides  in  directing  tbe  eiperimenta.  Thus  siliccoH 
soils  are  generslly  rough  to  the  touch,  and  scratch  gtaw 
when  rubbed  upon  it;  aluminous  soils  adfaere  strangly 
to  the  tongue,  and  emit  a  strong  earthy  smell  wbea 
breathed  on  ;  and  calcareous  soils  are  soft,  and  nod 
less  adhesive  than  aluminous  soils. 

3.  Soils,  though  as  dry  as  they  can 
tinued  exposure  to  air,  in  all  cases  still  c 
siderable  quantity  of  water,  whicJi  adheres  with  greit 
obstinacy  to  iheesrths  and  animal  and  vegetable  matter, 
and  can  only  be  driven  off  from  them  by  *  considenbh 
degree  of  beat.  The  first  process  of  analyis  i^  to  fnt 
the  given  weight  of  the  soil  from  as  much  of  this  water 
as  possible,  without,  in  other  respects,  aSediogils  con- 
position  }  and  this  may  be  done  bj  heatiog  it  for  tener 
twelve  minutes  over  an  Argand'a  lamp,  in  a  \iaM»a  rf 
porcelain,  to  s  temperature  equal  to  300  Fahrenheit  1 
and  in  case  a  thrrmometer  is  not  used,  the  proper  de- 
gree may  be  easily  ascertained,  by  keeping  a  piece  U 
wood  in  contact  witb  the  bottom  of  the  dish:  as  tone ' 
the  colour  of  the  wood  remains  unaltered,  the  faealisDst 
too  high  ;  but  when  tbe  wood  begins  to  be  chanvd, 
the  process  must  be  stopprd.  A  small  quantity  of  water 
will  perhaps  remain  in  the  soil  even  after  this  opeiaiion, 
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»It«.      bat  it  always  aBbrds  useful  comparative  results  ^  and  if 
» ■'    «'  a  higher  temperature  \fcre  employed,  tlie  vegetable  or 
animal  matter  would  undergo   decomposition,  and   in 
consequence  the  experiment  be  wiiolly  unsatisfactory* 

The  loss  of  weight  in  the  process  should  be  carefully 
noted  'y  and  when  in  400  grains  of  soil  it  reaches  as 
high  as  50,  the  soil  may  he  considered  as  in  the  great- 
est de<»ree  absorbent,  and  retentive  of  water,  and  will 
generally  be  found  to  contain  a  large  proportion  of  alu- 
minous earth.  When  the  loss  is  only  from  20  to  10,  the 
land  may  be  considered  as  only  slightly  absorbent  and 
^  retentive,  and  the  siliceous  earth  as  most  abundant, 
uiion  4.  None  of  the  loose  stones,  gravel,  or  large  vegeta- 
^^  ble  hbres  should  be  divided  from  the  pure  soil  till  after 
the  water  is  drawn  off;  for  these  bodies  are  themselves 
often  highly  absorbent  and  retentive,  and  in  consequence 
influence  the  fertility  of  the  land.  The  next  process, 
iiowever,  after  that  of  heating,  should  be  their  separft" 
lion,  which  may  be  easily  accomplished  by  the  sieve,  af- 
ter tbe  soil  has  been  gently  bruised  in  a  mortar.  TLe 
weights  of  the  vegetable  fibres  or  wood,  and  of  tbe  gra- 
vel and  stones,  should  be  separately  noted  down,  and  the 
nature  of  the  last  ascertained :  if  calcareous,  they  will 
efiervasce  with  acids  ;  if  siliceous,  they  will  be  suffici- 
ently hard  to  scratch  glass  *,  and  if  of  the  common  alumi- 
nous class  of  btones,  they  will  be  soft,  easily  scratched 
;  with  a  knife,  and  incapable  of  eflfervescing  with  acids. 

atioD       J,  The  greater  number  of  soils,  besides  gravel  and 
I  "^"^  stones,  contain  larger  or  smaller  proportions  of  sand  of 
^'     different  degress  of  fineness }  and  it  is  a  necessary  opera- 
i^ck   tion,  tbe  next  in  the  process  of  analysis,  to  detach  them 
fiom  the  parts  in  a  state  of  more  minute  division,  such 
as  clay,  loam,  marie,  and  vegetable  and  animal  matter. 
This  may  be  effected  in  a  way  sufficiently  accurate,  by 
agitation  of  the  soil  in  water.     In  this  case,  the  coarse 
sand  will  generally  separate  in  a  mioute,  and  the  finer 
in  two  or  thi*ee   minutes ;  whilst  tbe  minutely  divided 
animal  or  vegetable  matter  will  remain  in  a  state  of  me- 
chanical suspension  for  a  much  longer  time ;  so  that,  by 
pouring  the  water  from  the  bottom  of  tbe  vessel,  after 
one,  two,  or  three  minutes,  the  sand  will  be  principally 
separated  from  the  other  substances,  which,. with  the  wa- 
ter containing  them,  must  be  poured  into  a  filter,  and^ 
after  the  water  has  passed  through,  collected,  dried,  and 
weighed.  The  sand  must  likewise  be  weighed,  and  their 
respective  quantities  noted  down.  The  water  of  lixivia- 
tion  must  be  preserved,  as  it  will  be  found  to  contain 
the  saline  matter,  and  the  soluble  animal  or  vegetable 
^  matters,  if  any  exist  in  the  soil, 
ioa-        6.  By  the  process  of  washing  and  filtration,  the  soil 
r  the  is  separated  into  two  portions,  the  most  important  of 
which  is  generally  the  finely  divided  matter.     A  minute 
analysis  of  the  sand  is  seldom  or  never  necessary,  and 
its  nature  may  be  detected  in  the  same  manner  as  that 
of  the  stones  or  gravel.     It  is  always  either  siliceous 
sand,  or  calcareous  sand,  or  |i  mixtuie  of  both.     If  it 
consist  wholly  of  carbonate  of  lime,  it  will  be  rapidly 
soluble  in  muriatic  acid,  with  effervescence ;   but  if  it 
consist  partly  of  this  substance,  and  partly  of  siliceous 
matter,  the  respective  quantities  may  be  ascertained  by 
v^eighing  the  residuum  after  the  action,  of  tbe  acid, 
which  must  be  applied  till  the  mixture  has  acquired  a 
sour  taste,  and  has  ceased  to  effervesce.     This  residu- 
um is  the  siliceous  part  \  it  must  be  washed,  dried,  and 
heated  strongly  in  a  crucible  :  the  difference  between  the 
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Weight  of  the  whole,  indicates  the  proportion  of  calca- 
reous sand. 

7.  The  finely  divided  matter  of  the  soil  is  usually  ^^-^jjamina- 
ry  compound  in  its  nature  j  it  sometimes  contains  all  the^i^^'^f  i]j^ 
four  primitive  earths  of  soils,  as  well  as  animal  and  ve- finely  dt- 
getable  matter  j   and  to  ascertain   the  proportions  of  v»«l«d  n>*t- 

these  with  tolerable  accuracy,  is  the  most  difficult  part^*'®*^  ^'*"» 

-   .         ,.     .  ,        •'^  *^       and  mode 

of  the  subject.  ofdciect- 

Tbe  first  process  to  be  performed,  in  this  part  of  the  in|r  mild 
analysis,  is  the  exposure  of  the  fine  matter  of  the  soil  to  lime  and 
the  action  of  the  muriatic  acid.     This  substance  should  magnesia^ 
be  poured  upon  the  earthy  matter  in  an  evaporating 
bason,  in  a  quantity  equal  to  twice  the  weight  of  the 
earthy  matter*,  hot  diluted  with  double  its  volume  of 
water.     The  mixture  should  be  often  stirred,  and  suf- 
fered to  remain  for  an  hour  or  an  hour  and  a  half  before 
it  is  examined. 

If  any  carbonate  of  lime  or  of  magnesia  exist  in  tbe 
soil,  they  will  have  been  dissolved  in  this  time  by  the 
acid,  which  sometimes  takes  up  likewise  a  little  oxide 
of  iron  ^  but  very  seldom  any  aluhiina. 

The  fluid  should  be  passed  through  a  filter ;  the  solid 
matter  collected,  washed  with  ram  water,  dried  at  a 
moderate  heat,  and  weighed.  Its  loss  will  denote  tbe 
quantity  of  solid  matter  taken  up.  The  washings  must 
be  added  to  the  solution ;  which,  if  not  sour  to  the  taste^ 
must  be  made  so  by  tbe  addition  of  fresh  acid,  whena' 
little  solution  of  common  prussiate  of  potash  must  be  ^ 
mixed  with  the  whole.  If  a  blue  precipitate  occnr,  it 
denotes  the  presence  of  oxide  of  iron,  and  the  solution  of 
the  prussiate  must  be  dropped  in  till  no  further  effect  is 
produced.  To  ascertain  its  quantity,  it  most  be  collec- 
ted in  the  same  manner  as  other  solid  precipitates,  and 
heated  :  the  result  is  oxide  of  iron. 

Into  the  fluid  freed  from  oxide  of  iron,  a  solution  of 
neutralized  carbonate  of*  potash  must  be  poured  till  all 
effervescence  ceases  in  it,  and  till  its  taste  and  smell  in- 
dicate a  considerable  excess  of  alkaline  salt. 

The  precipitate  that  falls  down  is  carbonate  of  lime  } 
it  must  be  collected  .on  the  filtcTi  and  dried  at  a  heat  be- 
low that  of  redness. 

The  i*emaining  fluid  must  be  boiled  for  a  quarter  of 
an  hour,  when  the  magnesia,  if  any  ekist,  will  be  pre- 
cipitated from  ft,  combined  with  carbonic  acid,  and  its 
quantity  is  to  be  ascertained  in  the  same  manner  as  that 
of  the  carbonate  of  lime. 

If  any  minute  portion  of  alumina  should,  from  pe- 
culiar circumstances,  be  dissolved  by  the  acid,  it  will  be 
found  in  the  precipitate  with  the  carbonate  of  lime,  and 
it  may  be  separated  from  it  by  boiling  for  a  few  minuted 
with  soap  lye,  sufficient  to  cover  the  solid  matter*  This 
substance  dissolves  alumina,  without  acting  upon  citrbo- 
nate  of  lime. 

Should  the  finely  divided  soil  be  sufficiently  calcare- 
ous to  effervesce  very  strongly  with  acids,  a  very  simple 
method  may  be  adopted  for  ascertaining  the  quantity  of 
carbonate  of  lime,  and  one  sufficiently  accurate  in  all 
eommon  cases. 

Carbonate  of  lime,  in  all  its  states,  contains  a  deter- 
minate proportion  of  cai'bontc  acid,  t.  e,  about  45  per 
cent,  'y  so  that  when  the  quantity  of  this  elastic  fluid,  gi<- 
ven  out  by  any  soil  during  the  solution  of  its  calcareous - 
matter  in  an  acid,  is  known,  either  in  weight  or  mea- 
sure, the  quantity  of  carbonate  of  lime  may  be  easilj 
discovered. 

When 
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Soili.          Wheo  the  procenliT  diminntioa  of  weight  U^nplDf*  the  preccM  for  detectiag  them,  *ad  KKcrtmiiiiiig  tktr 
'        «      "'  ei,  tvo  parts  of  the  acid  kod  one  put  ol  the  matter  .of  quantitiea,  ii  the  lame  in  both  itutancea.                            ^ 
the  soil  must  be  neighed  in  two  sepante  bottles,  and  Themethod  of  amlysisby  salpburic  acidisnifficMl- 
very  Blowly  mixed  together  till  the  efferreKcnce  ceases  ;  ly  precise  for  all  utud  experiueDts  ;   but  if  very  gnt^^ 
the  diSerence  between  ibcir  weight  before  and  after  the  accuracy  be  an  object,  Aiy  carbonate  of  potash  maM  Lt, 
experiment  denotes  the  quanlilT  of  carbonic  acid  loat;  emplojed  at  the  agent,  and  the  residuum  of  the  inciH-i 
for  every  four  grains  and  a  half  of  which,  ten  grain)  of  ration  mnst  be  heated  red  for  half  ad  hour,  witb  W' 
carbonate  of  lime  mast  be  estimated.  times  its  weight  of  this  substance,  in  a,  crucible  ofiilnt,' 
The  best  method  of  collecting  the  carbonic  acid,  »  or  of  well  baLed  porcelain.  The  mas*  obtained  biikI  It, 
as  to  discover  its  rolome,  is  bv  the  pneumatic  apparalut,  dissolved  in  muriatic  acid,   and  tbc  solution  evaponltl 
the  construction  and  application  of  which  are  described  till  it  n  nearly  solid  ;  distilled  water  niuot  then  bciddt^ 
at  the  end  of  this  article.     The  estimation  is,  for  every  by  which  the  oxide  of  iron  and   all    the  earth*,  cicrfl 
onnce  measure  of  carbonic  acid,  two  grains  of  carbonate  silica,  will   be   dissolved   in  combiaation   aa  moriiio. 
I          of  lime.  The  silex,  after  the  usual   pro<:eas    of   liziviatioo,  wnt 
Mode  oT          8.  After  the  fine  matter  of  the  soil  has  been  acted  up-  be  heated  red  ;   the  other  substances   may  be  sepantej 
f^^"^    on  by  muriatic  acid,  the  next  process  i*  to  ascertain  the  in  the  same  nunner  as  from  the  inariatlc  and  solpbiifie 
■nutitv  of  quantity  of  finely  divided  insoluble  animal  and  vegetable  solutions. 

uioluble      matter  that  it  conlatni.  lo.   If  any  Mline  matter,  or  aolubte  vegetable  orui- 

tatij  ii-_         This  may  be  done  with  sofGeient  precision,  by  heating  mal  mutter,  he  suspected  in  the  soil,  it  will  be  fooadii 

™p  "''   it  to  strong  ignition  in  a  crucible   over  a  common  fire  the  water  of  lixivistion  used  forwparatiDg  the  saod. 

veaeultle     ''"  ""^  blackness  remains  in  the  mass.    It  should  be  of-  This  water  must  be  evaporated  to  dryness   in  as  ip- 

■alter.        ten  stirred  with  a  metallic  wire,  so  as  to  expose  new  sur-  propriate  dish,  at  a  heat  below  its  boiling  point. 

faces  continually  to  the  air ;  the  loss  of  weight  that  it  If  the  solid  matter  obtained  is  of  a  brown  colour  ini 

undergoes  denotes  the  quantity  of  the  substance  that  it  inflammable,  it  may  be  considered    as    partly   vegrUUt 

contains  destructible  by  6re  and  air.  extracL     If  its  smell,  when  exposed  to  heat,  be  strong 

It  is  not  possible  to  ascertain  whether  this  substance  is  and  foetid,  it  contains  animal  mucilaginous  or  gelatinixa 

wholly  animal  or  vegetable  matter,  or  a  mixlore  of  both,  substance  ;  if  it  be  white  and  transparent,  it  may  becoo- 

AVhen  the  smell  emitted  during  the  incineration  isaimi'  sidered  as  principally  saline  matter.     Nitrate  of  poUik 

)ar  to  that  of  burnt  feathers,  it  is  a  certain  indication  of  (nitre),  or  nitrate  of  lime,  is  indicated  in  this  saltH 

some  animal  matter ;  and  a  copions  blue  flame  at  the  matter,  by  its  detonating  with  a   burning   coal.    Snl- 

time   of  ignition  almost  always  denotes  a  considerable  pbate  of  magnesia  may  be  detected  by  its  bitter  tade; 

proportion  of  vegetable  matter.     In  cases  when  the  ex-  and  sulphate  of  potash  produces  nn  alteration    in  sals- 

periment  is  needed  to  be  very  quickly  performed,  the  tion  of  carbonate  of  ammonia,  but  precipitates  loluticn 

destruction  of  tbe  decomposable  lobslances  may  be  as-  of  muriate  of  barytes. 

sisted  by  the  agency  of  nitrate  of  ammonia,  which,  at  1 1.  Shoold  sulphate  or  phosphate  of  line  be  suspected 
the  time  of  ignition,  may  be  thrown  gradually  upon  the  tn  (he  entire  soil,  the  detection  of  them  requires  a  fu- 
heated  roam,  in  tbe  quantity  of  twenty  grains  for  every  ticnlai  pioceia  upon  it.     A  given  weight  of  it,  fi>r  is-. 
hundred  of  residual  oil.     It  affords  the  principle  neces-  stance  four  hundred  grains,  mnst  he  healed  red  for  htiS 
sary  lo  the  combustion  of  the  animal  and  vegetable  mat*  an  hour  in  a  crucible,  mixed  with  one- third  of  powder- 
ter,  which  it  causes  to  be  concerted  into  elastic  floids ;  ed  charcoal.  The  mixture  mnst  be  boiled  for  a  quarter 
and  it  is  itself  at  the  same  time  decomposed  and  lost.  of  an  hour,    in  a  half-pint  of  water,    and  the  fluid  col-| 
Mode  of           9>  The  substances  remaining  after  the  decomposition  looted  through  the  6ller,  and  exposed    for  some  days  Is 
MpuatiSK  of  the  vegetable  and  animal    matter,  are  generally  mi-  the  atmosphere  in  an  open  vessel.    If  any  soluble  qosa- 
aJoDUDMu    nute  panicles  of  earthy  matter  containing  usually  alu-  tity  of  sulphate  of  lime  (gypsunij  existed    in  the  soil,  • 
tt°~    '»>■'*■'"' *"ic  *<['' c**'"'''"*^ '^^i^' of^'ron.  white  precipitate  will   gradually  form    in   the  fluid,  and 
and  oxide         '^u  separate  these  from  each  other,  the  solid  matter  the  weight  of  it  will  indicate  the  proportion, 
•rlron.         should   be  boiled  for  two  or  three  hours  with  sulphnric  Phosphate  of  lime.  If  any  exist,   may    be    separated 
acid,  diluted  with   four  times  its  weight  of  water  i  tbe  from  the  soil  after  the  process  for   gypEum.      Moriilic 
quantity  of  the  acid  should  be  regulated  by  the  quantity  acid  must  be  digested  upon  the  soil,    in  qosntity  more 
of  solid    residuum  to  he  acted  on,  allowing  for  every  than  sufficient  to  saturate  the  soluble  earths  ;  tbe  solo- 
hundred  grains  two  drachms  or  one  hundred  and  twenty  tion  must  be  evaporated,  and  water  poured  upon  the  Mt- 
grains  of  acid.  lid  matter.     This  fluid  wilt  dissolve  the   compouodi  sf 
The  substance  remaining  after  the  action  af  the  acid  earths  with  tlie  muriatic  acid,  and  leave    the  phosphate 
may  be  considered  as  siliceous ;  and  it  mast  be  separat-  of  lime  untouched. 

ed  and  its  weight  ascertained,  alter  washing  and  drying  1 2.  When  the  examination  of  a  soil  ia  completed,  [be 

in  the  u<ual  manner.  products  should  be  classed,  and  their  quantities  added  to- 

Tlie  alumina  and  tbe  oxide  of  iron,  if  they  exist,  are  getber;   and  if  tliey  nearly  equal  the  original  quantity 

both  dissolved  by  the  sulphuric  acid  ;   they  may  be  se-  of  soil,  the  analysis  may  be  considered  as  accurate.    It 

parated  by  carbonate  of  ammonia,  added  to  excess  ■,  it  must  however  be  noticed,  that  when  phosphate  or  nl- 

tfarows  down  the  alumina,  and  leaves  the  oxide  of  iron  phato  of  lime  is  discovered  by  the    independent  proceM 

in  solution  ;  and  this  substance  may  be  separated  from  1 1.  a  correction  must  be  made  for  the  general  proccM, 

the  liquid  by  boiling.  by  subtracting   a  sum  equal  lo  their  weight   from  tb« 

Should  any  magnesia  and  lime  have  escaped  solution  quantity  of  carbonate  of  lime  obtained  hy  precipilatioi 

in  the  muriatic  acid,  they  will  be  found  in  the  sulphu-  from  tlw  muriatic  acid, 

lie  acid  ;  this,  however,  is  scarcely  cTct  the  case  }  hot  In  arranging  the  products,  the  form  should  be  lo  tbe 
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order  of  the  experimeiitB  by  wbich  tbey  were  obtain- 
ed. 

Thus,  400  grains  of  a  good  siliceoas  sandy  soil  may 
be  suppottd  to  contain 


Of  water  of  absorption,  -  -  18  grs, 

Of  loose  stones  and  gravel,  principally  sili- 
ceoas,        ....  42 
Of  undecompounded  vegetable  fibres,  10 
Of  fine  siliceoas  sand,              -           -           200 
Of  minutely  divided  matter  separated  by  fil- 
tration, and  consisting  of 
Carbonate  of  lime,.             -              -               25 
Carbonate  of  magnesia,         -            -  4' 
Matter  destructible  by  heat,  principally  ve- 


Sili 


getable,  -  -  -  10 
ica,  -  *  -  -  40 
Alumina,  -  •  -  32 
Oxide  of  iron,  ...  4 
Soluble  matter,  principally  sulphate  of  pot- 
ash and  vegetable  extract,  -  5 
Gypram,  -  -  .  3 
Phosphate  of  lime,                 .              •  2 


■ioal 
msition 
rtUe 
■oils 

is  cli- 


sfioilt 
sribr 


and 


Amonnt  of  all  the  products,     395 
Loss,  -  .  5 

In  this  instance  the  loi^  is  supposed  small;  but  in  gene- 
f  al,  in  actual  experiments,  it  will  be  found  much  great- 
er, in  consequence  of  the  difficulty  of  collecting  the 
whole  quantities  of  the  different  precipitates;  and  when 
it  is  within  thirty  for  four  hundred  grains,  there  is  no 
reason  to  suspect  any  want  of  due  precision  in  the  pro- 

CC86eo« 

13.  A  very  fertile  corn  soil  from  Ormiston  in  East 
Lothian  afforded,  in  100  parts,  only  11  parts  of  mild 
calcareous  earth;  k  contained  25  parts  of  siliceous  sand: 
the  finely  divided  clay  amounted  to  45  parts.  It  lost 
nine  in  decomposed  animal  and  vegetable  matter,  and 
four  in  water,  and  afforded  indications  of  a  small  quan- 
tity of  phosphate  of  lime. 

This  soil  was  of  a  very  fine  texture,  and  contained- 
very  few  stones  or  vegetable  fibres.     It  is  not  unlikely 
that  its  fertility  was  in  some  measure  connected  with  the- 
phosphate ;  for  this  substance  is  found  in  wheat,  oats, 
and  barley,  and  may  be  a  part  of  their  food. 

A  soii  from  the  lew  lands  of  Somersetshire,  celebra* 
ted  for  producing  excellent  crops  of  wheat  and  beans- 
without  manure,  was  found  to  consist  of  one-ninth  of  sand, 
chiefly  siliceous,  and  eight-ninths  of  calcareona  marl 
tinged  with  iron,  and  containing  about  five  parts  ii>  100 
of  vegetable  matters  No  phosphate  or  sulphate  of  lime 
ceidd  be  detected' in  it ;  sa  that  its  fertility  must  have 
depended  principally  upon  its  power  of  attracting  prin- 
ciples of  vegetable  nourishment  from  water  and  the  at- 
mosphere. 

Mr  Tillet,  in  some  experiments  made  on  the  com- 
position of  soils  at  Paris,  found  that  a*  soil  composed 
of  three-eighths  of  clay,  two-eighths  of  river  sand,  and 
three-eighths  of  the  parings  of  limestone,  was  very,  pro- 
per for  wheat. 

14.  In  general,  bulbous  roots  require  a'  soil  moch 
nore  sandy  and  less  absorbent  than  the  grasses.  A  very 
good  potato  soil,  from  Varsel  in  Cornwall,  afforded 
seven-eighths  of  siUceova  sand  >  and  its  absorbent  power 


was  so  small,  that  100  parts  lost  only  two  by  drying  at 
400  Fahrenheit. 

Plants  and  trees,  the  roots  of  which  are  fibrous  and 
hard,  and  capable  of  penetrating  deep  into  the  earth, 
will  vegetate  to  advantage  in  almost  all  common  soils 
which  are  moderately  dry,  and  which  do  not  contain 
a  very  great  excesn  of  vegetable  matter. 

The  soil  taken  from  a  field  at  Sheffield-place  in  Sus- 
sex, remarkable  for  producing  flourishing  oaks,  was 
found  to  consist  of  six  parts  of  sand,  and  one  part  of 
clay  and  finely  divided  matter.  And  100  parts  of  the 
entire  soil,  submitted  to  analysis,  produced 


Water, 

Silica, 
Alumina,* 

* 

3  parte 

54 
28 

Carbonate  of  lime. 

•• 

3 

Oxide  of  iron. 

* 

s 

Decomposing  vegetable 
Loss, 

nmtter, 

4 
3 

15 
15.  From  the  great  difference  of  the  causes  that  in-  ImproTt- 

fluence  the  productiveness  of  lands,  it  is  obvious  that,™*"^i"^* 
in  the  present  state  of  science,  no  certain  system  can  be|^*|,||^^ 
devised  for  their  improvement,  independent  of  experi-  emnpodtioa 
ment :  but  there  are  few  cases  in  which  the  labour  of  of  tlie 
analytical  trials  will  not  be  amply  repaid  by  the  cer-  earthyparli 
tainty  with  which  they  denote  the  best  methods  of  ame-     ' 
lioration  ;:  and  this  will  particularly  happen  when  the . 
defect  of  composition  is  found  in  the  proportions  of  the 
primitive  earths. 

In  supplying  animal  or  vegetable  manure,  a  tempo* 
rary  food  only  is  provided  for  plants,  which  is  in  all ' 
cases  exhausted  by  means  of  a  certain  numberof  crops; . 
but  when  a  soil  is  rendered  of  the  best  possible  consti- 
tution and  texture,  with  regard  to  its  earthy  parts,  its  , 
fertility  may  be  considered  as  permanently  established/ 
It  becomes  capable  oF  attracting  a  very  large  portion  of 
vegetable  nonrishment  from  the  atmosphere,  and  of  pro-  - 
docing  its  crops  with  comparatively  little  labour  and 
ezpence. 


Description  of  the  Apparatus  Jor  the  Analysis  of  Soils* . 

A,  Retort 

B,  B,  Funnels  for  the  purpose  of -filtrating. 
D,  Balance. 

£,  Argand^s  lamp. 

F,  G,  H,  K,  The  different  parts  of  the  apparatus  re^  > 
quired  for  measuring  the  quantity  of  elastic  fluid  given  - 
out  during  the  action  of  an  acid  on  calcareous  soils. 

F,  Represents  the  bottle  for  containing  the  soil. 
K,.Tbe  bottle  containing  the  acid  furnished  with  m\ 

stopcockk 

G,  Tha  tube  connected  with  a  flkccid  bladder. 
I,  The  graduated  measure. 

H,  The  bottle  for  containing  the  bladder.    When^ 
this  instniment  is  used,  a  given  quantity  of  soil  is  intro- 
duced into  F;  K  i»  filled  with  muriatic  acid  diluted' 
with  an  equal  quantity  of  water  ;  and  the  stopcock  be- 
ing closed  is  connected  with  the  upper  orifice  of  F," 
which  is  ground  to  receive  it.     The  tube  G  is  introdn- 
ced  into  the  lower  orifice  of ^  F,  and  the  bladder  con- 
nected with  it  placed  in  its  flaccid  state  into  H,  whick 
is  filled  with  water.     The  gradoated  measure  is  placed: 
under-th«  tube  of  Ht    When  the  stopcock  of  K  is  tum- 


Plata 
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Suit,      e^i  the  Bciit  fiovra  iats  F,  nnd  icU  iipoD  the  soil ;  the  tSe  eoil ;  for  everj  ouDce  meuvrc  of  wliicli  two  gnat 

y-'y"  '  eluatic  fluid  generated  itvwes  through  C  iato  the  blad-  of  cwbonate  of  lime  mny  be  estiinated.                          ^ 

der,  and  displaces  a  quaotitj  of  water  in  U  equal  to  it  L,  Repre»enti  the  itand  for  the  lamp, 

in  bulk,  and  ihi*  naler  flaws  through  the  lube  inlo  the  M,  N,  O,  P,  Q,  B,  S,  Represent  the  bottles  c«Uii- 

graduated  measure  ;  the  water  in  whicli  gives  bj  its  to-  Eng  the  differeDt  reagents*.    See  Cbemistkv,  and  Hi-, 

.lume  the  proportioD  of  carbonic  acid  disengaged  fnun  couroslTiOti  CKCutCAL,  Suffleuent.                      h 
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Artificial  Stose.  See  Stucco. 
"^  E/attic  SioKB.  Some  marbles  possess  Hie  propeitf 
of  elasticilj,  and  hence  come  under  the  denominatiou 
of  elastic  stones.  But  the  must  rcmarkfcble  stone  of  thts 
nature  is  the  elastic  sandstone  from  Brazil.  It  is  a  mi' 
caceoua  sandstone  in  laminEe  not  exceeding  halt  an  inch 
in  thickness.  Some  siliceous  stones  also  have  the  same 
.properly,  or  acquire  it  by  beingexposedtoacertain  de- 
gree of  heat. 

Philosopher' I  Stose.     See  PaiLOsorusa's  Stont. 

Precious  Stoxes.     See  Gem. 

Mocking  SrowEf  or  Logan,  a  stone  of  a  prodigious 
size,  so  exactly  poised,  that  it  would  rock  or  ifhuLe  with 
the  smallest  force.  Of  these  stones  the  ancients  g!ve  us 
some  account.  Pliny  says,  that  at  Harpssa,  a  town  of 
Asia,  there  was  a  rock  of  such  a  wonderl'nl  nature,  that 
if  touched  with  the  Gnger  it  would  shake,  but  could 
not  be  moved  from  itii  place  with  the  ivhole  force  of  the 


l^lj.    body*.      Ptolemy  Hephestion    mentmnst  a  gygonian 

„         stone  near  the  ocean,  which  was  agitated  when  struck 

>■  iii     Wthe  stalk  of  an  asphodel,  but  could  not  be  removed 

by  a.  great  exertion  offeree.    The  word  ^^oniW  seems 

to  be  Celtic  ;  {nt  giifingog  signifles  ruaiitam,  the  rock- 

ioK-stoiie. 

Many  rocking  stones  ere  to  be  found  in  diDerent 
parts  of  this  island  i  some  natural,  others  artificial,  or 
placed  in  ttieir  position  by  human  art.  la  the  parish  of 
St  Leven,  Cornwall,  there  is  promontory  called  Co*' 
tie  Trcryn.  On  the  western  side  of  the  middle  group, 
near  the  top,  lies  a  very  large  stone,  so  evenly  poised 
that  any  hand  may  move  it  from  one  side  to  another  \ 
yet  it  is  so  fiied  on  its  base,  that  no  lever  DOr  any  me- 
chanical force  can  remove  it  from  its  present  situation. 
It  is  called  the  Logan-ttoae,  and  is  at  such  a  height  from 
the  groonil  that  no  person  can  believetbat  it  was  raised 
to  its  present  position  by  art.  But  there  are  otherrock- 
ingatoncs,  which  are  so  shaped  and  so  situated,  that  there 
can  be  no  doubt  but  they  were  erected  by  human 
gth.  Of  this  kind  Borlase  thinks  the  great  QuafV 
arn-lehau,  in  the  pariah  of  Tywidnek,  to  be.  It 
_9  feet  tn  circumference,  and  four  feet  thick  at  a  moi- 
dium,  and  stands  on  a  single  pedestal.  There  ts  also  a 
remarkable  stone  of  the  same  kind  In  the  island  of  St 
Agnes  in  Scilly.  Tbe  under  rock  is  lo  feet  Eix  inches 
liigb^47  feet  reund  the  midilte,  and  touches  ibe  ground 
nitb  no  more  than  half  its  base.  The  upper  rock  oesls 
on  one  point  only,  and  Is  so  nicely  balanced,  ttiac  two 
or  thiee  iD^  witi)  a  polecan  move  it.  It  is  eight  feet 
aixninches  hy^,  and  47  in  circumference.  On  the  top 
there  is  a.basoa  hollowed  ant,  three  ft^t  eleven  lochea  in 
d;^pieter  at  a.mediiun,  but  wider  nt  the  brim,  and  three 
feet  deejk  F.iom  the  globular  shape  of  ibis  upper  stone, 
it  is  highly  probabl*  that  it  woi  rounded  by  human  art, 


trength. 
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and  perhapt  even  placed  <hi  its  pedestal  by  bnotu  ^ 
strength.  In  Silhney  parish,  near  Uelston,  in  CoroeiQ, 
stood  tbe  famous  iogan,  or  rocking  atooe,  r  niaiiiral)  1 
called  Mtn  Amber,  q.  d.  Men  au  Bar,  or  tbe  (op  iMc.'i 
It  was  eleven  feet  by  six,  and  four  high,  and  so  ainlti 
poised  on  another  stone  that  a  little  child  could  meteit, 
and  all  travellers  who  came  this  iray  destred  to  tee  il. 
But  Sbrubsall,  Cromwell*;:  ^veinor  of  Pendeonis,  >itk 
much  ado  caused  it  to  be  ondtrmined,  to  tbe  great griif 
of  the  country.  There  are  some  marks  of  thetoMsa 
it,  and,  by  its  quadrangular  shape,. it  w«*  probably  de. 
dicaled  to  Mercury. 

That  the  rocking  stooei  are  mooii meats  erected  hf 
tbe  Druids  cannot  be  doubted  i  but  tradilioo  has  wt 
inrormed  us  for  what  purpose  they  were  tnlendcd.  Ur 
Tcland  thinks  that  the  Druids  made  tbe  peo^e  beli«*« 
that  they  alone  could  move  them,  and  that  by  a  min- 
cle  i  and  that  by  this  pretended  miracle  they  condeouKd 
or  acquiUed  the  accused,  and  brought  criminals  lo  c«- 
fess  what  could  not  otherwise  be  extorted  fnm  then. 
Hew  far  this  conjeetnre  is  right  ne  shall  leave  lo  ihoM 
who  are  deeply  versed  tn  the  knonledge  of  antiqeiiit* 
to  determine.  _ 

&nei'oiw£'roKS,  akindof  stone  remarkable  foreout- 
ting  an  agreable  sound  when  struck,  and  mnch  used  Is 
China  for  making  musical  iDstrunienla  ivhicb  they  call 

The  vanoui  kinds  of  sonorous  stooea  known  in  Cbioa 
differ  considerably  from  one  another  in  beauty,  and  is 
the  strength  and  duration  of  their  tone  ;  and  what  n 
very  surprising,  is  that  this  difference  cannot  be  ^ 
covered  either  by  tbe  different  degrees  of  their  hardncM, 
weight,  or  fineness  of  grain,  or  by  any  other  qualitiei 
which  might  be  supposed  to  determine  it.  Somestsocs 
are  found  remarkably  hard,  which  are  very  soDonNn ; 
and  others  exceedingly  soft,  which  have  an  excellcBl 
tone  {  some  extremely  heavy  emit  a  very  sweet  touod ; 
and  there  are  others  as  light  as  pnmiee  stooe  wbich  haic 
also  an  agreeable  sound. 

The  chemists  and  naturalists  of  Eurspe  have  nenr 
yet  attempted  to  discover,  whether  some  of  onr  slwa 
may  not  have  tbe  same  properties  as  tbe  sonoreus  stoort 
of  the  extremities  of  Asia.  It  however  appran,  tliat  ibc 
Romans  were  foniH^rly  acqusinted  with  a  sonorous  itoM 
of  the  class  of  Anrn^-cAe.  Pliny  (saya  the  Abbe  dv 
Bos,  in  his  BeBettions  on  Poetry  and  Paiotiog,  wbro 
speaking  of  cnrioos  stones)  observes  that  tbe  slaee  cal- 
led npAonat,  or  6raaf»  tmad,  is  black  ;  and  that,  ac- 
cording to  the  etymology  of  its  name,  it  sends  fulh  a 
sound  much  resembling  that  of  brass  when  it  is  strsck. 
The  passage  of  Pliny  is  as  follows  :  CAaleopJumm*  migt* 
eit  1  ted  ctisa  aris  tituu'ium  reddit. 

Some  sonorous  stones  wereatlengtb  eeat  iite  Fisncr, 
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VLtiA  the  Ute  Duk«  do  Ckftalnet  examii^ed  them  with  par- 
ticular attention.  The  following  are  some  of  bis  observa- 
tions :  **  The  Academy  of  Sciences,  Mr  Rom6  de  Lisle, 
an<l  several  other  learned  mineralogists,  when  asked  if 
thev  were  acquainted  with  the  black  stone  of  which  the 
Chinese  king  was  made,  for  answer  cited  ttie  passage  of 
Pliny  mentioned  by  Boetius  de  Boot,  Linnieut,  and  in 
Ihe  Dictionary  of  Bomnre,  and  added  what  Mr  Andei- 
son  sayii  in  his  Natural  History  of  Iceland  respecting  a  *  40  lesser  stones  (the  highest  6  feet),  of  which  only  19 


circlet  and  two  OTals.     The  outer  circle  isiibout  108     SXomt- 
feet  diameter,  consisting  when  entire  of  60  stones,  30     Ijcdj^c. 
uprights  and  30  imposts,  of  which  remain  only  24  up-'       t, 
rights,  19  standing  and  7  down,  3t  feet  asunder,  and  ^eda;fonnt 
imposts.     Eleven  uprights  have  their  5  imposts  on  them  Camdcn  $ 
by  the  grand  entrance.     Thene  stones  are  from  13  to  20  Britmmi» 
feet  high.    'The  lesser  circle  is  somewhat  more  than  8^^^' '^ 
feet  from  tlie  inside  of  the  outrr  one,  and  consisted  of  ^  *  '^ 


Uuish  kind  of  stone  which  is  very  sonorous*  As  the 
black  stone  of  the  Chinese  becomes  of  a  bluish  colour 
when  filed,  it  is  probably  of  the  same  species.  None  of 
the  rest  who  were  consulted  had  ever  seen  it.  The  Chi- 
nese stone  has  a  great  resemblance  at  first  sight  to  black 
marble,  and  like  it  is  calcareous  \  but  marble  generally 
is  not  sonorous.  It  also  externally  resembles  touchstone, 
which  is  a  kind  of  basaltes,and  the  basaltes  found  near 
volcanoes  \  but  these  two  stones  are  vitrifications.*' 

The  duke  next  endeavoured  to  procure  some  infor- 
mation from  the  stone-cutters.  They  all  replied,  that 
blue-coloured  marble  was  very  sonorous,  and  that  they 
had  seen  large  blocks  of  it  which  emitted  a  veiy  strong 
sound  \  but  the  duke  having  ordered  a  king  to  be  con- 
structed of  this  kind  of  stune,  it  was  found  that  it  did 
not  possess  that  property.  By  trying  the  black  marble 
of  Flanders,  a  piece  was  at  length  found  which  emitted 
an  agreeable  sound :  it  was  cut  into  a  king,  which  is  al- 
most as  sonorous  as  those  of  China.  All  these  observa- 
tions give  us  reason  to  believe  that  the  stones  of  which 
the  king  are  formed  are  nothing  else  but  a  btack  kind 
of  marble,  the  constituent  parts  of  which  are  the  same 
as  those  of  the  marble  of  Europe,  but  that  some  dif- 
ference in  their  organization  renders  them  more  or  less 
sonorous. 

Swute-STOSE  {lapis  sutTius)^  w  fetid  $tone^  so  called 
from  its  excessively  fetid  smell,  is  a  calcareous  stone  im- 
pregnated with  petroleum.    See  Mineralogy  Index. 

StonB' Marrow^  a  variety  of  clay  so  called  from  its 
having  the  appearance  of  marrow. 

SrosB-Ware^  a  species  of  pottery  so  called  from  its 
hardness.     See  DELFT-Ware  and  Porcllain. 

Stone  in  the  Biadder.  See  Medicine,  N°  400,  and 
Surgery  Index. 

SroNEy  in  merchandise,  denotes  a  certain  weight  for 
weighing  commodities.  A  stone  of  beef  at  London  is 
the  quantity  of  eight  pounds :  in  Herefordshire  1 2 
pounds:  in  the  North  16  pounds.  A  stone  of  glass  is 
live  pounds ;  of  wax  eight  pounds.  A  stone  of  wool 
(according  to  the  statute  of  11  Hen.  VIL)  Is  to  weigh 
14  pounds  *j  yet  in  some  places  it  is  more,  in  others 
less  \  as  in  Gloucestrrshire  15  pounds^  in  Herefordshire 
2  2  pounds.  Among  horse-coursers  a  stone  is  the  weight 
of  14  pounds. 

The  reason  of  the  name  is  evident.  Weights  at  first 
were  generally  made  of  stone.  See  Dtrut.  xxv.  13. 
%vbere  the  word  san,  translated  wa'ght^  properly  signi- 
fies a  stone. 

STONE'Chatter.    See  Motacilla,  Ornithology 

Index. 

8T0NEHENGE,  a  celebrated  monument  of  anti- 
quity,  stands  in  the  middle  of  a  flat  area  near  the  siun- 
mit  of  a  hill  six  miles  distant  from  Salisbury.  It  is  in- 
closed by  a  circular  double  bank  and  ditch  near  30  feet 
broad,  after  crossing  which  we  ascend  30  yards  before 
we  reach  the  work.     The  whole  fabric  consisted  of  two 
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remain,  and  only  1 1  standing :  the  walk  between  these 
two  circles  is  300  feet  in  circumference.  The  adytum 
or  cell  is  an  oval  formed  of  10  stones  (from  16  to  22 
feet  high),  in  pairs,  with  imposts,  which  Dr  Stukelt-y 
calls  tri/ithonSf  and  above  30  feet  high,  rising  in  height 
as  they  go  round,  and  each  pair  separate,  and  not  con- 
nected as  the  outer  pair  ;  the  highest  8  feet.  \Vithia 
these  are  19  more  smaller  single  stones,  of  which  only  .4 
are  standing.  At  the  upper  end  of  the  adytum  is  the 
altar,  a  large  slab  of  blue  coarse  marble,  20  inches  thicU^ 
16  feet  long,  and  4  broad  ^  prcHsed  down  by  the  weight 
of  the  vast  stones  that  have  fallen  upon  it.  The  whole 
numbei  of  stones,  uprights,  ihiposts,  and  altar,  is  exact- 
ly 140.  The  stones  are  far  from  being  artificial,  but 
were  most  probably  brought  from  those  called  the  Gtiy 
Weathers  on  Marlborough  Downs,  15  or  16  miles  off; 
and  if  tried  with  a  tool  they  appear  of  the  same  hard- 
ness, grain,  and  colour,  generally  reddish.  Tlie  heads 
of  oxen,  deer,  and  other  beasts,  have  been  found  on  dig- 
ging in  and  about  Stonehenge;  and.  human  bones  in 
the  circumjacent  barrows.  There  are  three  entrances 
from  the  plain  to  this  structure,  the  most  considerable 
of  which  is  from  the  north  east,  and  at  each  of  them 
were  raised  on  the  outside  of  the  trench  two  hug^  stones 
with  two  smaller  within  parallel ^0  them. 

It  has  been  long  a  dispute  among  the  learned,  by 
what  nation,  and  for  what  purpose,  these  enormous 
stones  were  collected  and  arranged.  The  first  account 
of  this  structure  we  meet  with  is  in  Geoffrey  of  Mon* 
mouth,  who,  in  the  reign  of  King  Stephen,  wrote 
the  history  of  the  Britons  in  Latin.  He  tells  us, 
tliat  it  was  erected  by  the  counsel  of  Merlin  the  Bri- 
tish enchanter,  at  the  command  of  Aurelius  Ambro- 
sius  the  last  British  king,  in  memory  of  460  Bri- 
tons who  were  murdered  by  Hengist  the  Saxon.  The 
next  account  is  that  of  Polydore  Virgil,  who  says  that 
the  Britons  erected  this  as  a  sepulchral  monument  of 
Aurelius  Ambrosius;  Others  suppose  it  to  have  been 
a  sepulchral  monument  of  Boadicea  the  famous  British 
queen.  Inigo  Jones  is  of  opinion,  that  it  was  a  Roman 
temple  \  from  a  stone  16  feet  long,  and  four  broad,  pla- 
ced in  an  exact  position  to  the  eastward  altar- fashion, 
Mr  Charlton  attributed  it  to  the  Danes,  who  were  two 
years  masters  of  Wiltshire.  A  tin  tablet,  on  which  were 
some  unknown  characters,  supposed  to  be  Punic,  was 
digged  up  near  it  in  the  reign  of  Henry  VIII.  but  is 
lost ;  probably  that  might  have  given  some  informatioa 
respecting  its  founders.  Its  common  name,  Stonehcnge^ 
is  Saxon,  and  si^^nifies  a  *' stone  gallof\'S,^*  to  which 
these  stones,  having  transverse  imposts,  liear  some  re- 
semblance. It  is  also  called  in  Welch  c^oir  goui\  or 
'*  the  giants  dance." 

Mr  Grose  thinks  that  Dr  Stukeley  has  completely 
proved  this  structure  to  have  been  a  British  temple  in 
which  the  Druids  ofliciated.  He  supposes  it  to  have 
been  the  metropoliiaa  temple*  of  Great  Britain,  ami 
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tramlatct  tlie  vierdi  choir  gour  "  the  grtmt  choir  oY 
temple."  The  Inrneil  Mr  Bryant  it  of  opinion  tint  it 
was  erected  by  a  colony  of  Cutbitei  probably  before 
J  the  time  of  tlie  Oruldi ;  because  it  wai  usual  ifilh  them 
,.  to  place  one  vast  stone  upon  another  for  a  religions  me- 
murial',  and  these  they  often  plac«d  so  equably,  that  even 
a  breath  of  nind  vroulj  sometimes  make  them  vibrate.  Of 
siicb  stones  one  remains  at  this  day  in  the  pile  of  Stone- 
licnge.  The  ancients  distinguished  stones  erected  wiih  a 
religious  view,  by  the  name  of  ombfr;  by  which  was  sig- 
nilied  any  thing  solar  and  divine.  The  Grecians  called 
ihcm  a-iTjai  afiH^trmt,  pttrie  atitbrosuc.  Stonehenge,  ac- 
cording to  Mr  Bryant,  is  composed  of  these  amber 
stones;  hence  the  next  town  is  denominated  Ambres- 
bury  i  not  from  a  Roman  Ambrosius,  for  no  such  person 
ever  existed,  but  from  (he  ambrosia  petrit,  in  whose  vi- 
cinity it  stnod.  Some  of  these  were  rocking  atones; 
and  thtre  was  a  wonderful  monument  of  this  sort  near 
PcnziLncc  In  Cornwall,  which  still  retains  the  name  of 
maiii-amlrcr,  or  the  sacred  stones.  Such  a  one  is  men- 
tioned by  Apollonius  Bhodius,  supposed  to  have  been 
raised  in  the  time  of  the  Argonaolfe,  in  the  island  Te- 
nos,  as  the  monument  of  the  two  winged  sons  of  Boreas 
slain  by  Hercules  ;  and  there  are  others  in  China  and 
other  countries. 

STOOK,  a  (erm  used  in  many  part«  of  the  kingdom 
for  a  shock  of  corn  containing 

S  TOOL,  in  Medicine, 
ibc  fsces  by  ih' 
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See  Pdhcthatioh  }  *a4  ScRfmmx,  If 


STORAX    See  Sttkax,  Materia  Medica  I» 


STORK.    See  Aiidea,  OmmmnxtcT  InJim. 
STOVE  for  heating  ^putmenla,  greenbonaea,  h«l 
bouses,  friTit-walU,  &c. 

^Vbeo  treating  ttf  the  mcchaitickl  piDpertiM  t(  ait 
we  explained  in  sufficient  detail  tfae  nanner  in  wkid 
(he  expantioa  prodirced  ia  a  nuwa  of  air  by  brat  jn 
duces  that  motion  op  our  cbrmneja  ivbicb  is  called  tk 
draught  of  tbe  clrimncy  *,  and,  in  the  article  Smoki 
we  considered  the  circuinvtaneeB  wbicb  lead  to  dieck 
to  promote,  or  lo  dineet  this  current,  ao  aa  to  free  a 
from  the  smoke  and  vitiated  air  which  accaaearily  aceoa 
panics  the  consumption  of  tbe  tmtL  In  Pmeumatic 
we  also  'attended  to  tbe  Biaaner  in  ^licb  aor  fires  in 
mediately  operate  in  warming  our  apaKmenls,  A 
prsent,  when  about  to  describe  a  metbod  of  wanainj 
iDtrinsicalty  dlBerent,  we  must  pay  anmc  more  atteatiN 
to  the  distinguishing  circumstance.  'Without  prcteodit) 
to  explain  ihe  physical  connection  of  heat  aod  light,  i: 
may  Kuflice  to  obserre,  that  heat,  as  well  as  light,  is  com- 
municated to  distant  bodies  in  an  instant  by  radiatisa, 
A  per>on  passing  hastily  by  the  door  of  a  gl>M-bou> 
feels  Ihe  glow  of  heat  in  the  very  moment  he  sen  ibe 
s.  dazzling  light  of  llie  furnace  month,  and  icia  interrapled 

or  discharge  of  by  merely  scrcfning  his  face  with  his  band.  Ia  this 
nay  is  an  apartment  partly  warmed  bv  an  open  irr; 
Stool,  in  Mining,  is  nsed  when  the  miners  leave  olT  and  we  avoid  the  opprersive  heat  by  sitting  wbrra  the 
digging  deeper,  and  work  in  the  ends  Forirard.  The  fire  is  not  seen,  or  by  interposing  a  acrecn.  We  in 
end  before  them  is  called  the  itool.  apt  to  connect  this  so  strongly  in  the  imaginaline  wltb 

Stool,  in  Ship  building,  the  nnme  of  the  supporters      the  liglit  emitted  by  the  fiie,  that  we  attribute  the  best 
of  the  poop  and  top  lanterns,  to  the  immediate  action  of  the  light.      But  this  opinioa 

STOOPING,   in  Falconry,  is  when  a  hawk,  being      is  showti  to  be  gratuilons  hy  a  curione  experiaieot  aia<l* 
wingH  at  the  bright  of  her  pitch,  bends  down      before  the-Royal  Society  by  Dr  Hooke,  and  afterwards^ 


Bpon 

violently  to  take  the  fowl. 

STOPPERS,  in  a  ship,  certain  short  pieces  of  r»pe, 
which  are  usually  knotted  at  one  or  both  ends,  accord- 
ing to  the  purpose  for  which  they  are  designed.  They 
are  either  used  to  sinpend  anv  heavy  body,  or  to  retain 
a  cable,  shroud,  &c.  in  a  fixed  position.  Thus,  the 
anchors,  when  first  hoisted  up  from  the  ground,  are 
hung  to  the  cat-head  by  a  stopper  attached  lo  the  lat- 
ter, which  pasting  through  the  anchor  ring,  is  after- 
wards fastened  to  (he  limber-iiead  ;  and  the  same  rope 
serves  to  fasten  it  on  the  bow  at  sea  ;  or  to  suspend  it 
by  the  ring  which  is  to  be  sunk  from  the  ship  to  the 
bottom.  The  stoppers  of  the  cable  have  a  hirge  knot 
and  a  laniard  ut  one  end,  and  are  fastened  to  a  ring  bolt 
in  the  deck  by  the  other.  TTiey  are  attached  to  the 
cable  by  the  laniard,  which  is  fastened  securely  i^und 
both  by  several  turns  passed  behind  the  knot,  or  about 
the  neck  of  the  stopper ;  by  which  means  the  cable  is 
restrained  from  running  oilt  of  tbe  ship  when  she  rides 
at  anchor. 

The  stoppers  of  the  shroud  have  a  knot  and  a  laniard 
at  each  end.     ITipy  are  only   used  when  the  shrouds 
are  cut  asunder  in  battli 
weather:   at  which  tim 
manner  as  those  of  the 


nceurale  exammatior.,  by  MrScheelc. 
They  found,  that  by  bringing  a  plate  of  the  most  transpa- 
rent glass  bmkly  between  ihefire  and  one's  bee, tl>efceal 
is  immediately  intercepted  withont  any  srnaible  dinian- 
tiono;' ihe  light.  Sclrcele,  by  a  very  pretty  investigatioo, 
discovertd  that  the  glass  made  the  separation,  and  did 
it  both  in  refraclioo  and  reflection  }  for  he  found,  that 
when  the  light  of  the  same  Bie  was  collected  into  «  fa. 
cus  hy  means  eF  a  polished  metal  concave  epeculoia,  a 
thcrmompter  pliiced  there  was  iastant/y  iiBected.  fiat 
if  we  employ  a  glasss  speculum  foiled  in  the  usual  nua- 
ner  with  quicksilver,  of  Ihe  same  diameter  and  Fscal 
distance,  and  of  equally  brilliant  reflection,  there  is 
hardly  any  sensible  beat  produced  iu  the  focus,  aad 
the  thermonleter  most  remain  there  for  a  very  longwbik 
before  it  is  sfnsil.ly  affected.  When  vrc  repealed  thii 
curious  experiment,  we  found,  that  after  the  glaa 
has  remained  a  long  while  in  this  position,  whetbtr 
transmitting  or  reflecting  the  liglit,  it  toset  in  a  gitat 

of  intercepting  the  heat.   By  varying 

observation  in  many  of  its  circumstaiicea,  we  ibiok 

lelves  entitled  to  conclnde,  (bat  (he  glass  ab^Kwhi  (hi 

hied  hy  tempestuous      ticat  which  it  iiUercepts,  and  is  very  quickly  heated  by 

they  are   lashed,   in  the  same      the  absorption.     While  it  rises  in  iIk  own  temperature, 

to  the  Separated  parts  of     it  intercepts  the  heat  powerfully  ;   but  when  it  is,  as  it 


the  shroud,  which  are  thereby  reunited,  so  as  to  be  Ct      Were,  saturated,  nttraclingBo  more  than  what 

for  immediate  service.     This,  however,  is  only  a  tern-     diately  imparls  to  the  air  in  corporeal  canlacl  with  it, 

porary  expedient.  the  heat  panes  freely  tbroagh  along  with  tbe  light.    If 
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love.  tti^rg]«i88  be  held  so  ne%r  the  fire  that  the  surrdundiog 
fur  U  verj  much  heated,  do  sensible  interruption  of  heat 
19  perceived  after  the  glast.is  thus  saturated.  We  found 
the  cheek  more  quickly  sensible  tlian  the  thermo- 
meter  of  this  instaataaeoiis  radiation  of  the  heftt  which 
accompanies  the  light|  or  is  separated  from  it  in  this 
experiment  It  is  a  very  ipstroctive  experiment  in  the 
physiology  of  heat. 

XVe  cannot  say  how  far  this  n^diation  of  heat  may 
extend,  nor  whether  the  accompaniment  of  light  is  ah- 
aolutely  necessary .  The  mathematician  proceeds  on  the 
supposition  that  it  extends  as  far  as  the  radiation  of 
light,  and  that,  being  , also  rectilineal,  the  density  of 
the  beat  is  proportioqal  to  that  of  the  light.  But 
these  notions  are  somewhat  gratuitous ;  and  there  are 
appearances  which  render  them  doubtfuK  Wlien  with 
a  lens  of  an  inch  in  diameter  we  form  ,a  focus  pn  a  piece 
of  black  unpolisbed  marble  of  an  inch  diameter,  tlie  ma- 
thematician must  allow  that  no  more  rays  fall  on  the 
marble  than  if  the  lens  were  away  :  therefore  the 
marble  should  be  equally  warmed  in  either  case.  But 
it  is  by  no  means  so,  as  we  have  repeatedly  found  by 
exposing  it  during  equal  times,  and  then  dropping  it 
into  water.  The  water  which  is  heated  by  the  marble 
on  which  the  focus  has  been  formed  will  be^  found  to 
have  acquired  from  it  much  more  beat  than  &om  the 
other.  The  tops  of  lofty  mountains  which  are  never 
•haded  by  clouds,  but  enjoy  perpetual  sunshine  and  se- 
renity, instead  of  being  warmer  than  the  valleys  below, 
are  covered  with  neyer-meltiogsnow;  and  we  have  some 
grounds  to  suspect  that  the  genial  influence  of  the  sun 
requires  the  co-operation  of  the  atmosphere,  and  to 
doubt  whether  there  is  any  warmth  at  the  moon,  on 
•which  no  atmosphere  like  ours  can  be  observed.     Per- 


an4  imparts  some  of  its  beat  to  the  air  lying  beyond  it, 
and  this  is  partly  shared  with  the  air  which  is  still  farther 
off)  and  this  diflfusion,  by  communication  in  contavttif 
goes  on  till  the  remote  air  contiguous  to  the  walls,  the 
jloor,  the  ceiljog,  the  furniture,  the  company,  all  get  a 
share  of  it  in  proportion  to  their  attractions  and  their  ca-^ 
pacities. .  And  as  the  air  is  thus  continually  supplied, 
and  continually  gives  out  heat,  the  walls,  &.c.  becoma 
gradually  warmer,  and  the  room  becomes  comfortablo 
a^nd  pleasant.  But  we  apprehend  that  uo  grt;at  propor- 
tion of  the  heat  actually  acquired  by  the  room  is  co.m» 
munjcated  in  this  way.  This  diffusion  by  contact  is 
but  slow,  especially  in  air  which  is  very  dry  ^  so  slow 
indeed,  that  the  air  in  the  immediate  neighbourhood  of 
the  fuel  is  hurried  up  the  chimney  before  it  has  time  to 
impart  any  of  the  heat  received  in  contact.  We  know 
that  the  time  employed  in  diSTusing  itself  in  this  way 
through  stagnant  air  to  any  moderate  distance  is  very 
considerable.  We  imagine  therefore  that  the  heat,  com- 
municated to  our  rooms  by  an  open  fire  is  chiefly  by  ra- 
diatioPi  but  in  a  w^y  soniething  dlfler^nt  from  what  we 
mentioned  before.  We  imagine,  that  as  the  piece  of 
glass  in  Dr  Hookers  experiment  absorbs  the  beat,  so  the 
whole  m^ss  of  aii  which  fills  the  room  intercepts  the  ra- 
diated heat  in  every  part  of  the  room  where  the  fire  is 
seen,  and  is  as  it  were  saturated  with  *t  throughout,  and 
ready  to  impart  it  to  every  body  immersed  in  it.  We 
cannot  otherwise  account  for  the  equability  of  the  heat 
in  the  difierent  parts  of  tlie  room;  Mere  radiation  on 
the  solid  bodies  would  warm  them  in  the  inverse  dupli- 
cate ratio  of  their  distances  from  the  firej  and  diflusioH 
by  contact,  if  compatible  with  the  rapid  current  up  the 
jchimney,  would  heat  the  roonv  still  more  unequablyt 
Secollect  liow  slowly,  and  with  what  rapid  diminution 
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haps  the  heat  which  cheers  us,  and  fertilizes  our  earth,     of  intensity,  the  colour  of  blue  vitriol  is  communicated 


is  chemically  separated  from  pur  atmoj^phere  by  its  elec- 
tive attraction  lor  the  light  of  the  sun.  Our  successors 
in  the  study  of  meteorology  need,  not  fear  that  the  sub- 
ject of  their  research  will  be  soon  deprived  of  scientific 
allurements.  We  know  but  little  of  it  after  all  the 
progress  we  have  made  during  this  Jast  ceutury^.and  it 
&till  presents  an  ample  field  of  discussion. 
.  We  said  that  the  accompaniment  of  light  is  not  de- 
monstrably necessary.  We  are  certain  that  heat  may  be 
imparted  without  any  sensible  light,  in  a  manner  which 
ive  can  hardly  suppose  any  thing  but  radiation.  If  a 
piece  of  very  hot  iron  be  placed  a  little  without  the 
principal  focus  of. a  metallicconcavespeculum^andavery 
sensible  air^  thermometer,  be  placed  in  its  conjugate  focus, 
itwillinstantlyshowanelevationoftemperature,although 
the  iron  is  quite  imperceptible  tp  an  eye  which  has  even 
been  a  long  while  in  the  dark*  No  such  rise  of  tempe- 
rature is  observed  if  the  thermometer  be  placed  a  little  to 
ona  side  of  the  focus  o  f  the  speculum  ^  therefore  the  pheno- 
menon is  precisely  similar  to  the. radiation  orjight.  We 
are  obliged  tbert;fore  to  acknowledge  that  the  heat  is  ra* 
diatedinthis  experiment  in  the,same  way  that  jight  is  in 
the  common  optical  experiments. 

Although  this  is  .the  most  ii,§ual  way  that  we  in  this 
country  employ  fuel  for  warming  our  apartments,  it  is 
by  no  jneans  the  only  ivay  in  which  the  heat  diffused 
from  this  fuel  may  be  imported. to  distant  bodies.  It  is 
not  even  the  most  efiectfial  method  ^  it  is  diffused  also 
by  immediate  conunqnication  to  bodies  in  contact.     The 
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air  in  immediate  contact  with  the  burnii^g .fuel  is  heated    4>ut* 


to  water  even  to  a  very  small  distance.  But  because  all 
parts  of  the  air  of  the  room  absorb  radiated  heat,  what 
is  saturated  at  a  higher  temperature,  being  nearer  to 
the  flre  rises  to  the  ceiling,  spreads  outwards  along  the 
ceiling,  and  has  its  place  supplied  by  the  air,  which  is 
thus  pushed  towards  the  fire  from  the  places  which  are 
not  directly  illuminated. 

Far  different  is  the  method  of  warming  the  room  hy 
a  stove.  Here  the  radiation,  if  any,  is  very  feeble  or 
scanty  'j  and  if  a  passage  were  allowed  op  the  chimney 
for  the  warmed  air,  it  Would  be  quickly  carried  off. 
This  is  well  known  to  the  English  who  reside  in  the 
cold  climates  of  St  Fetersburgh,  Archangel,  &c.  They 
love  the  exhilarating  flutter  of  an  open  fire,  and  often 
have  one  in  their  parlour  \  but  this^  so  far  from  warming 
the  rpom  during  the  extreme  cold  weather,  obliges  them 
to  heat  their  stoves  more  frequently,  and  even  abstracts 
the  heat  from  a  whole  snit  of  apartments.  But  all.pas- 
sage  this  way  is  shut  up  when  we  Warm  a  room  by 
stoves.  The  air  immediately  contiguous  to  the  stpvt 
is  heated  hy  contact,  and  this  heat  is  gradually,  though 
slowly,  difi'used  through  the  whole  ropm.  The  diffusion 
would  however  be  very  slow  ipdeed,  were  it  not  for  the 
great  expansibility  of  air  by  heat.  But  the  air  sur- 
rounding the  stove  quickly  expands  and  rises  to  the  ceil- 
ing, while  the  neighbouring  air  slides  in, to  supply  tho 
place,,  nay  is  even  pushed  in  by  the  air.  which  goes  out- 
wards aloft.  Thus  the  whole  air  is  soon  mixed,  and 
tlie  rp^m  acguires  a]ni,ost  a^  equal  temperature  tjirpu^h- 
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igrd  (ion  pinitt  wbich  divMe  the  (tra  kide  chxmbrr*,  ni  tki  ; 
riitei  upirards  thfottgb  the  ontrr  divition  orrach,  nJ^ 
paitea  through  narrovr  ilits  !>,  D,  in  the  top-plitr,ul 
Iron  thence  minng  the  two  hollow  pier«  F.,  E.  Tk 
two  IktenI  currentB  nnite  at  the  top  of  the  mich,  tsJ  ^ 
tAnmgh  the  linj^le  poiuge  F  into  the  larger  bolio*  W- 
hied  the  cfCDlcbcBn  O.  From  this  place  it  FitlurgM 
straight  Dpwanln  into  the  rent  In  the  wall  bjr  i  pi^M 
the  top  of  the  itoTC,  or  it  goes  into  the  wall  bthiwi  bf 
a  pipe  InKtled  in  the  bukof  ib^stovp.  The  prapriRj 
of  this  eonstniction  !■  very  obTious,  The  cDrrcBtofkl 
air  ia  applied  to  exterior  parts  of  the  ntove  eterymiat 
except  in  the  two  iide  chambers  of  tlie  base,  when  ik 
partition- plates  form  nnc  tide  of  the  canal.  Etcd  tiki 
might  be  avoided  by  making  each  of  these  side-du*- 
bera  a  detached  hallow  pillar.  But  this  nonld  emdr 
inereue  the  trouble  of  conslrtiction  and  jaioing-  ingr- 
ther,  and  ia  by  no  rocant  necessary.  The  areh  H  £n 
a  gracerul  ippearanre, and  afforja  a  vr^  warm  litiutiM 
for  any  thing  that  reqolre*  it,  s^uth  as  a  drink  in  i  lict 
perwn'i  bcil-chaml*er,  &c.  Persona  of  a  eerlain  cbn 
use  thii  place  for  keeping  a  ilisli  warm  ;  nay,  tbe  l«»tr 
part  of  the  arcb  is  fi-equently  occupied  by  an  incWl 
■  high  enoagb  even  foTira- 
:  ea«i[^  imagined  when  ne  ntttt 
that  the  sole  of  it  is  the  moroftbe  fire-place. 

The  store  now  dsKrilied  is  snjiplied  with  fixl  sal 
with  air  hy  the  front  duor  rpeninj^  into  the  rwom.  1W 
there  may  be  room  for  fuel,  this  mtdille  part  pnJKlia 
few  inches  before  the  two  side- chambers.  These  liM, 
with  the  whole  upper  part  of  the  stove,  are  not  lam 
than  ten  inches  deep.  Tlie  passages,  ifaen.'ore,  fr» 
the  fire-phtce  are  towards  the  back  of  it ;  so  that  if  *e 
have  a  mind  to  see  iho  Gre  (which  is  always  cheerfd). 
the  door  may  be  thrown  open,  nnd  therv;  is  no  dsngn 
of  the  Kmoke  coming  out  after  the  corrent  has  eact 
warmed  the  upper  part  of  the  stove.  Wbeo  the  stove  >* 
of  inch  dimensiona  that  the  hue  is  about  two  feetinji 
half  or  three  feel  hif^,  the  fire-place  mar  be  fumishrd 
with  a  small  grate  m  the  British  style,  'if  the  door  is 
so  hong  that  it  can  not  only  be  thrown  hack,  hut  liW 
olT  Its  binges,  we  have  a  store  grate  ofthe  complelMt 
kind,  futly  adequate,  in  oar  mild  climate,  lowimi 
handsome  apartment,  even  with  an  open  fire  }  and  when 
we  hang  on  (he  door,  and  shut  up  the  fire-place,  a  mow 
of  the  dimensions  already  glveu  is  alrqost  too  oiBck  fir 
a  targe  drawing  room. 

Wo  have  frequently  remarked;  that  one  side  of  tbw 
stores  grows  much  warmer  than  the  other,  and  that  it 
:les<dy  e.xpeiidcd,  tbe  sole  of  was  difficult  to  prevent  or  reroedv  this  ;  and  we  ini- 
gine  that  this  M  aq  unavoidablt  defect  in  all  stores  <rilh 
a  dbuhle  Abe.  It  ia  scarcely  passible  to  make  tbe  in 
BO  equable  in  the  fire-place,  t^t  one  aide  sbal]  not  be  a 
little  warmer  than  the  otbcr,  and  a  brisker  current  will 
then  be  produced  in  it.  This  must  increase  the  cm- 
sumption  of  the  fnel  on  this  side,  which  will  incRtw 
the  current,  wilf  beat  this  tide  stiH  mere,  and  thus  go  on 
continually  till  the  fuel  on  tb!*  side  is  expended ;  ailn 
which  the  other  side  will  obtain  and  increase  the  cupe- 
riorily.  The  floe  is  made  donble,  that  the  fiie-pUce 
may  occupy  the  middle  of  the  firent  ;  and  it  will  k 
difficult  to  gain  this  point  of  syramelr^  with  wte  lae. 
The  inconvenience  may,  however,  lie  cotrected  by 
damping  valves  placed  in  some  part  of  tbe  vvntAi  fnn- 
nel«E,E.,  ^  '^^ 
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The"  warming  by  stoves  must  tlirrcfore  he  n 
-'  upon  very  differriit  principles  frnm  those  adopted  in 
the  employment  of  open  fires.  'I'hc  general  principle 
is,  isl.  To  employ  tbe  fuel  in  the  most  rflectoal  manner 
for  heating  the  external  part  of  the  iitore,  wbich  is  im- 
medtiitely  efficient  in  warming  thir  contiguous  air ;  and, 
3d,  To  keep  in  the  room  the  air  aheady  irarmed,  at 
IcaNt  as  mncb  as  is  consistent  with  wbolesomenesa  and 
vleanliness. 

The  first  purpose  is  accomplished  by  conducting  the 
flue  of  the  furnace  round  its  external  part*,  or,  in  short, 
by  making  every  pait  ef  tlie  flue  external.  Of  all 
forms,  that  of  a  long  pipe,  reCumed  backiiards  and  for- 
wards, up  and  dotvn  (provided  only  that  the  place  nf 
its  last  discharge  be  conxiili  rablj  higlier  llisn  its  entry 
from  the  fire-place),  would  be  the  most  efTectnal.  We 
have  seen  a  very  small  stove  constructed  in  this  way,  the 
irhole  being  inclosL-d  ii)  a  hatidsume  case  of  polished  iron 
plate,  pierced  and  cut  Into  cli'gant  foliage  like  the  cock 
of  a  walcli,  so  that  the  odd  looking  pipes  were  complete- 
ly concealed.  Though  onlf  llirre  feet  long,  one  foot 
thick,  and  six  feet  high,  it  warmed  a  very  lofly  room  of 
94  feet  liy  18,  and  consumed  le«s  than  hxlfthe  fuel  of 
a  slave  ct  tlie  moi-e  u^uat  make,  which  did  not  so  fully 
warm  a  smaller  clianiber. 

It  woidd  occupy  a  volume  to  describe  the  immense 
variely  of  stoves  iiliich  ingenuity  nr  architectonic  taste 
has  constructed.  Vie  shall  content  ourselves  with  giring 
a  specimen  of  the  two  chief  classes  into  vbicb  they  may 
be  distinguished. 

Tbe  air  of  a  room  may  be  equaTty  warmed,  either  by 
applying  it  to  the  snrfuce  of  a  small  stove  made  very  hot, 
or  to  the  surface  nf  a  mitch  Urger  ^tnve  more  muderate- 
h  heated,  '^e  Grxt  kind  ia  cbiiffy  used  in  Holland, 
r  Undem,  and  the  milder  climates  of  Germany  and  Po- 
land. The  last  are  univemlly  used  in  the  frozen  cli- 
mates of  Russia  and  Sweden.  ITie  first  are  generally 
made  ofcaKf-iron,  and  the  last  of  brick-work  covered 
with  yln^d  tilts  or  stucco. 

Fig.  I.  represents  a  f>mal1  German  Store  futlj  suffi- 
cient for  warming  a  room  of  34  feet  by  18.  The  ba-e 
if  about  three  f.-^-t  broad  and  14  inches  deep,  that  is, 
front  back  to  fhinl,  and  six  or  seven  feet  high.  The 
decoration  ia  in  the  bahion  of  that  conntry  *,  but  the 
opemlivc  structure  of  it  will  admit  of  any  style  of  orna- 
meni.  A,  is  tbe  fire-plnce,  and  the  woM  or  charred 
coal  n  laid  on  the  bottOBi,  which  has  no  bars-  Bars 
would  admit  the  air  too  freely  among -the  fuel,  axd 
would  both  consume  it  too  fist  and  rni'e  too  great  a  beat. 
That  00  heat  may  he  uselessly  1 
the  lire-place  and  tbe  whole  botti 
sed  an  inch  or  two  above  the  floor  of  the  room,  and  the 
air  is  therefore  warmed  by  it  in  succ-i-s^ion,  and  rises 
upw;irds.  For  the  same  rea^ion  the  tiHck  of  the  store  is 
not  in  contact  with  tbe  wjill  of  the  room,  or  of  the 
niche  in  (ihidi  it  is  placed.  Tbe  fire-place  is  shut  up 
by  a  door  which  fits  closely  to  its  case,  and  has  a  small' 
wicket  at  the  bottom,  whose  aperture  is  regulated  hy 
^  slidiiig  plate,  so  as  to  admit  no  mure  air  th^n  what 
suffices  for  slowly  consuming  the  fuc).  Tbe  fbime  and 
heated  air  riw  to  the  top  of  the  fire-place  three  01  four 
inches  abore  the  arch  or  mantle-  piece,  and  get  out  la- 
terally by  two  narrow  paisages  B,  B,  Immediately  be- 
l|>w  ibe  top-plate  of  the  base.  Tbe  current  bends 
ipT(A.^*aril  en  each  side,  pvsea  at  C,C,  under  tbe  parti- 
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In  Che  colder  wiaters  on  the  cootinenty  it  is  thought 
necess^ary  to  Increase  the  cflfect  by  making  tl^e  fire-pUce 
open  to  the  back  of  the  stove*  Its  mooth  or  door  com* 
municatea  with  or  is  joined  to  an  opening  of  tlie  same 
din)en^ions  formed  in  the  wall,  and  the  door  is  on  the 
other  side  in  an  antichamber  or  lobby,  in  \Vei»tpha- 
lia,  and  other  places  of  Gertnany,  the  apartments  are 
di^iposed  round  a  spacious  lohby«  into  irhich  all  their  fire- 
places open»  and  are  there  supplied  with  fuel.  By  this 
construction  it  is  plain  that  the  air  of  the  room,  already 
warmed  by  the  stove,  is  not  carried  off,  and  the  room 
is  more  heated.  But  this  n>ethod  is  very  unfavourable 
to  cheerfulness  and  health.  The  same  air,  confined,  and 
repeatedly  breathed  and  compounded  with  all  the  vola- 
tile emanations  of  the  room,  quickly  loses  that  refresh- 
ing quality  that  is  so  desirable,  and  even  so  necessary 
for  health.  It  is  never  renewed  except  by  very  par- 
tial admixtures  when  the  room  doors  are  thrown  open, 
and  becomes  disagreeable  to  any  person  coming  in  from 
the  open  air  ^  and  in  the  houses  of  the  less  opulent  be- 
comes really  offensive  and  nauseous. 

Something  of  this  is  unavoidable  in  all  rooms  heated 
by  stoves.  Even  in  our  apartments  in  this  island,  per- 
sons of  delicate  nerves  are  hurt  by  what  they  call  the 
close  air  of  a  room  \  and  it  is  long  before  the  smell  of 
dinner  is  quite  removed  from  a  dining-room,  notwith- 
standing the  copious  current  up  the  chimney.  This 
must  be  incomparably  more  sensible  in  a  room  heated 
by  a  stove  j  and  this  inconvenience,  is  peculiarly  sen- 
sible with  respect  to  the  btove  which  we  are  consider- 
ing at  present,  where  we  employ  a  small  surface  heat- 
ad  to  a  great  degree. 

Such  stoves  are  seldom  made  of  any  thing  else  than 
cast-iron.  This  (^in  those  parts  at  least  which  are  in  im- 
mediate contact  with  the  ^el)  is  in  a  state  of  continual 
calcination,  and  even  throwing  off  scales.  This  indeed 
is  not  seen,  because  it  is  the  bottom  or  sole  of  the  fire- 
place which  is  so  heated :  but  the  effect  on  the  air  of 
the  room  is  the  same.  The  calcination  of  the  iron  is 
occasioned  by  th^  combination  of  pure  vital  air  with 
the  iron.  This  is  abstracted  from  the  general  mass  of 
atmospherio  air  in  the  room,  of  which  it  usually  con- 
stitutes about  two- fifths.  By  this  abstraction  tlie  re- 
mainder becomes  less  fit  for  supporting  animal  life  or 
flame,  and  may  even  become-  highly  deleterious.  In 
every  degree  the  remainder  becomes  less  refreshing, 
and  grows  dull  and  oppressive.  This  is  always  accom- 
panied by  a  peculiar  smell,  which^  though  not  disgust- 
ing, is  unpleasant.  It  resembles  the  smell  of  burnt 
feathers,  or  more  exactly  the  smell  we  feel  if  we  rub 
violently  for  some  time  the  palms  of  our  hands  together 
when  perfectly  dry. 

For  similar  reasons  these  iron  stoves  occasion  a  sickly 
smell,  by  burning  every  particle  of  dust  which  falls,  on 
the  hot  parts)  and  if  they  be  wiped  with  a  woollen 
cloth,  or  any  cloth  not  perfectly  free  from  every  kind 
of  greasy  or  oily  matter,  a  smell  is  produced  for  a  day 
.or  days  afterwards  ;.so  that  without  the  most  scrupulous 
attention  we  suffer  by  our  very  cleanliness. 

For  such  reasons  we  think  that  the  stoves  of  brick- 
work covered  with  stucco  or  with  glaaied  tiles  are  vastly 
preferable.  These  are  much  used  in  the  genteeler  houses 
in  Flanders  and  Hojiand,  where  they  are  made  in  the 
most  elegant  forms,  and  decorated  witb  beautiful  sculp- 
liitt  or.  enamel}  but  it  is  plain  that  thry  cannot  be  so 


effectual,  nor  equally  warm  a  roon>  witb  the  sama  tX"  t 
pence  of  luel.  Earthen  ware,  especially  when  covered  ^""^ 
with  porous  stucco,  is  far  inferior  to  metal  in  its  power 
of  conducting  heat.  If  built  of  bricks,  they  must  be 
vastly  more  bulky  when  the  fire-place  and  flues  are  oF 
the  same  dimeubions.  l*he  most  perfect  way  of  con- 
structing them  would  certainly  be  to  make  them  of  pot- 
tery, in  parts  exactly  fitted  to  each  other,  and  joined  by 
a  proper  cement.  This  mode  of  con<*tructing  would  ad- 
mit of  every  elegance  of  form  or  richness  of  ornament, 
and  would  not  be  so  bulky  as  those  which  are  built  of 
bricks.  The  great  difficulty  is  to  prevent  their  crack- 
ing by  the  heat.  Different  parts  of  the  stove  being  of 
very  difi^rent  heats,  they  expand  unequally,  and  there 
is  no  cement  which  can  withstand  this,  especially  wlien^ 
we  recollect  that  the  same  heat  which  expands  the 
baked  earth  causes  the  clay  or  cement,  with  which  the 
parts  of  the  stove  are  put  together  or  covered,  to  con- 
tract. Accordingly  those  earthen  ware  stoves  seldom 
stand  a  winter  or  two  without  cracking  in  some  place 
or  other,  even  when  strengthened  by  iron  hoops  and 
cramps  judiciously  disposed  within  them.  Even  hoop- 
ing them  externally,  which  would  be  very  unsightly^ 
will  not  prevent  this  ^  for  nothing  can  resist  the  expan- 
sion and  contraction  by  heat  and  cold.  When  a  crack 
happens  in  a  stove,  it  is  not  only  unsightly,  but  higlily 
dangerous  ;  because  it  may  be  so  situated,  that  it  will 
discharge  into  the  room  the  air  vitiated  by  the  fire. 

For  these  and  other  reasons,  we  can  scarcely  hope  to 
make  stoves  of  brick  work  or  pottery  which  shall  bear 
the  necessary  heat  without  crackings  and  their  use  must 
therefore  be  confined  to  cases  where  very  moderate  heat 
is  sufficient.    We  need  not  describe  their  construction. 
It  is  evident  that  it  should  be  more  simple  than  that  of 
iron  stoves;  and  we  imagine  tliat  in  the  very  few  cases 
in  which  they  are  likely  to  be  employed  in  this  country,, 
a  single  fire-pUce,  and  an  arch  over  it,  divided,  if  we 
please,  by  a  partition  or  two  of  thin  tile  to  lengthen. the 
flue,  will  be  quite  enough.     If  the  stove  is  made  in 
whole  or  in  part  of  potters  ware,  a  base  for  the  fire-  . 
place,  with  an  um»  column,  obelisk,  or  pyramid  above 
it»  for  increasing  the  surface,  will  also  be  sufficient*. 
The  failure  commonly  happens  at  the  joinings,  where 
the  different  pieces  of  a  4lifferent  heat«  and  peihapaof 
a  different  baking,  are  apt  to  expand  unequally,  and 
by  working  on  each  other,  one  of  them  most-give  way. 
Therefore,  instead  of  making  t!ie  joints  close  and  using 
any  cement,  the  upper  piece  should  stand  in  a  groove 
formed   in   the    undermost,    having  a  little   powdered- 
chalk,  or  clay  sprinkled  over  it,  which  will  effectually 
prevent  the  parage  of  any  air  j  and  room  being  thna- 
given  for  the  unequal  expansion,  the  joint  remains  en- 
tii*e.     This  may.  be  considered  as  a  general  direction 
for  all  furnace<work,  where  it  is  in  vaia  to  attempt  to- 
hinder  the  mutual  working  of  the  parts. 

We  have  seen  stoves  in  small  apartments  ai  St  Pe- 
tersburg, which  were  made  internalfy  of  potters  ware^. 
in  a  great  variety  oF  forniP^  wid  then  covered  with  a 
thick  coat  of  stucco,  finished  externally  with  the  ut- 
most elegance  of  ornament,  and  we  were  informed  that 
they  were  very  rarely  subject  to  crack.     They  did  not 
give  much  heat,  on  account  of  the  very  low  conducting 
power  of  the  porous  stucco  ;  hut  we  imagine  that  they- 
would  be  abundantly  warm  for  a  moderate  room  in  this  > 
coizntry. 
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When  fitted  op  in  theso  eituBtions,  nai  nich  theiie 
-'  precauttoDi,  the  brick  or  pottery  stoves  are  incompHra- 
bly  marc  svveet  and  pleasnnt  than  the  iron  ores. 

But  in  the  Intense  colds  of  KusniH  and  Snellen,  or 
even  for  very  Urge  rooms  in  tliis  kingilom,  stoves  of 
these  Email  dimensions  are  not  BiifBciently  powerful,  and 
■vie  miiiit  folloiT  the  practice  of  those  countries  where 
they  are  made  of  great  size,  and  very  moderately  heat- 
ed. It  is  needless  to  describe  their  external  form,  which 
may  bo  varied  at  pleasure.  Their  internal  structure  is 
the  same  in  all;  and  is  distinctly  described  in  Pneuma- 
tics, N''364.  ^Ve  shall  only  enlarge  a  little  on  the 
peculiarities  connected  ivilli  the  general   principle   of 

.  their  construction. 

The  stoTG  is  intended  as  &  sort  ofmagazine,  in  whidi 

-a-  great  quantity  of  heat  may  be  quickly  accumulated, 
to  be  afterwards  slowly  communicated  to  the  air  of  ibe 
room.  The  stove  is  (lierefore  built  extremely  maGsive  ; 
and  it  is  found  that  they  are  more  powerful  wheD  coated 

.  vrith  clay  as  wet  as  can  be  made  to  hang  together.   We 

'  imagine  the  reason  of  this  to  be,  that  very  net  clay, 
'and  more  particularly  stucco,   mu»t  be  exceedingly  po- 

'  rous  when  dry,  and  therefore  a  very  slow  conductor  of 
heat.  Instead  of  sticking  on  the  glazed  tiles  with  no 
more  clay  or  stucco  than  is  sufficient  to  attach  lliem, 
each  tile  has  at  its  back  a  sort  of  box  baked  in  one  piece 
about  two  or  three  inches  deep.  It  is  represented  tn 
fig.  2.  This  is  filled  with  mortar,  and  then  stuck  on 
the  brick-work  of  the  stove,  which  has  a  great  number 
of  iron  pins  or  hooks  driven  into  the  joints,  which  may 

■  sink  into  this  clay  and  keep  it  (irmly  attached  when  dry. 
Tills  coating,  with  the  massive  brick-work,  forms  a 
great  rtiass  of  matter  to  be  heated  by  the  fuel.  The 
lowest  chamber,  nhich  is  the  fire-place,  is  somewhat 
wider,  and  considerably  thicker  than  the  stories  above, 
which  are  merely  Hues.  When  the  fire-place  is  finished 
and  about  to  he  r.rched  over,  a  Hut  iron  bar  of  small 
thickness  is  laid  along  the  top  of  the  side-wnll  on  both 
sides,  a  set  of  finishing  bricks  being  moulded  on  ptirpose 
vtith  a  notch  to  receive  the  iron  bar.  Cross  bars  are 
laid  over  these,  one  at  euch  end  am)  one  or  two  be- 
tween, having  a  bit  turned  down  at  the  ends,  nhich 
takes  hold  ol'  the  loniritudinal  bars,  and  keeps  them 
from  being  thrust  ontwards  either  by  the  pressure  of  the 
arch  or  by  (be  swelling  in  coniequcncc  of  the  heat,  in 
fig.  3.  A  is  the  cross  section  of  one  of  the  long  bars,  and 
i.  part  of  one  of  the  crosj  bars,  and  CD  is  the  clench 
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I  the  bar  A.     Thi* 


preca 
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necessary,  because  the  contraction  of  the  stove  upwards 
obligea  the  walls  of  the  other  stories  to  bear  a  litlle  on 
the  arch  of  the  fire-place.  The  building  above  is  kept 
together  in  like  manner  by  othercnurses  ofiron  ban  at 
every  second  return  of  the  flue.  The  top  of  the  stove 
is  finiiihed  by  a  pretty  thick  covering  of  hrick-nork. 
The  last  passage  for  the  air  at  H  (see  Fneiumatics, 
fig.  62.)  has  a  ring  lining  its  upper  extremitv,  and  pro- 
jecting an  inch  or  two  above  it.  The  flat  1 
covered  with  sand.  When  Wi 
a  covered  shape  like  a  bason  i 
is  whelmed  over  it.  The  rin 
sand,  eflectually  prevents  all 

and  getting  tip  the  vent.  Access  is  liail  to  [Ins  damper 
by  a  door  which  can  be  shut  tight  enough  to  prevent 
the  heated  air  of  the  riiom  from  wasting  ilself  np  the 
»eat.    When  the  room  n  too  tvarra,  it  may  be  very'  ra- 


luUI  slop  this  passa);e, 
)r  cover  for  dishes  at  table 
I  of  this,  resting  on  the 
air  from  coming  through 
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pidly  cooled  by  opennig  thin  door.  The  wn-ni  airrtiiWi 
up  with  great  rapidity,  and  is  replaced  by  (mI  a. 
from  n'ilhout. 

The  management  of  tb*  atove  is  us  follows.  AUt 
ei^bt  o'clock  in  (he  marning  tlie  pieteknick,  or  mhw 
who  has  ll>e  charge  of  the  stoves,  takes  off  the  tms, 
shuts  the  damper-door,  «nd  opens  the  fire-place  te. 
He  then  puis  in  a  bandflil  of  wood  sharing:  or  itrn, 
and  kindles  it.  This  warms  the  stmc  and  vent,  »JW 
gins  a  eurrent  of  air  through  it.  He  tbcu  liysifri 
chips  on  the  sole  of  the  fire-plare,  immediately  wiring 
the  doer;  and  bebind  this  he  arranges  the  lullrti  d 
birchwond  with  llicir  ends  inwards.  Then  hebnv 
more  wood  in  the  front,  till  he  thinks  there  is  enwfk. 
He  sets  fire  to  the  Chips,  shuts  the  door  and  optoiAi 
small  wicket  at  its'bottom.  The  air  blows  ihe  li> 
of  the  chips  -upon  the  billets  behind  tbeni,  sod  tin 
kindles  them.  They  consume  slonly.  while  thebilki 
in  front  remain  untouched  by  the  fire.  The  semtt, 
having  made  his  first  round  of  the  rooms,  relomitt 
this  stove,  and  opens  the  door  above  to  admit  sir  in 
the  vent.  This  is  to  supply  its  draught,  and  Uim  h 
check  the  draught  in  the  body  of  the  stove,  cbicbii 
generally  too  Strong  at  this  time,  and  would  comfw 
the  fuel  too  fast.  By  this  time  ihe  billets  in  ihefnal 
are  burning,  first  at  the  bottom,  and  the  rest  in  tnn^ 
Sion  as  they  sink  down  on  the  embers  and  come  oppoi.ii 
to  the  wicket.  The  room  dotis  not  yet  feet  anjefct 
from  the  fire,  the  heat  of  which  has  not  yet  rcacbdin 
external  surface  ;  but  in  aboot  half  an  hour  this  grcwi 
Warm.  The  upper  door  is  shut  a^in,  that  no  heal  tnj 
now  be  wasted.  The  pietchnick  by  and  by  ipreadsitt 
■embers  and  ashes  over  the  whole  bottom  of  the  frt-plm 
with  a  rake,  by  which  the  bottom  is  preatly  healed, iW 
heats  the  air  contiguous  lo  it  ex temnlfy  (for  it  standi  n 
little  pillars)  very  powerfully.  He  takes  care  to  brii^ 
up  to  the  top  of  the  a?hes  every  bit  of  wood  orcoi)  dnt 
is  not  yet  consumed,  lliat  all  may  be  completely  eipetd- 
ed.  He  does  Ibis  as  briskly  as  possible,  that  themKi 
may  not  lose  much  warmed  air  by  keeping  opea  tk 
fireplace  door.  At  his  last  visit,  when  he  obsermM 
more  glowing  embers,  he  shuts  the  fire-place  door  x^ 
wicket,  and  puis  the  damper  on  the  passage  above,  isd 
shuts  its  door.-^AII  this  is  over  in  about  an  honr  aaJi 
half  after  kindling  the  fire.  All  current  of.alrisiiBv 
at  an  end  within  the  stove,  and  it  is  now  a  great  nu) 
of  brick-work,  heated  lo  a  great  degree  within,  biK 
only  about  blood-warm  externally.  The  heat  gradrallr 
spreads  oulnarda,  and  the  external  surface  of  the  itc's 
acquires  its  greatest  heat  about  three  o'clock  intbc 
aflemoonj  alter  which  it  gradually  cools  till  nest  BMit- 
ing. 

Tliis  heat  seldom  is  so  great  that  one  cannot  bear  to 
touch  the  stove  with  his  cheek,  and  to  keep  it  there.  Is 
consequence  of  this  it  can  burn  none  of  the  dust  whitb 
unavoidably  falls  on  the  stove,  and  we  are  never  tiwh 
bled  with  the  sickening  smells  that  are.  unavoidsble  iiben 
we  employ  the  small  casLiron  stoves  much  heated.  Thi 
great  rxpence  of  beat  in  a  room  arises  from  tbe  gfaa 
windows.  The  pane  is  so  thin  that  the  extrrnal  air 
keeps  it  continually  cold,  and  thus  the  window*  SK 
conlinually  robbing  the  airof  the' room  of  its  heat.  Tiii 
exprnce  of  heat  is  reduced  to  less  than  ooe-llrird  kv 
double  casements.  The  inner  easement  is  about  m 
mtich  colder  tliao  the  room  as  tbe  initer  cmsrinent  is 


S    T    O 


C    755    J 


S    T    O 


wamev  tbao  the  air  of  the  fields*,  and  ire  hare  the  sin- 
ffulajr  ailvaota^e  of  having  no  ice  focmeil  oa  the  glasses. 
Bat  to  ensure  this  kst  advantage,  the  seams  of  the  ioner 
cascneRt  oiuat  he  pasted  with  paper,  and  those  of  the 
oater  caaemeni  anusl  be  left  unpasted.  If  we  do  the 
cQotraryy  we  sball  certainlj  have  ice  on  the  outer  case- 
ment ;  the  season  of  which  is  easilj  seen* 

"We  have  heen  thus  particalar  in  our  description  of 
the  managesaeat,  because  the  reasons  of  some  particulars 
are  not  very  obvions,  and  the  practice  would  not  readily 
oGOttT'to  us  in  this  country ;  so  that  a  person  who,  on 
the  faith  of  our  recommendation,  should  prefer  one  of 
these  stoves  to  the  German  stove,  whose  management  is 
simple  and  obvious,  might  be  greatly  disappointed. 
But  by  following  this  method,  we  are  confident  that  the 
Russian  stove  will  be  found  much  superior  both  in  warmth 
and  agreeable  air.  The  spreading  out  of  the  embers, 
and  waiting  till  all  is  reduced  to  ashes  before  the  doors 
are  shut,  is  also  absolutely  necessary,  and  a  neglect  of  it 
would  expose  us  to  eminent  danger  of  sa£focation  by 
fixed  air}  and  this  is  the  only  inconvenience  of  the  Rus- 
sian stove,  from  which  the  other  stove  is  free.  The  fix- 
ed air  has  no  smell ;  and  the  ^rst  indication  of  its  pre- 
sence is  a  slight  giddiness  and  lassitude,  which  disposes 
us  to  sit  down  and  to  sleep.  This  would  be  fatal  y  and  we 
must  immediately  open  tbe  upper  passage  and  the  fire- 
place door,  so  as  to  produce  a  strong  current  to  carry 
the  vitiated  air  of  the  room  up  the  chimney.  Throwing 
up  tbe  saslies,  or  at  least  opening  all  the  doors,  is  proper 
on  such  an  occasion. 

If  we  bum  pit-coal,  either  raw  or  chanred,  this  pre- 
caution is  still  more  necessary ;  because  the  cinder  is  not 
so  easily  or  so  soon  completely  consumed.  Thiti  fuel  will 
require  a  little  difference  in  the  management  from  wood 
fuel,  hot  which  is  easily  seen  by  any  person  of  reflection. 
The  safe  way  would  be  to  rake  out  all  half-burnt  coal 
before  shutting  up  the  d<K>r8i. 

If  we  use  raw  pit-coal,  great  care  is  necessary  to 
prevent  the  accumulation  of  soot  in  the  upper  part  of 
tbe  stove.  It  is  an  inaccessible  place  for  the  chimney- 
sweep; and  if  we  attempt  to  bum  it  out,  we  run  a  great 
risk  of  splitting  that  part  of  the  stove  which  is  the  most 
slightly  constructed.  It  is  advisable  therefore  to  burn 
it  away  every  day,  by  giving  a  brisk  draught  with  an 
open  door  for  five  minutes.  With  wood  or  coak  there 
is  no  danger. 

It  will  not  be  improper  in  this  pkice  to  give  some  in- 
structions/or  the  construction ofstoves  forwarmingseve- 
ral  floors  in  a  great  manufactory,  such  as  a  cotton-mill, 
or  a  public  library  or  museum. 

In  such  situations  we  think  cleanliness,  wholesomeness, 
and  sweetness  of  air,  no  less,  necessary  than  in  tbe  draw- 
ing room  of  a  man  of  opulence.  We  therefore  recom- 
mend the  brick-stove  in  preference  to  the  iron  one;  and 
though  it  would  not  be  the  best  or  most  economical 
practice  to  beat  it  but  once  a-day,  and  we  should  rather 
prefer  the  German  practice  of  conf^tant  feeding,  we  still 
think  it  highly  proper  to  limit  the  heat  to  a  very  mode-^ 
rate  degree,  and  employ  a  large  surface. 

If  the  disposition  of  the  rooms  allows  us  the  conve- 
Biency  of  a  thick  party- wall,  we  would  place  the  stove 
fn  the  middle  of  this  wall,  in  an  arch  which  pierces 
through  the  wall.  Immediately  above  this  arch  we 
would  carry  up  a  very  wide  chimney  through  the  whole 
height.     This  cbiomey  must  have  a  paasage  opening 


into  each  floor  on  both  sides,  whicli  may  be  very  i^ccu-  Stovr. 
.  rately  shut  up  by  a  door.  The  stove  being  set  up  under 
the  arch,  it  must  have  a  pipe  communicating  with  its 
flue,  and  rising  up  through  this  chimney.  Could  an 
earthen  pi|)e  be  properly  suppo^-ted,  and  secured  from 
splitting  by  hoops,  we  should  prefer  it  for  the  rcasons^ 
already  given.  But  a,s  this  is  perhaps  expecting  too 
much,  we  must  admit  the  use  of  a  cast  iron  pipe.  Thia 
is  the  real  chimney  or  flue  of  the  stove,  and  must  be  of 
as  great  diameter  as  possible,  that  it  may  act,  by  an  ex- 
tensive surface,  all  the  way  up. 

The  stove  stands  under  the  arch  in  the  wall ;  but  the 
air  that  is  warmed  by  its  surface  would  escape  on  both 
sides,  and  would  be  expended  in  that  single  floor.  To  « 
prevent  this,  the  stove  must  be  inclosed  in  a  case :  this 
may  be  of  brick-work,  at  the  distance  of  two  or  three 
inches  from  the  stove  all  round.  It  must  be  well  shut 
in  above,  and  at  the  foundation  must  have  a  rowofsmall 
holes  to  admit  the  air  all  around  it.  This  air  will  then 
be  warmed  over  the  whole  space  between  the  stove  and  . 
the  case,  pass  up  the  chimney,  and  there  receive  addi-  - 
tional  heat  from  the  flue-pipe  which  is  in  the  middle. 
Great  care  niust  be  taken  that  the  fire-place  door  have 
no  communication  wiih  the  space  between  the  stove  and 
its  case,  but  be  inclosed  in  a  mouth-piece  which  comea 
through  the  case,  and  opens  into  the  feeding-room. 
Thus  all  tbe  air  which  goes  up  to  the  rooms  will  be. 
pure  and  wholesome,  provided  we  take  care  that  every 
thing  be  kept  clean  and  sweet  about  the  air-boles  below. 
Observe  that  those  air-holes  which  are  near  the  furnace 
door  must  be  inclosed  in  a  wooden  trunk  which  takes 
in  its  air  at  some  distance  from  this  door;  for  since  the 
current  between  the  stove  and  case  may  be  almost  as  great 
as  the  current  within  the  stove  (nay,  when  a  puff  of  wind 
beats  down  the  chimney,  it  may  even  exceed  it),  there 
is  a  risk  of  some  vitiated  air  and  smoke  being  drawn  into  . 
tbe  case. 

If  the  stove  cannot  be  placed  in  the  arch  of  a  party- 
wall,  it  may  be  set  adjoining  to  a  side  or  .outer  wall, 
and  furnished  with  a  case^  a  large  chimney,  and  a  flue- 
pipe,  in  tbe  same  manner.     But  in  this  case  a  great 
deal  of  beat  is  wasted  on  this  outer  wall,  and  carried  off 
by  the  external  air.    In  this  situation  we  would  recom- 
mend to  line  that  part  of  the  wall  which   is  behind  tlie 
stove  (at  two  or  three  inches  distance),  and  the  whole 
of  the  chimney^  with  plaster  or  laths.    These  should  be 
nailed  on  battens  properly  fastened  on  the  wall,  leaving 
a  space  of  an  inch  between  the  laths  and  the  wall.   The 
plaster  should  be  of  the  most  spongy  kind,  having  in  it  a 
quantity  of  clay  in  powder  instead  of  the  full  proportion  . 
of  sand.    Horscdung,  washed  with  water  and  strained 
through  coarse  flannel,  leaves  a  great  portion  of  unassi- 
milated  vegetable  fibre,  which  will  mix  very  intimately 
in  the  pKi.^ter,  and  make  it  a  substance  very  unfit  for  con- 
ducting heat.  There  is  no  danger  of  catching  fire  by  this 
lining.     We  have  seen  a  most  tremendous  fire  rage  for 
three  hours,  in  contact  with  a  partition  of  l:ith    and 
plaster  (on  the  plaster-side  however),  without  discolour^ 
ing  the  thin  laths  on  tbe  other  side.     We  once  saw  a  > 
cottage  chimney  on  fire^and  burn  till  the  soot  was  con-  > 
sumed.    This  chimney  was  nothing  but  a  pipe  of  a  foot^^ 
wide,  made  of  laths,  and  plastered  on  tbe  inside  and 
outside  ;  and  it  passed  through  a  thatched  roof.     We 
therefore  recommend  this  in  place  of  the  brick-case  for' 
inclosing  the  sto^c*  It  :^0i^ld  save  heat^  and  as  it  might 
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-'joiaeJ  by  iron  rtnya  maJ  iingu,  aaj  part  of  tWucre 
cobM  be  UU  ope*  far  rrpun  at  pkamre. 

We  bare  DO  besiUtioa  in  ui  ing  that  a  >to<v  CMWti  oe- 
U4  la  tbn  maaner  vooM  be  frvaiW  MpctW  ie  fvwcr 
ta  any  we  have  mcb,  and  wouS^  be  fiee  frna  naay  of 
their  ditgiuliag  defccli.  We  beg  l««e  tbercfoie  ta  ia- 
tniact  bere  the  deKnptioa  ef  one  irhi^  «>•  to  bare 
been  meted  ia  one  of  the  cbnrcbea  oftbe  citj  of  EdiB- 

Fig.  4.  U  a  (kclcb  of  the  plan  of  the  cborch  ca«itaii>e4 
ia  (be  paraJleloffTaiD  AFKU.  V  mark*  the  place  of  the 
polpit,  and  LMNO  the  friKit  of  the  galleries.  TbeM 
are  carried  back  to  the  lide  walli  AB  and  DC.  Bat  at 
the  md  Dffoaiie  to  the  patpit  the;  dj  not  rvaeb  to  far, 
bat  kare  a  space  BFEC  aboat  i  3  feet  wide.  Below 
the  back  of  the  giticrict,  oa  each  aide,  thott  ii 
aage  ABCH,  KICD,  leparated  fr 
of  ific  cborch    by  partitioai  whi 


bOna  :  Eaily  n  lb  MR.   ^ 

b  »B  the  aGikn,  a^m^ 

bap  (bnrniBg)  ia  each   af  the    tnariii  X  a^  Z,^ 

iholi  the  doen.     He  then  pots  am  aa4   kiadla  tk  fai 

ia  Ibe  (tore,  and  laaagra  it  cttbET  ia    Ike  Bshh  m 

Geroun  atelbod.  Pcrbaps  ibe  Utt«c  i*  pnferabk,Mh- 

ineliible  to  fcweit  accidenti  fra^  Biinal"!  or  w^^eO. 

The  Umpa  cct  in  the  lower  ee^  af  the  apriglcbMb 

prewotly  warm  tbem,  aad  prudoee  a  4jun1  af  av  1^ 

wards.    This  Boft  be  iDp^icd  by  ibe  booiz^ta]  tn^ 

which  DNist  take  it  Iran  the  caae  niiMd  tbe  atorc  IW 

a  cinTcat   is   began  ia  tbe  ditrctiow  we  wiib      B*  ^ 

by  tbe  air  in  tbe  case  ac^uina  facwt  froM  tbe  timti,  mi 

tbe  correat  becones  exttOBoly  briA.      Wbcw  ibe  aa- 

nager  ptrceivea  (bta,  be  nmowm»  tb*  Umfm,  Am  tk 

ral*es,  and  open  tbe  boles  oe,  a,  8cc  begiaa^  wA 

tbe   meat  reotote,   and  r'~*'"*'"y  Uswly  tawvdi  tk 

the  teated  part     stove  from  each  cxtrewty  of  tbe    boiii— lal   laaaibi 

icb  from  (he  floor     The  beated  air  mw  isson  hf  them  hali  1,  gTide*  ^ 


10  tbe  galleries,  so  that  the  apace  HCIK  is  eooapletely     the  ceiling   below  tbe  gallenea,  uri  cse>pca,  by . 

sfant  in.     Tbe  church  ii  ko  ancient  Gotbtc  boilding,  of     np  along  (he  fronts  of  tbe  galleriea,  mmi  wfll  be  ii  aiiUJi 

i«l(  by  those  sitting  there,  coming  on  tbeir  &CC0  wiA  1 


a  light  and  • 


o  rows  of  lATge  win- 


dow* shore  tbe  arcades,  and  a  ipacioos  window 
east  end  above  (be  palpi[.  The  congregatioD  complain 
of  a  cold  air,  which  they  feel  pooriog  down  upon  their 
beadi.  This  is  more  particolariy  felt  Ly  those  sitting  in 
tbe  fronts  of  the  galleries.  We  inugino  that  ifaii  arises 
cbicflj  from  the  extantiTe  surface  of  (he  upper  row  of 
windows,  aad  of  the  cold  atoDe-nalls  above,  which  roba 
'i  of  i(s  beat  a*  it  glide*  tip  aloag  the  tide*  of  (h« 


gentle  wvflUb.  It  will  then  riK  (in  great  fwit]  rtra^ 
up,  while  soM  of  it  will  glide  bnckwwrds,  to  the  c«i- 
fort  of  those  who  sit  behind. 

Tbe  pn^ncty  of  tfaotting  tb«  Tal*ca  of  tbe  npr^ 
tmnks  is  evident.  If  they  wer«  Ml  open,  no  air  va^ 
come  oat  bj  tbe  bole*  a,  a,  &c.  ;  bat,  on  tbe  cantnir, 
>t  these  bdca  to  aa^y  tbecmTM, 
ideied  nseless.    Tbe  air  delivered  if 


and  the  stove  be  r 


cfaarcb.     It  become*  lieavier  by  collapsing,  and  in  ihi*  these  hole*  will  keep  dooc  to  tbe  ceiling,  and  will  mi, 

Mtate  descend*  in  the  middle  of  the  cborch.  a*  we  imagine,  incommode  those  wbo  ait  b^w  the  nl- 

e  S  is  placed  against  the  middle  of  tbe  west  lerie*.     Bat  if  it  should  be  band  to  reader  these  psiti 

j: r  _  Z_  ;_.!._.    __j   ■ t_.-r_  . ,^  |,^„  ^^^  ^   pierced    thmo^   the  ceiiiag, 


Tbei 
wall  at  the  dittance  nf  a  Iyw  inches,  and  i*  coaiple(eIy 
Inclosed  in  a  case  of  lath  and  platter.  The  vent,  which 
ii  to  carry  off  the  smoke  and  burnt  air,  ii  conveyed  Dp 
ttr  along  the  wall,  and  tbroagh  the  roof  or  aide-wall, 
but  witbout  any  comroQtiicatinn  with  the  cane.  In  like 
maoDer  ibe  lirc-place  door  is  open  to  (he  pana^F,  wilh> 
out  communicating  irith  the  case;  and  care  ]« taken  that 
tbe  holei  wbicli  admit  the  air  into  the  cant  are  ao  dit* 
posed  that  tliej  shall  niQ  no  risk  of  drawing  in  any  ait 
from  the  lire-place  door. 


by  which  it  will  ri*e  among  tbe  people  abon,  and  bH 
be  very  comfortable.  It  will  repairs  tbe  careful  atln- 
tioD  of  aome  intelligent  persoa  to  bring  all  ibii  iati* 
proper  (rain  at  first,  by  Ending  the  proper  apertaiuif 
the  diffrrent  holes,  so  a*  to  render  tbe  beat  r^oakb 
through  the  whole  ipace.  But  this  being  once  anf 
tainrd  the  difficulty  is  over. 

The  sir  trunks  most  be  ver^  capncions,  but  nMjk 
contracted   towards  ibe  extnniities  as  their  lateral  £s- 


From  the  (op  of  this  case  proceed  two  (mnks  Q,  R,     charges  diminish  ',  and  tbe  row    of  boles  which  adwt 

■each   of  which  is  (wo  fee(  broad  and  six  indies  dtep, 
coaled  wi(htn  and  without  with  the  roost  spungy  plaster 

that  can  be  compoMd.     For  this  purpoic  we  ^bould  re 
lommend  a  corapositlon  of  powdered  clinrcoal  and  a 

Inoch  clay  snd  quicklime  at  will  fulve  it  a  very  ilij^ht  co 
lieiion.      We  know  that  a  piece  of  this  may  be  held  in 
the  baud,  widiout  inconvenience,  within  an  inch  of  where     height  of  the 
it  is  of  a  glowing  rrd   beat. — These  trunk*  open    into     daring  the 

another  trunk  XVT2,  which  ranges  along  the  paiti-  feet.  It  is  necessary,  therefore,  that  the  Dtnve  be  higUf 
tioB  immediately  under  ihe  gallerirs,  and  nin)'  be  fonn-  heated,  perhaps  considerably  beyood  the  Russian  plac- 
ed externally  tQ(o  acornichr,  alJttleTiiassiveindet-d,  hut  (ice,  but  yet  inrerior  to  (he  heat  of  the  Geroiaa  inn 
not  unsightly  in  a  building  cf  tfaii  style.  Iliis  trunk  is  ttoves.  But  siill  we  atrongly  recommend  the  brick  tr 
Toated  in  the  aame  manner.  It  ha«  several  openings  pottery  stoves,  on  acCnant  of  the  wboleaome  iiWM(nraa( 
4,  a,  &c.  which  have  sliilers  that  can  be  drawD  aside  by  the  air  which  they  furnish  :  and  we  are  certain  lUl  1 
meatwi'r handles  ncrcMihle  from  (he  outer  (lusxa^ri;, — Ac  stove  of  moderate  dimensions,  eight  feel  long,  for  ia- 
'  "    "    ' '  e  two  perpen-    stance,  liy  eight  feet  high,  i^'"  ■----«-. 


D  the  case  nraad  the  stove  mtt»t  be  folly  able  ti 
Bnppl;  (liem. 

It  must  be  observed,  that  in  this  cons(iw_tiai  tk 
ascensional  force  it  hut  small.  It  it  only  (he  faetghltf 
a  short  column  of  warm  air  from  (he  ground  to  tbe  git 
leries.  At  first  indeed  it  is  greftt,  having  the  unlimHrJ 
:  perpendicular  trunks  at  X  and  Z;  kt 
r  of  (be  stove  it  ia  rcdoced  to  nine  or  ti* 


(he  extiemities  X  and  Z  of  (his  trunk  i 
diculsr  trtiriks  which  come  up  through  the  galleries,  and 
Hre  continued  tn  a  considi  rablc  height.  At  their  junc- 
tion with  the  boriKonial  trunk  are  (wo  iloora  large 
enough  to  admit  a  lamp.  Each  perpendicular  trunk  hai 
also  a  vftlve  by  whkib  it  un  tie  completely  stored. 
5 


illbesuffici 
h'hslding  1200  or  1500  peoplr.  If  the  More 
could  be  placed  lower,  which  in  many  situations  ii  ^rf 
practicable,  its  cfiect  would  be  proportionally  greater, 
liccause  all  depend*  on  (he  rapidity  of  the  cornaC 
When  we  arc  Untiled  i*  height,  we   nast  extend  (be 
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Stove  80  noch  the  nora  in  leegtb,  attd  make  the  air 
tninka  more  capacious.  These  and  soany  other  earemnh 
staoees  of  local  modiification  mast  be  attended  to  by  tbe 
erector  of  tbe  stove ;  and  wichoat  the  judicious  attention 
^f  an  intelligent  artist,  we  may  expect  nothing  hat  dis* 
i^ipoiatment.  It  is  hardly  possible  to  give  instmctions 
soited  to  every  situation }  but  a  earefbl  attention  to  the 
general  principle  which  determines  the  ascensional 
force  will  free  the  artist  from  any  great  risk  of  failure. 

We  may  say  the  same  thing  o^  stoves  for  conservator 
riesy  hot-hottseSf  hot-walls,  &c.  and  can  hardly  add  any 
thing  of  con!(«^ence  to  what  we  have  already  said  on 
thent!  heads  in  the  article  Pneumatics. 

We  must  not,  however,  dismiss  the  subject  without 
taking  notice  of  the  very  specious  projects  which  have 
been  frequently  offered  for  drying  malt  by  stoves.  Many 
of  these  are  to  be  seen  in  the  publications  of  the  Aca- 
demies of  Stockholm,  Up<*al,  Copenhagen  9  and  some 
have  been  erected  in  this  kingdom,  but  they  have  not 
been  found  to  answer. 

We  apprehend  that  they  cannot  answer.  To  dry 
malt,  and  make  it  fit  for  the  ales  and  beers  for  which 
this  island  is  so  famous,  it  is  by  no  means  enough  that 
we  give  it  a  proper  and  an  equable  supply  of  heat. — 
This  »lmie  would  bake  it  and  make  it  flinty,  causing  tho 
moisture  to  penetrate  the  mealy  particles  of  the  grain; 
and,  by  completely  dissolving  the  soluble  parts,  would 
render  each  kernel  an  uniform  mass,  which  would  dry 
into  a  iinty  grain,  breaking  like  a  piece  of  glass.-— A 
grain  of  malt  i^  iiot  an  inert  pulp.  It  is  a  SEED,  in  an 
active  state,  growing,  and  of  an  organized  structure. 
We  wish  to  step  it  in  this  state,  and  kill  it,  not  by 
heating  it,  but  by  abstracting  its  moisture.  We  thus 
leave  it  in  it§  granulated  or  organized  form,  spungy,  and 
fit  for  imbibing  water  in  the  mash  tub,  without  running 
iBto  a  paste. 

To  accomplish  these  purposes,  the  construction  of  our 
malt  kilns  seems  very  well  adapted.  The  kiln  is  Che 
only  flue  of  the  furnace,  and  a  copious  current  of  air  is 
fsrmed  thi'oogh  among  the  grains,  carrying  off  with  it 
the  water  which  is  evaporating  by  the  beat.  But  this 
evaporation,  being  chieAy  in  consequence  of  the  vapour 
being  immediately  dissohred  by  the  passing  air,  will  stop 
as  soon  as  the  current  of  air^ops.  This  current  has  to 
make  its  way  threuf;b  moist  grain,  hi  id  in  a  pretty  thick 
bed,  and  matted  together.  Some  force,  therefore,  is 
necessary  to  drive  it  through.  This  is  furnished  by  the 
dtanght  of  the  kiln.  Suhstituting  a  stove,  immediate- 
ly applied  to  the  malt,  will  not  have  this  effect.  The 
only  way  in  which  we  think  this  can  be  done  different 
from  the  present,  is  to  have  n  horizontal  floe,  as  has 
been  proposed  in  these  projects,  spr^d  oet  at  a  small 
distance  below  the  grate  on  which  the  malt  is  laid,  and 
to  covet  the  whole  with  a  high  dome,  like  a  glass-house 
This  beia<^  filled  with  a  tall  column  of  hot  air. 


e. 

and  having  no  passage  into  it  but  through  the  malt,, 
would  produce  the  current  which  we  want.  We  are 
Gbnvinced  that  this  WfH  make  much  less  fuel  serve ^  but 
We  are  by  no  means  certain  that  the  sulphureous  and 
carbonic  acid  which  accompanies  the  air  in  eorcowmeo 
kiln  is  not  a  necessary  or  a  nsefbl  ingredient  in  the  pro* 
oesB.  It  is  well  kwswn  that  dHfeient  coaks,  cinders,  or 
cfcssooals,  impart  different  qualittes  to  the  mahs^  and 
ave  preferred  emhforiiu  own^furfme. 


eomposed  of  i^ery  diffmnt  materials,  bms  been  lately 
erected  in  several  of  the  churches  in  Edinburgh.  Thu 
stove,  which  is  formed  entirely  of  cast  iron,  may  be  con- 
sidered as  a  double  stove,  an  outer  case,  and  a  furnace  or 
inner  stove.  The  fuel  is  burnt  in  tbe  inner  stove  \  and 
the  smoke  produced  during  tbe  process  of  combusfiow,  is 
carried  off  by  a  chimney,  which  passes  through  the  top 
of  the  ooter  stove,  and  is  conveyed  to  the  otrtside  of  the 
building.  Tbe  outer  ease  includes  not  only  the  furnace 
or  inner  stove,  but  also  a  considerable  space,  occojiied 
by  the  air  of  the  atmosphere,  which  is  freely  admiitted 
through  a  number  of  openings  placed  around  it  \  and 
when  any  cnvrent  of  air  is  produced,  it  passes  stf  Irom 
the  space  between  the  outer  case  and  inner  stove,  and  is 
conveyed  by  tubes  through  the  body  of  the  apart meni. 
But  we  shall  first  describe  the  different  parts  of  which 
the  stove  is  composed,  after  which  we-  shall  be  betcef 
able  to  understand  its  mode  of  operaf ion% 

Fig.  5.  exhibits  a  perspective  view  of  this  stove.  AB 
is  the  body,  which  is  about  three  feet  high,  and  of  a 
circular  form.  BC  is  a  square  pedescai  on  which  the 
stove  is  placed,  and  which  contains  the  ash  pit  YiV^. 
The  height  of  the  pedestal  is  about  a  foot,  aOd  it  io 
nearly  insulated  by  resting  on  the  spherical  supports  a&^ 
also  of  cast  iron.  ££E  are  openings  in  front  of  tho 
ash  pit  through  which  the  str  ensers  to  support  (he  eom* 
bustion.  These  openings  can  bo  eii4arged  or  diminished^ 
or  opened  and  shut  at  pleasure.  FF  is  the  Jsor  of  the 
furnace  through  which  the  fuel  io  introdueed.  Thitf 
door  is  attached  to  the  inner  furnace,  and  is  double;  It 
is  one  foot  broad,  and  11  inches  high^  CO  f»  tho 
chimney,  which  passes  from  the  fornaee  wirhin,  through 
the  outer  case,  and  conveys  the  smoke  out  of  the  build* 
ing.  HH  are  openings  in  the  outer  case,  and^  are  eight 
in  number,  through  which  the  air  enters,  and  being 
heated,  is  greatly  rarefied,  and  passes  off  through  ttko 
(hnnel  or  pipe  IIII.  This  pipe  commonicateo  only  with 
the  outer  stove,  and  being  shot  at  the  end  K,  the  air 
rushes  out  from  the  smalt  tubes  LL,  inserted  into  fho 
side  of  the  pipe  IIII,  asid  thus  mixes  with  the  cold  air 
of  the  church.  The  diameter  of  the  Outer  ease  at  thir 
bottom  is  about  two  firet,  and  the  diamrter  ol  the  fur- 
nace within  is  about  16  inches. 

Fig.  6.  is  a  section  of  the  stove.  AB  is  the  outer  case, 
from  which  passes  off  tho  pipe  or  ^nel  CCC,  by  which 
the  heated  air  is  conveyed  through  the  church.  I>D  ia 
the  furnace  in  the  inside,  in  which  the  fuel  is  burnt, 
and  EEE  io  the  clitmney  or  funnel  wtrich  conveys  the 
smoke  from  the  inner  furnace  out  of  tbe  buildirtg.  It 
passes  through  the  outer  f^ove  A  B  at  F. 

Fig.  7.  is  a  phin  of  this  stove.  AB  is  the  pedestaV 
on  which  it  rests,  and  which  contains  the  aSh  pit.  CC- 
is  the  outer  ease,  and  DD  is  the  fornaee  within,  in 
which  are  seen  the  transverse  bora  which  support  thu 
fuel. 

The  length  of  the  body  of  Che  cborehi  in  which  t^h» 
atoves  of  the  fitrss  and  dimensioris  now  des(?ribed  are 
erected,  ie  about  6a  feet,  and  the  hnnidth  is  about  45 
fett.r  Tbe  tolMo  Ilil  wtt  conveyed  along  tlie  lower 
edge  of  the  gaHuiy,  about  half  the  fengfli  of  the  church. 
The  fires  are  lighted  up  about  four  or  five  OVlock  ofir 
the  Smnday  morning,  during  the  earlier  part  of  the  cold 
but  as  the  season  advances^  if  is  usvia)  to  light^ 


season ) 

thcw  up  the  night  before.    From  this  time  ^^  the  con« 

h  patent  stove  constsucted  oa  nmthur  pnmtiftes^  hut    MgiitiOii  asMime  for  the  aftcMoon  servtoo,  the  fumater 
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SM*e.     ne  kept  sonitantljraapplttd  with  fuel.  Bytt)1*i 
'       ^     I.I  menl  tlie  air  in   the  church  ■■  kept  comfort»blj  warm 
during  the  coldcit  season  of  the  year. 

These  stoves,  It  appears  t*DS,  ftir  suioeptible  ofMine 
improvement,  both  in  their  construction  and  in  the 
places  111  which  tbcy  are  erected.  With  regard  to  the 
first  circumstance,  an  exlernal  coating  of  plaster  work, 
ar  of  the  same  kind  ofroateriali  m  ar«  used  for  coating 
the  inside  of  chemical  I'urnaces,  would  he  of  some  use  in 
preventing  an  unnecessary  waste  of  heat,  as  well  as  ths 
disagreeable  smeli  which  is  sometimes  complained  of, 
and  which  is  supposed  to  arise  from  the  comhastion  of 
light  bodies  floating  io  the  air  and  drawn  by  the  current 
to  the  heated  metal ;  and  with  regard  to  the  last,  vix. 
the  places  in  which  they  are  erected,  it  is  perftclly  ob- 
vious that  they  ought  to  be  as  completely  insulaled  as 
poasihie,  and  paiticularly  ought  not  ts  communicate 
with  good  conduclors  of  heat.  Some  of  the  stoves  erect- 
ed in  the  churches  of  EdinburgI)  are  faulty  in  this  re- 
■pect.  But  to  the  use  of  tliis  stove  there  is  a  stronger 
•bJECtion.  The  air  that  is  heated  has  circulated  through 
t^  apartment,  and  has  been  respired  and  c^osequently 
vitiated.  Hence  aonte  unpleasant  effect*  have  arisen 
from  its  use. 

A  stove  erected  by  Mr  A.  Kilpatrick,  tinsmith  in 
Edinburgh,  is  free  from  this  serious  objection.  In  his 
stoves  the  whole  of  the  air  heated  ii  conveyed  from  the 
oatside  of  the  building.  Stoves  of  this  descriplioD 
Mswer  well  for  heating  large  halla,  staircases,  and 
ch  arches. 

The  fnllowing  is  the  deacriptiMi  of  an  improved  stovo 
by  Mr  Field  of  Newman  Street  Loodan,  in  which,  it  is 
Stated  by  the  author,  the  various  advantages  of  heating, 
boiling,  steamiug,  evaporating,  drying,  ventilating,  &c. 
are  united  ;  tome  of  which  we  shall  detail  in  bis  own. 

"  Fig.  8.  repraseats  a  longitudinal  aectionoflbe  stove, 
shoning  ihe  course  of  the  air  from  it*  entrance  into  the 
flues  of  the  stove  at  A,  to  its  entrance  into  the  upper 
chamber  of  the  stove  at  B  ;  and  aka  the  course  of  the 
•moke  from  the  fire-place  at  C,  till  k  escape*  from  ll>e 
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atove  at  D.    £,  £, 
place  and  ash-hole. 

above,  exhibiting  ihi 
ben  of  the  stove,  fn 


E  the  doors  ot  apenings  of  the  fire- 

Ibt  section  at  right  angles  with  the 
course  of  the  air  through  the  ebam- 
ru  its  entrance  into  the  chamber  N* 
I.  at  a  to  iUentrance  beneath  the  £  re-place  at  F.  This 
figure  also  shows  sections  of  the  flues,  with  the  diviiions 
through  which  the  air  and  smoke  paas  aeparateiy,  lliB 
smoke-flue  in  the  centre,  and  the  air-flues,  on  each  side. 
G,  G,  are  doors  and  openings  through  which  the  articles 
to  be  dried  are  inlroduceil  into  llie  chambers. 

"  When  the  fire  is  lighted,  and  the  doom  of  tlic  cham- 
bers, ash'hole,  and  6re-place,  closed,  the  air  by  which 
the  fin- is  supplied  enters  at  A,  £g.  8.  passcH  through  tha 
air-flues  a,  a,  a,  a,  enters  the  upper  chamber  at  B,  tra- 
verses and  desLeuda  through  the  chambers  N*  1,  J,  3, 
and  arrives  beutatb  the  fir«  at  F,  &g.  9,  Having  sup- 
plied the  fire  with  oxygen,  it  passes  through  the  flue  with 
the  smoke,  and  escapes  at  D,  heating  in  its  protracted 
course  the  chambers  and  air-flues. 

As  the  cold  air  enters  the  stove  at  A,  immediately 
plate  forming  the  top  of  the  fire-place,  and  pur- 
sues a  similar  route  with  the  fire-flue,  it  enten  the  ctum- 
ber*  very  much  heated  and  nre&ed.     Hence  any  moist 


phred  in  the  cbHmbers  evaporate*  in  muc 
quenee,  not  only  of  the  healed  fluca  circulating  rotw 
Ibera,  but  of  a  stream  of  wami  rarefied  air,  which,  «Ui 
it  continually  raiiies  evaporation,  as  continuiilU  bnr 
away  the  exhaled  nioislnre  in  its  paiisage  to  the  fire,  lit 
imitating  the  gradual  and  efficacious  plan  of  nats/r  ii 
drying  by  the  siun  and  air.  While  these  efiVctA  are  uk 
ing  place  within  the  stove,  part  of  (he  air  wbiLb  ealtr. 
at  A,  fig.  8.  and  9.  passes  througli  air-flues  on  ibe  giki 
iideof  the  fire-flue,  pursuesa  parallel  course  with  the  fiiu 
and  gives  out  a  current  of  warm  air  to  the  room  ii  a 
aperture  H.  This  effect  may  be  obtained  in  a  hikI 
higher  degree,  if  the  doors  of  tbe  chambcn  and  ^li-law 
are  opened  :  should  the  band  or  £ace  be  (ben  bronglii 
near,  they  would  he  fanned  with  a  stream  of  warm  air 
•specially  from  the  upper  chamber. 

"  Ily  means  of  this  stove  1  have  evaporated  nilkb 
drynesA,  without  huining or  discolouriaK  it;  aod  brn 
dried  cherries,  plumes,  and  Other  fruits,  so  a*  to  imilik 
those  which  are  received  from  abroad.  I  have  repnl 
cdly  dried  colours  and  the  most  delicate  sub-^tancn  vilt 
out  the  slightest  injury,  even  though  the  operatioD  fn 
seeded  quickly. 

"  The  height  of  the  stove  isahantfive  feet  and  aklf 
>U  diameter  two  feet  and  a  half,  and  that  of  ihe  flun  foa 
inches.  The  external  part  is  constructed  of  brick,  ui 
the  internal  parts  of  thin  Itycgate  or  SrC'Stane,  eictp 
the  top  of  the  fire-place,  which  is  a  plate  of  cut  ins 
Were  it  to  be  wholly,  formed  of  iron,  its  efietts  wmIi 
neceisaiiiy  be  more  powerful. 

"  Fig.  10.  repieBentsanextensionoftlieplan,inKliid 
stoves  of  this  kind  maybe  advantageously  connected  will 
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fire-place,  brought  out,  either  in  front  or  0 

by  the  present  positions  of  its  crown  1,  forms  a  tviir 

beratory  furnace,  or  will  make  a  sand-bath  bv  reveniiq 

"  The  space  occupied  by  the  fire-place  in  fig.  8.  nui 
in  thin  be  converted  into  apartments  for  cvaporaiioe  sstr 
stances,  or  occasionally  for  cooling  them  by  an  openin 
at  K  to  admit  cold  air,  while  the  warn)  air  of  the  itoil 
is  excluded  fay  a  register  or  door.  The  dotted  lines  iboa 
tlie  manner  in  whicli  a  second  furnace  may  be  connected 
by  an  opening  into  the  flue  at  Xi, 

"  In  addition  to  the  uses  already  pointed  out,  lliii 
stove  would  probably  be  found  extreiooly  srrvicrable  hi 
drying }apanner$  goods,  andconsuming  ihenoxiouafDmn 
nod  gas  which  arixe  from  the  oil  and  v«rnisb  used  in  ibis 

"  Since  lite  stove  is  not  limited  10  any  certain  ditDci- 
aions,  it  might  he  adapted  to  the  drying  of  milt  aad 
hops,  perhaps  of  herbs,  corn,  and  seeds  generally.  It 
might  also  be  accommodated  to  the  purpose  of  the  socat- 
baktri,  connected  with  the  great  fires  they  employ  fw 
their  boilers.  It  has  been  shown  to  be  useful  in  tbrcM- 
fectinners  art,  and  probably  it  may  be  equally  so  in  bak- 
ing biscuits  for  ihe  navy  ;  nor  less  so  in  drving  liow 
for  the  laundress,  dyer,  calico-printer,  and  blVacher.  1 
have  myself  found  it  well  accommodated  for  a  cfaenial 
•laboratory*." 

STOL' It  BRIDGE,  or  Sturbich,  the  name  of  s 
field  near  Cambridge,  noted  for  its  famous  fair  kept  at- 
nually  on  the  7th  of  SeplcmbcD,  and  which  contisnn 
for  a  fortnight.  The  eammodltiea  are,  horses,  b«^ 
iron,  wool,  leather,  cheese,  &c.     This  place  is  aba 
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noted  for  an  exceVcnt  species  of  clay  capable  of  resist- 
ing an  intense  heat.  It  is  used  in  making  pQts  for 
glass-houses,  fire-bricks,  &c. ;  and  is  sold  at  an  high 
price. 

STOW,  the  name  of  a  market-town  in  Gloocester- 
abire  in  England,  situated  in  W.  Long,  u  50.  N.  Lat. 
51.  54.  It  is  also  the  name  of  a  fine  seat  of  the  mar- 
quis of  Buckingham  in  Buckinghamshire.  Here  are  the 
best  gardens  in  England,  adorned  with  busts,  statues, 
obelisks,  pavilions,  and  temples.  It  is  two  miles  from 
the  town  of  Buckingham. 

Stow,  Jokn^  (he  indastrious  historian,  son  of  Thomas 
Stow  merchant-taylor  of  St  Michael's,  Cornhill,  in 
London,  was  born  about  the  year  15I5.  Of  the  early 
part  of  his  life  we  know  very  little,  except  that  he  was 
bred  to  his  father's  business,  which  in  the  year  1560  he 
relinquished,  devoting  himself  entirely  to  the  study  of 
oor  ancient  historians,  chronicles,  annals,  charters,  re- 
gisters, and  records.  Of  these  he  made  a  considerable 
collection,  travelling  for  that  purpose  to  different  parts 
of  the  kingdom,  and  transcribing  such  manuscripts  as  he 
could  not  purchase.  But  this  profession  of  an  antiquary 
being  attended  with  no  present  emolument,  he  was  ob- 
liged for  subsistence  to  return  to  his  trade.— It  happen- 
ed, however,  that  his  talents  and  necessities  were  made 
known  to  Dr  Parker  archbishop  of  Canterbury  ;  who 
being  himself  an  antiqnary,  encouraged  and  enabled  Mr 
Stow  to  prosecute  his  darling  study.  In  those  times  of 
persecution,  though  Elizabeth  was  then  upon  the  throne, 
honest  John  Stow  did  not, escape  danger.  His  collec- 
tion of  Popish  records  was  deemed  cause  of  suspicion. 
His  younger  brother  Thomas  preferred  no  less  than  140 
articles  against  him  before  the  ecclesiastical  commission  ; 
but  the  proof  being  insufficient,  he  was  acquitted.  In 
1569  he  first  published  his  Summary  of  the  Chronicles 
of  England.  About  the  year  1584  he  began  his  Sur- 
vey of  London.  In  1 585  he  was  one  of  the  two  col- 
lectors for  a  great  muster  of  Limestreet  ward  :  in  the 
same  year  he  petitioned  the  corporation  of  London  to 
bestow  on  him  the  benefit  of  two  freemen  to  enable  him 
to  publish  his  survey  *,  and  in  1589  he  petitioned  again 
for  a  pension.  Whether  he  succeeded,  is  not  known. 
He  was  principally  concerned  in  the  second  edition  of 
Holinshed's  chronicle,  published  in  1587.  He  also 
corrected  and  twice  augmented  Chaucer's  works,  pub- 
lished in  1 56 1  and  in  1597*  His  survey  of  London 
was  first  published  in  1590.  To  these  laborious  works 
he  would  have  added  his  large  Chronicle,  or  History  of 
England  ^  hut  be  lived  only  to  publish  an  abstract  of  it 
under  the  title  of  Flores  Historiarum.  The  foHo  vo- 
lume, which  was  printed  after  his  death,  with  the  title 
of  Stow*s  Chronicle^  was  taken  from  his  papers  by  Ed- 
mund Howes.  Having  thus  spent  his  life  and  fortune  in 
these  laborious  pursuits,  he  wAs  at  last  obliged  to  solicit 
tJie  charitable  and  well  disposed  for  relief*  For  this  pur- 
pose, King  James  I.  granted  him,  in  1603,  a  brief, 
which  was  renewed  in  1604,  authorizing  him  to  collect 
in  churches  the  benefactions  of  bis  fellow- citizens.  He 
died  in  April  1605,  aged  80;  and  was  buried  in  bis 
paritih  church  of  St  Andrew's  Undershaft,  where  his 
iridow  erected  a  decent  monument  to  his  memory.  Jobo 
Stow  was  a  roost  indefatigable  antiquarian,*  a  faithfiii 
historian,  and  an  honest  man. 

STOWMARKET*  a  town  of  Suffolk,  io  England, 


situated  in  E.  Long.  i.  6.  N.  Lat.  52.  16.  It  is  a  lai^     St«ww 
handsome  place,  situated  between  the  rivers  Gypping    market 
and  Orwell,  and  has  the  best  cherries  in  England.     It         ^ 
contained  2006  inhabitants  in  181 1.  .^"^ 

STOWAGE,  the  general  disposition  of  the  several 
materials  contained  in  a  ship's  hold,  with  regard  to  their 
figure,  magnitude,  or  solidity. 

In  the  stowage  of  different  articles,  as  ballast,  casks, 
cases,  bales,  and  boxes,  there  are  several  general  rules 
to  be  observed,  according  to  the  circumstances  or  qua- 
lities of  those  materials.  The  casks  which  contain  Any 
liquid  are,  according  to  the  sea  phrase,  to  be  Ining^p 
and  bilge'free^  i.  e.  closely  wedged  up  in  an  horizontal 
position,  and  resting  on  their  quarters :  so  that  the  bil- 
ges where  they  are  thickest  being  entirely  free  all  roond| 
cannot  rub  against  each  other  by  the  motion  of  theTes^ 
sel.  Dry  goods,  or  such  as  may  be  damaged  by  the 
water,  are  to  be  carefully  inclosed  in  casks,  bales,  cases, 
or  wrappers  ^  and  wedged  off  from  the  bottom  and  sides 
of  the  ship,  as  well  as  from  the  bow,  masts,  and  pump- 
well.  Due  attention  must  likewise  be  had  to  their  dis- 
position with  regard  to  each  other,  and  to  the  trim  and 
centre  of  gravity  of  the  ship ;  so  that  the  heaviest  may 
always  be  nearest  the  keel,  and  the  lightest  gradually 
above  them. 

STRABISMUS,  squinting.     See  MsDicfKE  Indem. 

STRABO,  a  celebrated  Greek  geographer,  philoso- 
plier,  and  historian,  was  born  at  Amasia,  and  was  de- 
scended from  a  family  settled  at  Gnossus  in  Crete.  He 
Was  the  disciple  of  Xenarch us,  a  Peripatetic  philosopher, 
and  at  length  attached  himself  to  the  Stoics.  He  con- 
tracted a  strict  fi*iendship  with  Cornelius  Gal lus,  gover- 
nor of  Egypt,  and  travelled  into  several  countries  to  ob- 
serve the  situation  of  places,  and  the  customs  of  nations. 
He  flourished  under  Augustus,  and  died  under  Tiberius 
about  the  year  25,  in  a  very  advanced  age.-^He  com- 
posed several  works,  all  of  which  are  lost  except  his  Geo- 
graphy in  17  books;  which  are  justly  esteemed  very  pre- 
cious remains  of  antiquity.  The  two  first  books  are  em- 
plojed  in  showing,  that  the  study  of  geography  is  not 
only  worthy  of,  but  even  necessary  to,  a  philosopher ; 
the  third  describes  Spain  \  the  fourth,  Gaul  and  the  Bri- 
tannic isles  \  the  fifth  and  sixth,  Italy  and  the  adjacent 
isles  \  the  seventh,  which  is  imperfect  at  the  end,  Ger- 
many, the  countries  of  the  Getse  and  Illyrii,  Tauricm 
Chersonesus,  and  Epirus  j  the  eighth,  ninth,  and  tenth, 
Greece  with  the  neighbouring  isles ;  the  four  following, 
Asia  within  Mount  Taurus  \  the  fifteenth  and  sixteenth, 
Asia  without  Taurus,  India,  Persia,  Syria,  Arabia-;  and 
the  seventeenth,  Egypt,  Ethiopia,  Carthage,  and  other 
places  of  Africa.  Strabo's  work  was  published  with  a 
Latin  version  by  Xylander,and  notes  by  Isaac  Casaubon 
(or  rather  by  Henry  Scrimzeer,  from  whom  Casaubon 
chiefly  stole  them),  at  Paris,  1620,  in  folio.  But  i\m 
best  edition  is  that  of  Amsterdam  in  1707,  in  two  vo- 
lumes folio,  by  the  learned  Theodore  Jansonius  ab  AU 
melooveen,  with  the  entire  notes  of  Xylander,  Casau- 
bon, Meursius,  Cluver,  Holstenius,  Salmasius,  Bochart, 
£z.  Spanheim,  Cellarius,  and  others.  To  this  edition 
is  subjoinedtthe  Chrestomatkutf  or  epitome  of  Strabo  ; 
which  according  to  Mr  Dodwell,  who  has  written  a 
very  elaborate  and  learned  dissertation  about  it,  was 
made  by  some  unknown  person  between  the  ^ears  of 
Christ  676  «nd  996.     It  has  been  foood  of  some  use, 
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I  ««t  ootf  ID  he^ung  td  enmct  ibc  prigtiHi,  lot  in 
plyioic  in  Mne  ineMure  tbe  defect  in  the  tcTentk  book. 
Ur  Dn^dll's  dinerlRtiDi)  h  pre&xc^  lo  tbia  edttioD, 

STKADA,  Fahiamus,  «  nrj  lageniaus  and  leanwd 
Icuit,  «ra(  boni  at  Bubc  Id  Um  Utter  cod  of  ike  i6ih 
ccwturr,  aad  tuigbt  Wietork  three,  is  a  pnblic  Mannar, 
for  fifteen  yeirt.  He  nnitc  aeTiral  piece*  apaa  tlM  art 
of  vrateiy,  and  published  tamt  nrationa  with  a  view  of 
iUustntrag  b^  exaai]^  what  be  had  inculcated  bj  pra- 
cept.  But  lai  Pralumnet  Academute  and  ki>  Hiitoria 
4*  Brib  Beigin  are  iba  warki  which  raiaed  bii  repota- 
lioit,  and  have  proaerved  hi*  mcmorv.  UU  biatarj  of 
the  war  of  Flanden  was  pobliihed  at  lUine ;  tbe  &nt 
^cad  in  164Q,  tbe  (icond  in  1647 ;  the  whole  eitend. 
iag  firont  tbe  death  of  Cliarlca  V,  wbich  happened  in 
1558,  to  lliB  year  1593.  It  ia  written  ia  gnod  Latin, 
aa  aH  allow ;  but  its  merit  in  other  reapecta  baa  been 
aariously  determined.  Hia  ProkiiiamtM  Acadaiactt  ahow 
great  ingenuitf ,  and  a  masterly  akill  in  claaaical  litcra- 
tpre  ;  that  proloaion  ettpeciallv  ia  which  be  intradncea 
Lucun,  Xiueratiui,  Claodian,  Ovid,  filatiua,  and  Virgil, 
eaeh  ef  then  venifyiag  accoFdiiis  M  hia  own  atran. 
They  have  beenoftsn  printed.  We  kaow  not  tbe  year 
•f  Strada'a  birth  or  of  hU  death. 

STRAHAN,  WiLLiAU,  an  eminent  printer,  waa 
bom  at  Edinburgh  in  the  year  171  J.  Hi*  btber,  who 
had  a  imall  aj^ointnent  in  tbe  caateau,  ga*a  hia  aon 
tbe  Mtacation  whioh  every  oaa  of  decent  rank  then 
Moel'ad  in  a  eaantry  where  ibe  a'Vonuea  to  Iraratng 
were  eaay,  and  opea  to  aaen  of  the  meat  aaaderate  cii- 
eaantancea.  After  lia*)ng  paia^d  through  tbe  tnition 
vf  a  grammar  acbool,  he  was  pot  appreotice  to  a  printer; 
and  when  a  very  young  man,  rcaMwed  to  a  wider  apbera 
in  that  tme  ^  baaineae,  and  went  to  follow  hia  trade  in' 
Xoadan.  Sober,  diligeDt,  and  attentive,  while  bia 
cnMhimant*  were  for  aome  time  very  acanty,  he  contri- 
iwd  to  live  nrtber  withia  than  beyond  hi*  income ;  and 
thangli  he  marrind  early,  and  withoot  aoeb  a  pmviaioa 
aa  prudeoc*  might  have  looked  for  in  tbe  eetabliabnMnt 
if  a  family,  be  oontianed  to  thrive,  and  to  better  hi* 
tirenrnttanoea.  Thia  be  woold  often  Mention  a*  an  cn- 
CMirageraeot  In  early  Matrimony  i  and  uaed  ta  aay,  that 
be  never  bad  a  child  bom  that  Providence  did  not  aend 
aome  iacreaae  of  ioconw  to  provide  Cor  the  incaease  of 
bia  houaefaold.  With  anfBcient  vigour  of  mind,  he  had 
that  bappy  lew  of  animal  apiril*  that  i*  not  enaily  dia- 
vonrnged  by  onpreiniaing  appearance*. 

Hii  abilitiea  in  hia  profeaaion,  accompanied  with  pev- 
fcct  integrity  and  unabatiag  diligence,  enabled  biro,  af- 
ter the  first  diflaeultiea  wera  orercome,  to  advance  with 
vapid  Rocceaa.  And  he  wa*  one  of  Uie  aunt  flooriahiag 
Men  of  the  trade,  when,  in  the  year  1740,  be  porcha- 
aed  a  ahare  of  the  patent  for  king'*  printer  of  Mr  Eyre, 

'  with  whom  he  maintained  the  moat  cordial  intimacy  du- 
ring the  reat  of  hi*  life.  Beaide  tbe  emelnmenta  ariinng 
from  thia  appointment,  aa  weN  aa  from  a  very  extensive 
private  boaineai,  be  now  drew  largely  fram  a  field  which 
)Cqui*sdsoBedegpeeof  apaculative  sagacity  to  cnhivnte, 
an  account  of  the  great  literary  properly  which  he  no* 
quired  by  purobaaing  the  oopy-rigbts  of  tbe  moat  otHo- 
brated  antbora  ef  the  tinM.  In  this  hb  libenlity  kept 
aaoe  with  bia  prudence,  nnd  in  some  caaes  wmt  perbnpa 
anther  beyond  it.  Never  had  auch  rewarda  been  given 
t*  the  InbnuM  of  literary  men  aa  now  twreMCMved  from 
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bim  and  bia  aMacialct  in  dMBe  pii—tn*ei  nf  cepy-njh  { 
from  nnthwa.  >■ 

Having  now  attained  tlw  firat  grent  abject  «f  b» 
ncM,  wealth,  Mr  Straban  looked  with  a  very  allen^ 
aMbrliaa  aa  the  atationaof  political  mak  aadrniiini. 
Politic*  had  biag  occapied  baa  active  mind,  wbid  b 
bad  for  many  yean  porwcd  nn  bsa  fawonritc  aainnm^, 
W  oorreapandii^  aa  that  nnbjcct  avtth  ao^  rftbafan 
cbanelera  of  th«  age.  Mr  Strahan'a  faerie*  ts  Di 
Franklin  in  the  year  17&9,  reepectiM  ik  ■'iiilf 
of  tbe  Amencans,  pnblished  in  tbe  Laafcn  Chnaiib 
•f  28th  Jnly  1778,  dion  tbe  jwat  coiaceplioa  b  jMo- 
tained  of  the  important  cnnsequnace*  of  that  dii^, 
and  hi*  anxiety  aa  a  goad  subject  t«  tnveatignle,  *i  tbl 
early  period,  the  proper  naenaa  by  which  their  ^ 
vnace*  might  be  rcMeved,  a*d  a  pemanent  hwnj 
Beatored  between  the  two  coantriea.  In  tbe  jtw  177J 
he  waa  elected  a  number  of  parlinnaent  for  the  baMi|l 
af  Malmabury  in  Wikahtre,  with  n.  very  iUustrioM  cd- 
league,  the    H«n.  C.  J.   Fax  }   afid    in    the  iim.ii^ 

CriiBment,  for  Woattoo  BaMct,  in  tbe  aaaaf  caartjL 
thia  sUtion,  applying  bimaclf  with  that  indaMf 
which  wa*  aaloral  to  ban,  be  tnaa  a  laefnl  mi  ntct, 
nnd  attended  tbe  booae  with  a  a^mpaloiM  ptnwlailili 
Hia  talents  for  boaioe**  acquired  tbe  ccaiaidnaMh 
which  ihry  wera    intitled,  and  wore    not   nwiaiirid  bf 


the  miniaier. 

In  bis  political  eonnecUon  he  % 
friend*  t«  whom  he  bad  first  bne«  aRachcd.  He  an 
a  Btendy  supporter  of  that  pnrty  wlio  were  laraed  M 
af  adMiniilratiaa  ia  apring  1784,  and  loat  hi*  arat  ii 
the  benae  of  cocnmona  by  the  diasolalioD  o 
with  which  that  change  wna  follawed  : 
which  be  did  net  shew  aay  deaire  to  nwnna  aa  lb 
rclnra  of  the  new  parliament  ;  arising  fnm  a  («% 
•f  aome  decline  in  lua  health,  which  bad  rather  aalinl 
fram  tbe  kmg  sittings  end  tate  hoars  with  whicl  tb 
political  warfare  in  the  preceding  had  been  atteadJ. 
Withoat  any  fiied  disnaae,  bis  strength  visibly  drdn- 
ed  ;  and  though  bis  spirits  survived  bia  stieagth,  ft 
the  vigour  and  activity  *f  hia  miitd  wew  canaUmU} 
impaired.  Both  oontuined  gradoally  to  dedMe  tiH  hi 
deetb,  which  happened  on  the  9th  of  Ja)y  lygj  is  At 
7iat  year  of  hi*  age. 

Kndued  with  moch  natural  sagacity,  and  an  attasliw 
observation  of  life,  he  owed  his  rise  to  thataiatioBd 
apalence  and  reapeet  which  he  aNained,  rather  »•  to 
•wn  talenta  and  eiertioa,  tbna  to  any  accidental  acca^ 
rtnce  ef  favouMble  er  foftanate  circumatancM.  lb 
mifld  was  not  UDinfarmed  by  letteiv  ;  and  fvam  a  batil 
of  attention  to  style,  be  acquired  a  considerable  pnttM 
•f  critical  scnteness  in  the  disccniment  of  its  beaatM 
nad  defeota.  In  ona  branch  of  writing  be  pvtietdHh 
encelh-d — (he  epistolary ;  in  which  he  not  only  Aiaui 
the  prectaian  and  dranraa*  of  basineas,  but  pewcawd  s 
neat neN  aa  well  aa  a  fluency  of  expresaien  which  lea  bt- 
ler-writer*  have  been  known  to  aarpnaa.  I>tter-«iitia| 
was  one  of  bis  favoarite  annaeMeHts  ;  nnd  nmaofr  ba 
eerraapondanta  were  roea  of  such  emtaence  and  talaala 
aa  wall  repaid  bis  endeaveun  toenteitnin  tbcM.  Amosc 
these,  as  belare  mentioned,  was  the  jaitly  nbbiaai 
I>r  Franklin,  eriginally  a  printer  liktt  Mr  StrahaB, 
whose  friendship  and  o 
the  diierencs  of  their  a 
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he  eentinoed  to  cnjoj  till  hit  ^eatk.  One  of  the  hiteit 
letters  which  he  received  from  hii  illoatrioes  and  vene- 
rable friend  cirataioed  a  humorous  allegorj  of  the  state 
of  politics  in  Britain^  drawn  from  the  prafeieien  of  print- 
ing 'y  of  which,  though  the  doetor  had  quitted  the  eaer* 
cise,  he  had  not  forgotten  the  terms. 

The  judicions  dispeeition  which  Mr  Strahan  made  of 
his  property/  affords  an  evident  proof  of  hit  good  aenae 
and  propriety.  After  providing  moaifioently  for  his 
widow  and  children,  hts  principal  study  seems  to  have 
been  to  mitigate  the  affliction  of  those  (and  many  there 
were)  who  woo  Id  more  immediately  have  felt  hie  loss, 
by  bequeathing  them  liberal  annuities  for  their  lives  f 
Mid  (recollecting  that  all  of  a  profession  are  not  equally 
provident)  he  left  loool.  to  the  G>mpany  of  Stationers, 
the  interest  to  be  divided  among  infirm  eld  printers. 

As  the  virtnous  oonneelioos  of  the  life  and  the  hemt 
are  always  pleasing  to  trace,-*ef  Mr  Strahan  it  roaj 
briefly  be  said,  that  his  capacity,  diligence,  and  probi- 
ty, raised  him  to  the  head  ef  his  profession.  The  good 
humour  and  obtiging  diapseition  which  he  owed  to  na- 
ture, he  cultivated  with  care,  and  confirmed  by  habit. 
His  sympathetic  heart  beat  time  to  the  joy  and  sorrow 
of  his  friends.  His  advice  was  always  ready  to  direct 
youth,  and  his  pnne  open  to  nelteve  indigence.  Living 
Ml  times  not  the  purest  an  the  English  annals,  he  escaped 
unsullied  tfarougli  the  artifiees  of  trade  aad  the  cwmp 
tjon  of  politics.  In  him  a  strong  natural  sagacity,  im- 
proved by  an  extensive  knowledge  of  the  world,  served 
only  to  render  respectable  his  unaffected  simplicity  of 
manners,  and  to  make  hts  Chrislian  philanthropy  more 
discerning  and  naefnL  The  uninterruptied  health  and 
happiness  which  accompanied  him  for  half  a  century  in 
the  capital,  proves  howeaty  to  be  the  best  policy,  tempe- 
rance tsbe  greatest  luxury,  and  the  essential  duties  of  life 
its  moat  agreeable  amasensent.  In  his  elevated  fortune, 
none  of  his  former  acquaintance  rveraccosed  him  of  ne- 
glect. He  attained  prosperity  without  envy,  enjoyed 
wealth  wkhout  pride,  and  d^pensed  bounty  witbont 
ostentation. 

STRAIK8,  in  the  military  art,  are  strong  plates  of 
iron,  six  ito  number,  fixed  with  large  nails  called  sttmk^ 
nofth,  on  the  oircumfeisnee  of  a  cannon-wheel,  over  the 
joints  of  the  ifcllows;  both  to  strengthen  the  wheel, 
and  to  save  the  fellows  firom  wearing  on  havd  ways  or 
streets. 

STRAIN,  a  pain  occasioned  by  the  violent  exten- 
sion of  some  membranous  or  tendinous  part. 

STMdUff  SUvfiSf  in  Mechmmcs^  are  terms  indiscrimi- 
nately used  to  express  the  force  which  is  esciied  in  any 
part  of  a  machine  or  structure  of  any  kind  tending  to 
break  it  in  that  part.  Thus  every  part  of  a  rope  is 
rytw/Zy  strained  by  the  weight  which  it  suspends.  £ veij 
part  of  a  pillar  is  eqmmtiy  strained  by  the  lend  which  it 
supports.  A  raili  axle  is  etfuaibf  twisted  and  strained  in 
every  part  which  lies  between  the  part  of  the  wheel  ac- 
tuated by  the  moving  power  and  tiie  part  which  is  re- 
sisted by  the  work  to  be  perfoemed.  Every  part  of  a 
lever  or  joist  is  di^j^entkf  strained  by  a  fiitoe  acting  on 
a  distant  part. 

It  is  evident  that  we  cannot  make  the  structure  fit 
for  its  pnrpase,  unleas  the  strength  at  every  part  be  at 
least  eqnal  to  the  atevss  laid  on,  ov  theatrain  excited  in 
that  pact.  It  is  no  less  plain,  thai  if  we  aoe  ignorant 
of  the  principles  which  determine  this  6trajn,,bothin  in- 


tensity and  dmetion,  in  relation  to  the  magnitnde  and 
the  sittMition  of  its  remote  cause,  the  only  security  we 
have  for  sneeess  is  to  give  to  every  part  of  the  assem- 
blage such  solidity  thst  we  can  leave  no  doubt  of  its  suf- 
ficiency* fiot  daily  experience  shows  us  that  thie  vague 
security  isi  iu  many  cases  uncertain,  if  we  are  thus  igno- 
rant. In  aM  cases  it  is  sloventy,  nnlike  an  artist,  at- 
tended with  useless  expence,  and  in  machines  is  attend- 
ed with  a  loss  of  power  which  is  wasted  in  changing  the 
motions  of  a  needless  load  of  matter. 

It  most  therefore  greatly  tend  to  the  improvement  of 
all  professions  occcrpied  in  the  erection  or  employment 
of  such  stractttKS,  to  have  a  dibtinet  notion  of  the  strains 
to  wliich  these  parts  are  exposed.  Frequently,  nay  ge- 
nerally, these  strains  are  net  immediate,  but  arise  from 
the  action  of  forces  on  distant  parts,  by  which  the  as- 
semblage is  strained,  and  there  is  a  tendency  to  rapture 
ill  every  part.  This  strain  is  tWnm/on  every  part,  and 
is  there  modified  by  fixed  mechanical  laws.  These  it  IsA 
our  business  to  learn  \  hot  oor  chief  object  in  this  inves- 
tigation is  to  determine  the  strength  of  materials  which 
it  is  necessary  to  oppose  in  every  part  to  this  strain  ^. 
and  how  to  oppose  ^is  strength  in  such  a  manner  that 
it  shall  be  exerted  to  the  best  advantage.  The  notion* 
of  strain  and  strength  therefi)re  hardly  admit  of  separa- 
tion J  for  it  is  even  by  means  of  tbe  strength  of  the  in- 
termediate parts  that  the  strain  is  propagated  to,  or  ex- 
cited in,  the  part  under  eonsrderation.  It  is  proper 
therefore  to  consider  the  whole  together  under  the  ar-^ 
ticle  SrnENQTH  »f  Materiah  in  mechanics.  ' 

STRAINING,  is  the  clarification  of  a  liquor,  by 
passing  it  through  a  sieve  or  filter.  The  word  is  do* 
rived  from  the  French,  esircindre ;  which  is  fiirmed 
from  tf*,  ••  oot  of,**  and  Hrrngrre^  •*  to  press.** 

STRAIT,  a  narrow  channel  or  arm  of  the  sea,-  shtit 
up  between  lands  on  either  side,  and  aflbrding  a  passagn- 
out  of  one  great  sea  into  another. 

There  are  three  kinds  of  straits,     i.  Such  as  join 
one  ocean  to  another.     Of  tliis  kind  are  the  straits  of 
MageUan  and  Le  Maire.      2.  Those  which  join  tho 
ooiean  to  a  gnlf :  the  straits  of  Gibraltar  and  Babelman- 
del  are  of  this  kind,  the  Mediterranean  and  Red  sea  be- 
ing only  large  golfs.     3.  Those  which  join  one  gnlf  to- 
another ;  as  the  straits  of  Cafia,  which  join  the  Palm 
MsBotis  to  the  Enxine  or  Black  sea.     The  passage  of 
straits  is  commonly  dangerous,  on  account  of  the  rapi- 
dity and  opposite  motion  of  cnrrentfb    IRie  most  cele- 
brated strait  in  the  world  is  that  of  Gibraltar,  which  is 
about  fiH>m  24  to  ^6  miles  long,  and  from  15  to  24 
broad,  joinrng  the  Mediterranean  sea  vrith  tbe  Attantie 
ocean.     The  straits  of  Magellan,  discovered  in  1520 
by  F.  Magellan,  were  used  some  time  as  ar  passage  ont 
of  the  North  into  the  South  sea ;  but  since  the  year 
1 61 6,  that  tlie  strak  of  Le  Maire  has  been  discovered^ 
the  former  has  been  disused ;  both  because  of  its  lengthy 
which  IS  fiill  three  hmdred  miles,  and  because  the  navi- 
gation tliereof  is  very  dangerous,  from  the  waves  of  thn 
North  and  South  seas  meeting  in  it  and  clashing.   Thn 
strait  at  the  entrance  of  the  Baltic  is  called  the  Sound; 
that  between  England  and  France,  Les  pas  de  GoibtJ, 
or  tho  ChtumeL  There  are  also  the  straits  of  Weigatr^, 
of  JesBo,  of  Anian,  of  Davis,  and  Htidson,  Sec. 

STftAK£S,  or  Stueak^,  in  a  ship,  the  uniform 
ranges  of  ptanka  on  the  bottom  and  sides  of  a  ship,  or 
the  continuation  of.  planks  joined  to  the  ends  of  each^ 
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'Smke*    othei-,  and  reacliing  fiom  tbe  alem  to  the  stern- post  and 

tl         faaliioD- pieces;   the  loneit  of  tl)e«e,  wliicli  is  called  the 

_  lirmnge.   ggrbaard  streak,  is  let  into  the  keel  Man,  and  iota  the 

*™~^  stem  anil  stem  post.  They  say  also  a  sbif  Aeel)  a  tlrakCf 

tbat  is,  liangH  or  inclines  to  one  side  the  quantity  of  a 

whole  pUnk's  breadth. 

Strakes,  or  Slreks,  in  mining,  are  rrames  of  boards 
fixed  on  ot  in  tbe  ground,  nhere  they  wash  and  dres* 
tlie  small  ore  in  a  little  stream  of  water,  bence  called 

STHALSUND,  a  strong  and  rich  aea-port  town  of 
Germany,  in  Hither  Fameraain,  formerly  an  important 
trading- place.  In  1678  it  was  forced  to  surrender  to 
the  elector  of  Brandeuburg,  after  1800  houses  had  been 
burnt  to  ashes  in  one  night's  time.  The  Swedes  how* 
ever  recovered  It,  hut  lost  it  again  io  1715.  In  1720 
it  was  renilertd  back  to  Sweden  in  a  lery  poor  condi- 
tion. In  tbe  year  1S14,  Siralsund,  with  the  whole  of 
Swedish  Pomerania,  was  ceded  to  Prussia.  It  11  al- 
most surrounded  by  the  sea  and  the  lake  Francen,  and 
lias  a  harbour  separated  from  tbe  isle  of  Rugen  by  a 
narrow  strait.  It  is  ij  miles  north-west  of  Grippt- 
wald,  and  40  north-east  of  Gustrow,  £.  Long.  13. 
28.  N.  Lat.  54.  17. 

STRAMUNIL'M,aspeciesof  plant.  See  Datura, 
Botany  Iniltx. 

STRAND  (Saxoii),  any  shore  or  bank  of  a  sea  or 
great  river.  Hence  the  stn-et  in  tlie  west  suburbs  of 
London,  which  lay  next  the  shore  or  bank  of  the 
Thames,  was  called  tbe  Strand.  An  immunity  from 
custom,  and  all  impositions  upon  goods  or  vessels  by  land 
or  water,  was  usually  expressed  by  strand  or  stream, 

STRANDED  (from  the  Saxon  tlrand),  is  when  a 
's  by  tempest,  or  by  ill  steerage,  run  on  ground, 
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randed,  justices 
the 


and  so  perishes.     ^Vbere 

of  the  peace,  <S;.c.  shall   c 

sea-coasts  to  call  assistance  for  the  preservation  of  thi 

ahip;   and  officers  of  mcu  of  war  are  to  be  aiding  am 


sting 


STRANCK,  Sir  Bobkrt,  an  eminent  engraver, 
who  carrird  the  art  to  great  perfection  in  this  country, 
and  was  distinguished  nut  only  as  an  artist,  but  highly 
respected  and  beloved  on  account  of  bis  private  virtues 
and  domestic  habits.  Modest  as  l>c  was  ingenious,  be 
used  to  say  that  the  works  of  an  artist  should  serve  for 
bis  life  and  monument.  His  works  no  doubt  will  per- 
petuate bis  name  whilst  any  taste  for  tbe  fine  arts  re- 
Sir  Robert  Strange  was  born  in  the  island  of  Pomona 
in  Orkney,  July  the  14th  1721  ;  and  died  at  London 
July  the  jth  1792.  He  was  lineally  descended  from 
David  Strange  or  Strang,  a  younger  son  of  tbe  family 
of  the  Slranges  or  Strangs  of  Balcasky,  in  the  county 
of  Fife,  who  settled  in  Orkney  at  the  time  of  the  Re- 
formation. But  as  there  were  no  males  remaining  of  the 
elder  branch  of  the  Stranges  of  Balcasky,  Sir  Bobert 
became  the  male  representative  of  it,  and  was  found  by 
a  le^l  investigation  to  have  a  right  to  the  armorial 
bearmgs  and  every  other  mark  of  honour  belonging  to 
tbat  ancient  family. 

He  received  his  classical  education  at  Kirkwall  in 
Orkney,  under  the  care  of  a  learned,  worthy,  and  much 
respected  gentleman,  Mr  Murdoch  Mackenzie,  who  baa 
.jendeted  infinite  service  to  bis  country  by  the  accunte 


surveys  and  charts  be  baa  given  of  the  island)  of  Otk-  h 
ney,  and  of  the  BriliBh  and  Irish  coasts-  ^ 

Originally  intended  for  the  law,  Mr  Strange  mm  la- 
came  tired  of  that  profession,  cud  perceived  that  bis gt- 
niui  decisively  led  him  to  tbe  arts  of  drawing  and  es- 
graving-  For  this  purpose  he  wits  introduced  la  iU 
late  Mr  Richard  Cooper  at  Edinburgh,  tbe  only  penw 
tberv  who  had  then  any  taste  in  that  line  of  the  im 
arts.  He  was  bound  wilbhim  as  *n  apprentice  fwiii 
year* ;  during  which  time  he  made  such  progim  ii 
bis  new  profession,  that  his  friends  entertained  ^ 
highest  expectation  of  bia  succeas  ^  nor  were  ihcy  lit- 
appointed. 

In  lite  year  1747  he  married  Isabella,  onlydanghkr 
nf  William  Lumsden,  son  of  Bishop  Lumftden  -,  uJ 
soon  after  his  marriage  he  went  to  France,  wbric  viib 
the  moat  ardent  application  he  proarcuted  hit  studit), 
chiefly  at  Paris,  under  the  direction  of  tbe  celcbnitd 
Le  Bas,  who  engraved  many  excellent  print*  fromik 
Dutch  painters.  It  was  from  Le  Baa  he  had  the  fint 
bint  of  tbe  use  of  the  instrument  commonly  called  th 
dry  fieedlf ;  but  which  be  aflerivards  greatly  impniTtd 
by  bis  own  cenius,  and  which  baa  added  anch  superiw 
beauties  to  his  engravings. 

In  the  year  1751  Mr  Strange  removed  with  his  &- 
mily  from  Edinburgh  and  settled  at  Lrf>niJon,  where  bi 
engraved  several  fine  historical  prints,  which  justly  m- 
quired  to  him  great  reputation.  At  this  period  biilwi- 
cal  engraving  had  made  little  progress  in  Britain,  tad 
he  ntay  be  properly  considered  as  its  father. 

The  admiration  he  always  bad  for  the  works  of  tbe 
great  Italian  painters  made  him  long  deaire  to  visit  Iti- 
ly,  tbe  seat  of  the  Sue  arts  ;  and  tbe  farther  he  adna- 
ced  in  life,  he  became  tbe  more  perauaded  that  a  joir- 
ney  to  that  country  was  esieniial  to  an  artist  who  M 
the  laudable  ambition  to  eicel  in  his  professtan.  Hs 
therefore  undertook  this  journey  in  the  year  1760.  Ii 
Italy  he  made  many  admirable  drawings,  several  tl 
which  he  afterwards  engraved.  These  drawings  us 
now  in  the  possession  of  Lord  Dundas- 

Everywltere  in  Italy  singular  marks  of  attention  wm 
bestowed  on  Mr  Strange  ;  not  only  by  great  perMioaeer, 
but  by  tbe  principal  academies  of  the  line  arts  in  ibt 
country.  He  was  made  a  member  of  the  academit* 
of  Rome,  Florence,  and  Bnlogna,  and  profewor  in  ibe 
royal  academy  at  Parma. 

To  show  tlte  estimation  in  which  bia  talents  weie  lieU 
at  Romp,  we  cannot  but  record  the  following  anecdoM. 
The  eeiling  nf  the  room  of  the  Vatican  library,  ia 
which  the  collection  of  enjirBvinga  ia  kept,  ia  elegaal- 
ly  painted  by  Signor  Botfanelli.  It  reprewntsthepro- 
gress  of  engraving;  and  the  portraits  of  the  most  emi- 
nent artists  in  that  line  are  there  introduced,  anKiB| 
which  is  that«f  onr  artist.  Under  his  arm  he  holdta 
portfolio, on  which  his  name  is  inscribed.  He  i^  tbeooly 
British  artist  on  whom  this  honour  baa  been  confernd. 

In  France,  where  he  resided  many  yeara  at  diSeieot 
periods,  his  talenla  likewise  received  ever*  mark  of  aU 
tent  ion  that  could  be  bestowed  on  a  foreigner.  HewM 
made  a  member  of  tbe  royal  academy  of  pain^at  at 
Paris. 

His  majesty  King  George  HI.  ever  attentive  to«M 
progress  of  the  fine  arts  io  Briuin,  and  aensibte  of  the 
advantages  of  which  engraving  pftrticularly  baabseata 
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igcm  this  coantry,  eren  in  r  commercial  Ifgbt ;  and  desirous 
—«-'  to  give  a  mark  of  hie  royal  approbation  of  the  merit  of 
Mr  Strange,  whom  he  considered  as  at  the  bead  of  his 
profession  and  the  great  improver  of  it— -was  graciously 
pleased  to  confer  the  honour  of  knighthood  on  him  the 
5th  of  January  1787. 

Such  was  Sir  Robert  Strange  as  an  artist  j  nor  was  he 
less  distinguished  by  his  truly  amiable  moral  qualities, 
which  endeared  him  to  all  who  had  the  happiness  to 
know  him. 

With  regard  to  his  works,  be  left  fifty  capital  plates^ 
still  in  good  condition,  which  are  carefully  preserved  in 
his  family.  They  are  engraved  from  pictures  by  the 
most  celebrated  painters  of  the  Roman,  Florentine, 
Lombard,  Venetian,  and  other  schools.  They  are  hi- 
•torical,  both  sacred  and  profane,  poetical,  allegorical. 

Fi*om  his  earliest  establishment  in  life.  Sir  Robert 
carefully  preserved  about  eighty  copies  of  the  finest  and 
most    choice  impressions  of  each  plate  he  engraved  ^ 
which,  from  length  of  time,  have  acquired  a  beauty, 
mellowness,  and  brilliancy,  easier  seen  than  described. 
He  did  this  with  a  view  of  presenting  them  to  the  pub- 
He  at  a  period  when  age  should  disable  him  from  adding 
to  their  number.     These  he  collected  into  as  many  ro- 
kimes,  and  arranged  them  in  the  order  in  which  they 
were  engraved.     To  each  volume  he  prefixed  two  por- 
traits of  himself,  on  the  same  plate,  the  one  an  etching, 
the  other   a  finished  proof,  from  a  drawing  by  John 
Baptiste  Greuse»    This  is  the  last  plate  which  he  eiv- 
graved ;  and  is  a  proof  that  neither  his  eyes  nor  hand 
were  impaired  by  age.     It  likewise  shows  the  use  he 
made  both  of  aquafortis  and  the  graver.    Fach  volume, 
besides  a  dedication  to  the  king,  contains  an  introduc- 
tion on  the  progress  of  engraving,  and  critical  remarks 
on  the  pictures  from  which  his  engravings  are  taken. 
These  volumes  were  ready  to  be  given  to  the  public, 
when  Sir  Robertas  death  delayed  this  magnificent  publi- 
cation 'f  a  publication  which  does  so  much  honour  to  the 
artist,  and  to  tlie  country  which  gave  him  birth.     Ho 
died  at  London  5th  July  1 792. 

The  following  is  an  authentic  catalogue  of  his  works. 
f^ate  I.  Two  Heads  of  the  author — one  an  etching,  the 
Other  a  finished  proof,  from  a  drawingby  John  Baptiste 
Greuse  ;  2.  The  Return  from  Market,  by  Wouvermansj 
3.  Cupid,  by  Vanloo^  4.  Mary  Magdalen,  by  Goidoj 
5.  Cleopatra,  by  the  same  ;  6.  The  Madonna,  by  the 
same ;  7.  The  Angel  Gabriel,  by  the  same ;  8.  Tlie 
Virgin,  holding  in  her  hand  a  book,  and  attended  by 
angels,  by  Carlo  Maratt  j  9.  The  Virgin  with  the  Child 
asleep,  by  the  same  *,  I  a  Liberality  and  Modesty,  by 
.Guido^  II.  Apollo  rewarding  Merit  and  punishing  Ar- 
rogance, by  Andrea  Sacchi  ^  I2»  The  Finding  of  Ro- 
mulus and  Remus,  by  Pietro  da  Cortona  913*  Caesar  re- 
pudiating Pompeia,  by  the  same  ;  14.  Three  Children 
of  King  Charles  I.  by  Vandyke  *,  1 5.  Bellsarius,  by  Sal- 
vator  Rosa  ;  16.  St  Agnes,  by  Dominichino  ^  17.  The 
Judgment  of  Hercules,  by  Nicolas  Poussin  ;  18.  Venus 
attired  by  the  Graces,  by  Guido  \  19.  and  20.  Justice 
and  Meekness,  by  Raphael  )  21  •  The  Offspring  of 
Love,  by  Guido  y  22.  Cupid  Sleeping,  by  the  same } 
23.  Abraham  giving  up  the  Handmaid  Hagar,  by 
Guercino  y  24.  Esther  a  Suppliant  before  Ahasuerus, 
by  the  same ;  25-  Joseph  and  Potiphar's  Wife,  by 
Giiido ;  26.  Venus  Blinding  Cupid,  by  Titian  ^  27. 
Venus,  by  the  same  y  28.  Danae,  by  the  same  ^  29^ 


Portrait  of  King  Charles  1.  by  Vandyke  j  30.  The  Ma-    Strata 
donna,  by  Correggio  j  31.  St  Caecilia,  by  Raphael  j  32.         || 
Mary  Magdalen,  by  Guido  ;  33.  Our  Saviour  appear-  Strasbaif. 
ing  to  his  Mother  after  his  Resurrection,  by  Guercino ;  ' 
34.  A  Mother  and  Child,,  by  Parmegiano ;  35.  Cupid 
Meditating,  by  Schidoni  j  36.  Laomedon  King  of  Troy 
detected  by  Neptune  and  Apollo,  by  Salvator  Rosa; 
37.  The  Death  of  Dido,  by  Guercino;  38.  Venus  and 
Adonis,  by  Titian  ;  39.  Fortune,  by  Guido;  40.  Cleo- 
patra, b^  the  same ;  41.  Two  Children  at  School,  by 
Schidoni  V  42.  Mary  Magdalen,   by    Correggio  ;   43. 
Portrait  of  King  Charles  I.  attended  by  the  marquis  of 
Hamilton,  by  Vandyke;  44.  Queen  Henrietta,  attend- 
ed by  the  Prince  of  Wales,  and   holding  in  her  arms 
the  Duke  of  York,  by  the  same  ;  45.  Apotheosis  of  the 
Royal  Children,  by  West ;  46.  The  Annunciation,  by 
Guido;  47.  Portrait  of  Raphael  Sancio  D'Urbino,  by- 
4>imself;  48.  Sappho,  by  Carlo  Dolci;  49,  Our  Saviour 
asleep,   by  Vandyke;  50.  St  John  in  the  Desert,  by 
Muriilo. 

STRANGER,  in  LaWy  denotes  a  person  who  is  not 
privy  or  party  to  an  act.  Thus  a  stranger  to  a  judge- 
ment IS  he  to  whom  a  judgment  does  not  belong;  iu 
which  sense  the  word  stands  directly  opposed  to  party 
or  privy. 

STRANGLES,  in  Farriery.  See  that  article,  N* 
481. 

STRANGURY,  a  suppression  afuritie.  See  Medi- 
cine Index, 

STRAP,  among  surgeons,  a  sort  of  band  used  to 
stretch  out  limbs  in  the  setting  of  broken  or  disjointed 
bones. 

Strap,  in  a  ship,  the  rope  whidi  Is  spliced  about  any 
block,  and  made  with  an  eye  to  fasten  it  anywhere  oa 
occasion. 

STRAPS,  in  the  manege.  The  straps  of  a  saddle 
are  small  leather  straps,  nailed  to  the  bows  of  the 
saddle,  with  which  we  make  the  girths  fast  to  tfat 
saddle.. 

STRAPADO,  or  Strappado,  a  kind  of  military 
punishment,  wherein  the  criminal's  hands  being  tied  be- 
hind him,  he  is  hoisted  up  with  a  rope  to  the  top  of  a 
long  piece  of  wood,  and  let  fall  again  almost  to  tha 
ground  ;  so  that,  by  the  weight  of  his  body  In  tht 
sh^ck,  his  arms  are  dislocated.  Sometimes  he  is  to  un- 
dergo three  strapadoes  or  more. 

STRASBURG,  an  ancient,  large,  handsome,  and 
strong  city  of  France,  which  contained  50,000  inhabi* 
tants  in  1817.  It  contains  about  200  streets,  part  of 
which  are  very  narrow,  and  most  of  the  houses  are  built 
after  the  ancient  taste.  However,  there  are  a  great  num- 
ber of  handsome  buildings,  such  as  the  hotel  of  the  mar- 
shal of  France,  who  is  commander  of  the  city  ;  the  hotel 
of  the  cardinal  of  Rouen,  the  bishop's  palace,  the  Jesuits 
college,  the  royal  haspital,  the  hotel  of  Hesse-Darm- 
stadt, the  arsenal,  the  town>house,  and  the  cathedral. 
It  has  a  wooden  bridge  over  the  Rhine,  which  is  thought 
to  be  one  of  the  fiuest  In  Europe ,  as  likewise  the  ca* 
thedral  church,  whose  tower  Is  the  handsomest  in  Ger- 
many, and  the  clock  is  greatly  admired  by  all  travel- 
lers. Some  look  upon  it  as  one  of  the  wonders  of  the 
world,  and  the  steeple  Is  allowed  to  be  the  highest  iQ 
Europe.  The  clock  not  only  shows  the  hours  of  the 
day,  but  the  motion  of  the  sun,  moon,  and  starsv  A- 
mong  other,  things  there  Is  an  angel,  which  turns  aa 

hour*. 


imtift  H  cock,  which  H  it  pieM  of  r.     •        t 

n  owry  Hour      There  are  M5  ACjTJLoausi>fExTBAtrKonsFoaMiLa,t*owii^mim 

ir  Hteeple,  which  i*  465  fcet  hifh.  (Aiy  t«r#  Af;  wp;  nifO  their  native  C«~««-  ** 

Tial  city  }  b«t  (be  king  of  Fmnce  ^  le/ecUd/nim  the  rvrioua  CaUmet  of  Mr  NtnM, 
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.  kmr-glM  .wry  h«M.r  ^  uid  the  twrf«  «portle«  procLim  !•  Engl.od  ;  though  at  pr»ent  tbe  »»™g  ""."-^  «^ 
li.i'"  .00., V  Mcb  i  tt«B.  rtrikmg  .  blow  with  .  h.mmcr  notlo  be  band  except  >n  the  E«t  .rid  Wert  LAw.  W 
'■" '•  ""'o*  a  bell.    TSere  w  lik.ewi«!  11  cock,  which  H  ft  pieea  of 

obck-woik,  tUt  en 

■tcpi  up  to  tbe  tower 

It  WAS  *  free  end  imperial  city  ; 

became  muter  of  it  in  1681,  »ni  greatly  •ugmenled 

tin  fertiGcatiDDi.    Tbe  Praiescmta,  who  ire  buimtoui, 

Iwre  s  university  in  thi«  city.     Sttaslxn-g  bas  contider- 

•ble  RuDDfaeturee  rf  woolleni,  cotton  yam,  heeicry, 

Watclic*,    and   goU   smithery.       The   exteniive    plains 

M«D»d  it  are  rvmarkably  fertile,  and  beiidcs  gniii  pf*- 

4«ce  tobacca,  aarnin,  hernp,  and  fruiti.     The  town  baa 

alio  a  eonaiderable  commerce  by  means  of  the  Rhine. 

It  i*  seated  en  the  rivet  111,  35  milea  north  of  Basil, 

tia  south-wMl  of  Menlz,  and  255  eaat  of  Paris.     ^ 


E. 


Lone.  7.51.  N.  Lat.  48.  35. 

STRATA,  in  Sutural  Huton/,  the  seTeral  bed*  or 
Imyen  af  different  matten  wlienof  the  earth  it  eoni- 
fOMul.     See  Geologt. 

The  strata  whereof  the  earth  it  compoaed  are  »o  vfery 
fi&r«nt  in  diScreat.eountriei,  that  it  it  impotaible  to 
•ay  any  thing  ciMceming  them  that  ma*  be  generally 
applicable  :  and  indeed  the  deptht  to  whfch  we  can  pe- 
netrate are  to  small,  that  only  a  very  few  can  be  known 
to  at  at  any  rate  ;  thote  that  fie  near  tbe  centre,  or  even 
a  great  way  from  it,  being  for  ever  hid.  One  reason 
■why  we  cannot  penetrate  to  any  groat  drjrth  It,  that  at 
in  go  down  the  air  becomes  foal,  loaded  with  pemi- 
dou9  Tspoon,  inflammable  air,  Bsed  air,  &c.  which  de- 
■troy  the  miners,  so  that  there  is  no  poraibility  of  going 
on.  In  many  places,  however,  these  vapours  become 
pemicioos  mncb  inencr  than  in  others,  particularly  where 
•ulphnreous  minerals  abound,  as  is  mines  of  metal,  coal, 
&c. 

But  howeTer  great  differences  there  may  be  among 
'4e  under  ttraia,  the  apper  one  it  in  some  respects  the 
tame  all  orcr  the  globe,  at  least  ia  tbia  respect,  that 
it  is  Et  for  the  support  of  vegetables,  which  the  othen 
«R  net,  without  tong  exposure  to  the  air.  Properly 
■peaking,  indeed,  tltc  upper  stntum  of  tbe  earth  all 
Mmd,  is  complied  of  the  pun  vegetable  mould,  though 
IB  many  places  it  ia  mixed  tritb  large  quantities  of 
«ttirr  strata,  at  clay,  sanrl,  gravel,  &c.  -,  and  hence  pro- 
ceed the  diflerenrea  of  soils  so  well  known  to  those  who 
practise  agriculture. 

ft  has  been  supposed,  bv  some  naturalists,  that  the 
Mtrent  strata  of  which  the  earth  is  composed  were 
•riginaily  formed  at  the  cveation,  and  having  continued 
ID  a  manner  immatahle  ever  since  :  but  this  cannot  poa- 
■ibly  have  been  tbe  case,  since  we  find  that  many  nf  tbe 
ftrata  are  Btrant;ely  intemiix«4  with  each  other;  the 
bones  of  amrnuls  both  marine  and  terrostria)  are  fre- 
gently  fmmd  at  great  depths  in  the  earth ;  beds  of 
oyster-shells  are  fonnd  of  immense  extent  in  several  coun* 
tries ;  and  concerning  these  and  other  shell-fish,  it  is  re- 
■•u-kable,  that  tbev  are  generaHj  found  moch  farther 
from  the  aurf^  than  the  bones  or  teeth  either  of  ma- 
rine or  terrestrial  animals.  Neither  are  thrt  shells  or 
odn^  remains  of  G-h  found  ia  tho«e  countries  adjoining 
tv  the  seas  where  tber  grow  naturally,  but  in  the  most 
distant  regions.  Mr  Whitehnrst,  in  his  Inquiry  intn  the 
Originul  State  and  FonnaCion  of  the  Earth,  has  given 
the  fnllowing  Boeount  of  niany  different  kimls  of  ani- 
4nal9,  lAose  shells  tod  other  remains  otextrviceitn  found 


King-street,  Red-Lien  Square. 
Tktir  Namei.  snd  f  lac«  where  found.  N.liire  CUmia 

Chahbeked  Nautilus.    Sheppyj  CAi'ncw     0cm. 

island  i    Richmond   in    Surrey  ;  V  and    othrr  Port* 

Sherhone  in  Doreetthire,  J  S/^  **"'  f"^  •* 

TrETH  OF  Sharks.  SbeppyiBUnd,-)  EjutandWulhh 

Oxford Jiire,  Middlesex,  Surrey,  I  ^^T 

Northamptonshire,     -  -         J 

ScA-ToRTOisr,  Mverat  kinds  J  ihe"J 

HawkjbiU,     Logftrhtad,     and  t  WtH  India. 

Grrtn  species.     Sbeppy  island,. 


1 


JTmI  Indmt. 


''1  £m*tm»d 


Wf^bf 


Mavgrove      Tree     OTsreiis.  "j 

Sbeppy  Islai    ,  _ 

Coxcomb  Tree  Oysters.     Ox-^ 

forilshire,  GInuceslcrshire,  Dor-  i-  Coast  <^  Guiai 

tetshire,  ar.d  Hanover,        -         J 

VehtEBIL«  (inrfPAI.ATE8   of  the~\ 

Ohbes.       Sheppy    iiland,     aod  > 

many  other  parts  of  England, 
Crocodile.      Geimany,    Derby-" 

shire.NottinghamHhire,  Oxford-  V 

ohire,  and  Yorksbire.  -  J 

Alligator's  Teeth.     QtSord-'iJ^asiamdWeiiLh 

shire,  Sheppy  island,  •  J      diet. 

The  Banded  Boccihum.  Oxford-  7  gr       India 

shire,  and  tlie  Alps,  -  ( 

Tlie  Dippinc-Smail,  and  Star-' 

Fish.     Sbeppy  island. 
Tail  Buccinum.     Sheppy  island, ' 

Hordel  Cliff,  Hampshire,      -       J 


(  WeU  Indie*. 
\  Eatt  Imdirt. 


Nothing  has  more  perplrxcd  those  who  ondertate  It 
fiirm  theories  of  the  earth  than  these  appearances.  Sma 
have  at  once  boldly  sKserted,  from  these  and  other  jkt- 
nomena,  that  the  world  is  eternal.  Others  hsTi  bid 
recourse  to  tbe  universal  deluge.  Some,  among  «bM 
is  the  Count  de  Buffon,  endeavour  to  prove  that  tfag 
•cean  and  dry  lanil  are  perpetually  changing  plam; 
that  for  many  ages  tbe  highest  mountains  have  beea 
covered  with  water,  in  consequence  of  which  ihe  ma- 
rine animals  just  mentioned  were  generated  in  sucfa  tail 
quantities  ;  that  the  waters  wilt  again  cover  these  moiA- 
tains,  the  habitable  part  of  the  earth  become  sea,  afld 
the  sea  became  dry  land  aa  before,  Ac-  Others  have 
imagined  that  tliey  might  he  occasioned  by  volcanoei, 
earthqniikes,  Sec.  which  confound  (be  difiei«nt  strata, 
and  often  intermix  the  productions  of  the  sea  with  l^asr 
of  Ihe  dry  land. 

But  Ittr  a  view  of  tbe  dilTerent  strata  so  far  as  tbcy 
are  known,  as  well  as  for  a  view  of  some  of  the  theonei 
which  have  been  proposed  to  account  for  the  foFrmatiw 
and  changei  of  the  earth,  see  Geologt. 

Mr  Forster  has  given  an  account  i^  some  of  tbe  itnti 
of  the  South-sea  islands,  tbe  tubstanca  of  which  may  h 
ten  in  the  following  table. 

South  Gzohgia. 

I.  No  sot),  esoepl  in  a  feir  craTice*  trf  tbe  roefcf. 


s  T  n 
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a.    a.  Ponderous  slate,  trith  some  irony  particles,  in  hori- 
-■^  '  kontal  strata^  j^erpendicuIaHy  intersetted  tvith  veins 
x)f  qnartz. 

S<mtker»  I$le  ^lizw  Zealand. 

1.  Fine  light  black  mould,  in  some  places  nine  incbes 
deep,  but  generally  not  so  mnch. 

2.  An  argillaceous  substance,  nearly  related  to  the  class 
of  Talcovs,  tamed  into  earth  by  the  action  of  the 
air. 

3.  The  same  substance  farther. indurated^  in  obliq^ue 
strata,  generally  dipping  to  the  south. 

Eastxr  Island. 

u  Reddish-broim  dusty  mould,  looking  as  If  it  had 

been  burnt. 
2.  Burnt  rocks,  resembling  slags  or  dross  and  other 

rolcauic  matters. 

Maiiquksa3« 

I.  Clay  mixed  trith  mould. 

A.  An  earthy  argiflaceous  substance  mixed  With  tami9 
and  puzzolana* 

OXAHZITIU 

The  shores  are  coral  rock,  extending  from  the  reef  en- 
circling these  isie^  to  the  very  high  t^ater-mark* 
There  begin^i  the  sand,  formed  in  some  places  from 
small  shells  and  rukbed  pieces  of  coral  ^  but  in  others 
the  shores  are  covered  with  blackish  sand,  consisting 
of  the  former  sort  mixed  with  black,  sometimes  glit- 
tering, particles  of  mica,  and  here  and  there  some 
particles  of  the  refractory  iron  ores  called  in  Eng- 
land Skim,  the  Jerrum  micaceum  of  Linnaeus,  and 
'KALi.tihe  molybdanum  spummhfpi  of  the  same  author. 
The  plains  from  the  shoiies  to  the  foot  of  the  hills' 
are  covered  with  a  very  fine  thick  stratum  of  black 
mould,  mixed  with  the  above-mentioned  sand,  which 
the  natives  manure  with  shells.  The  first  and  lo\yer 
range  of  hills  are  formed  of  a  red  ochreons  earth, 
sometimes  so  intensely  red,  that  the  natives  use  it  to 
paint  thefr  canoes  and  cloth.  The  higher  hills  con- 
sist of  a  hard,  compact,  and  stiff  clayey  substance, 
bardenfng  into  stone  when  out  of  the  reach  of  the  sun 
and  air.     At  the  top  of  the  vafleys,  along  the  banks 


sand.  The  sides  tit  the  hills  composed  of  a  yc^llew 
ochrcous  clay,  richly  spangled  with  small  particles  of 
Cat-silver,  or  a  whitish  Itind  of  daze,  the  mica  argtntea 
ofLinnseus.  The  higher  parts  of^the  hills  consist 
of  a  stone  called  by  the  German  mlnersgestelsteifif  com-» 
posed  of  quartz  and  great  lumps  of  the  above  cat* 
silver.  The  latter  is  sometimes  of  an  intensdly  red  or 
^    orange  colour,  by  means  of  an  iron  ochre. 

•*  From  the  above  account,  savs  Mr  Forster,  it  ap- 
pears,  I  think,  evidently,  that  all  the  high  tropical  isles 
of  the  Soutb  sea  have  been  subject  to  the  action  of  vol- 
canoes. Pyritical  and  solphureous  substances,  together 
with  a  few  iron-stones,  and  some  vestiges  of  copper,  are 
no  doubt  found  in  several  of  them  t  but  the  mountains 
of  New  Caledonia  are  the  most  likely  to  contain  the 
richest  metallic  veins  j  and  the  same  opinion,  I  suspect, 
may  be  formed  of  the  mountains  in  New  Zealand.'^ 

In  the  city  of  Modena  in  Italy,  and  for  some  miles 
round  that  place,  thet«  is  the  most  singnlar  arrange- 
ment of  strata  perhaps  in  the  whole  world.     From  the 
surface  of  the  ground  to  the  depth  of  14  feet,  they  meet 
with  nothing  but  the  ruins  of  an  ancient  city.     Being 
come  to  that  depth,  they  find  paved  streets,  artificers 
shops,  floors  of  houses,  and  several  ptet^  of  inlaid  worki 
After  these  rnias  they  find  a  very  soKd  earth,  which 
one  would  tlnnk  bad  never  been  removed  ;  but  a  little 
lower  they  find  it  black  and  marshy,  and  full  of  briars. 
Siguier  Ramazzini  in  one  place  found  a  heap  of  wheat 
entire  at  the  depth  of  24  feet ;  in  another,  he  found 
filbert-trees  with  their  nuts.     At  the  depth  of  about 
28  feet,  they  find  a  bed  of  chalk,  about  1 1  feet  deep, 
which  cuts  very  easily  j  after  this  a  bed  of  marshy  earth 
of  about  two  feet,   mixed    with    rushes,    leaves,    and 
branches.      After  Ibis  bed  comes  another  of  chalk, 
nearly  of  the  same  thickness  j  and  which  ends  at  the 
depth  of  42  feet.     This  is  followed  by  another  bed  of 
marshy  earth  like  the  former^  after  which  comes  a  new 
chalk-bed,  but  thinner,  which  also  has  a  marshy  bed 
underneath  it.     This  ends  at  the  depth  of  6^  feet ; 
after  which  they  find  sand  mingled  with  small  gravel, 
and  several  marine  shells.  This  stratum  is  usually  about 
five  feet  deep,  and  underneath  it  is  a  vast  reservoir  of 
water.     It  is  on  account  of  this  water  that  the  soil  h 
so  frequently  dug,  and  the  strata  so  well  known  in  this 


Simta. 


of  the  rivers,  are  farge  masses  of  coarse  granite  stones  '   part  df  the  world.     After  toming'  to  the  sandy  bottom 


of  various  mixtures  |  in  one  place  are  pillars  of  a 
gray,  solid  basaltes;  and,  in  several  others,  fragments 
of  black  basalteH. 

Trivhblt  Islands  aid  Nsiv  Hebridxs* 
The  tame  with  the  above. 

Mallicollo. 
Yellowish  day  mixed  with  conunon  sand. 

Takka,  a  Voka^  Isiantt. 

Threfificf  strata  here  are  clay  mixed  with  ah)minon9 
earth,  interspersed  with  lumps  of  pure  chalk.  The 
strata  of  the  clay  are  about  six  inches,  deviating  very 
linl^  from  the  horrzonfaf  line. 

New  CALED(»riA  and  the  a^^aeent  Isks. 

The  shores  consist  of  shell-sand,  and  particles  of  quartz ; 

the  soil  in  the  plains  a  black  Biould  mixed  with  this 
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above  mentioned,  the  workmen  pierce  the  ground  with 
a  terebra  or  augre,  when  the  watto-  immediately  springs' 
up  with  great  force,  and  fillff  the  well  to  the  brim. 
The  flow  IS  perpetual,  and  neither  Increases  by  rain, 
nor  decreases  by  dfooght.  Somettmesr  the  augre  meets, 
xvith  great  trees,  which  give  the  workmen  much  trou- 
ble ;  they  also  sometimes  see  at  the  bottom  of  these 
wells  great  bones,  coals,  ffints,  and  pieces  01  iron.' 

It  has  been  asserted  hy  some,  that  the  specific  gra- 
vity of  the  strata  constantly  increa^d  with  the  depth 
from  the  surface.  But  I>r  Leigh,  in  bis  Natural  Hi- 
story of  Lancashire,  speaking  of  the  coal-pits,  denies 
the  strata  to  lie  according  to  the  laws  of  gravitation^ 
observing,  that  the  strata  tliere  are  Stst  a  bed  of  marie, 
then  free-stone,  next  iron*stone,  then  coal,  or  channel 
wire,  then  some  other  strata,  then  coal  again,  .&c. 
This  determined  Mr  Derham  to  make  a  nicer  inquiry 
into  the  matter:  accordingly,  in  171 2j  he  caused  di-> 
Vers  places  to  be  bored,  laying  the  several  strata  by 

5  B  themselves  ) 


s   T  n 
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SwM>     (liemMlvet  t  antl  aftemsnU  ileUrmined  ver^  uTcfullf 

I        ttwir  apeciBc  grKviij.  Tbe  reaolt  ms,  that  m  hU  janl 

Strmtcgai.  tha stnta  nere  gradually  ipecifically  heavier andhcavicr 

■  the  lower  and  lower  they  went ;  but  in  another  place 

in  his  fields,  he  could  not  perceive  any  diSerence  in  tbe 

■peciBc  gravitief. 

Acqoainting  the  Royal  Society  therewith,  their  ope- 
rator Mr  Haukabee  wai  ordered  to  try  the  strata  of  a      the  OchDi,    which 
coal  pit,  which  he  did  to    the  depth  of  ao  atrata :   the      with  verdure.     It 


of  Atbein,  hoaoored  itt  cbieF  nuagutnte  wkk  tW  sm 


city  of  ^  . 

title  of  Mifat  Zr^rnnvH,  Magna*  Dax. 

STRATH,  in  tbe  Scottish  language,  aignifiei  ■  htg  J 
narrow  valley,  with  a  river  running  along  the  bottoM. 
BTRATHF.ARN,  a  beaotifuL   and  extMnn  tallcj 
in  Perthshire,  bounded  on  tbe   north  by  tbe  lofty  ridp 
of  mountain*  called  the  Grampians,  and  on  the  Mud  ij 
■•"■'"        •  ■  '      B  rounded  on  the  tops  aod  cavcid 
called  Stralkeam   from  the  rlnr 
thickness  and  specific  Gravity  of  each  whereof  be  gives      Earn,  which  runs  through  tbe  middle  of  it  from  weit  \a 
Tol.  arrIL  us  in  a  table  in  tbe  Philosophical  Transactions  ;  and     east  for  about  jO  miles. 

f-  S1>-  from  the  whole  nukes  this  Inference,  that  it  evidently  STRATHNAVER,  a  ■abdWuIon  or  district  ^  tW 
appears  the  gravities  of  the  several  strata  are  in  no  county  of  Sutherland  in  Scotlaud  i  boiraded  ot  tb 
manner  of  order,  bat  pnrely  caraal,  as  if  mixed  by  north  by  tbe  ocean,  on  the  east  by  Ckithoesa,  oa  Ik 
chance.     SeeMiNEHALOCi,  Sufplement.  sonth  by  Sntherland  properly  ao  called,  and  on  th*  not 

STRATAGEM,  in  the  art  of  war,  any  device  for     partlyby  Bos*  and  parth  by  tbe  ocean. 
deceiving  and  surprising  an  enemy,    llie  ancienU  dealt  BTRATIOTES,    WATEft-sOLDirR,    a    geau  rf 

very  much  in  stratagems  :  the  moderns  wage  war  more     plants  belonging  to  the  class  polyandria.    See  Botut 
openly,  and  on  the  squiR.     Frontinns  bas  made  a  col-      Index. 

lection  of  the  ancient  stratagems  of  war.  STRATO,  a  pbiloaopfaer  of  Jjampaacna,  disciple  ul 

STRATEGUS,  r(«vyK.  in  antiquity,  an  officer  successor  in  the  ecbool  of  Tfaeopbraatna,  aboot  248  ycM 
among  the  Athenians,  whereof  there  wei«  two  chosen  befive  the  Christian  era.  He  applied  binwelf  witlis- 
yearly,  to  command  the  troops  of  tbe  state.  common  industry  to  the  study  of  natare  ;   and  after  tk 

Plutarch  savs,  there  was  one  cboien  from  oat  of  each  most  mature  investigations,  tu:  sapported  tbat  natinewM 
tribe  }  hot  Pollux  seems  to  say  they  were  chosen  indif-  inanimate,  and  that  there  was  no  god  but  nature,  (S«c 
ferently  «nt  of  the  people.  Tbe  people  tbenwelvcs  Plastic  Naiurt).  He  was  appointed  preceptw  to  Pio- 
made  the  choice  on  the  last  day  of  the  year,  in  a  placa  lemy  Philadelpbus,  who  revered  hia  abilities  and  leui- 
called  Pnjfir.  The  two  ttraiegi  did  not  command  to-  ing,  and  rewarded  his  labours  with  unbounded  libenl- 
getber,  but  took,  their  turns  day  by  day  }  as  we  find  ity.  He  wrote  different  trestisee,  now  lost, 
from  Herodotus  and  Conwlins  Nepos.  ConsUutine  the  STRAWBERRY.  SeeFitACARiA.  BoTAVT/a^ 
Great,  besides  many  ether  privilege!  granted  to  tbe  Sradii'aSMa.r-Tree.  See  AKBtrrus,  BoTAMxiiidtf. 
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h  ^IN Meckmics,  h  a  flobjcctoTM  mnch  Importance,  that 
~^  '^  in  a  nation  so  eminent  as  this  for  invention  and  inge- 
nuity in  all  species  of  mannfaclures,  and  in  particular  so 
•t  distingoiibed  for  it*  improvement*  In  machinery  of  every 
>  kind,  it  is  somewhat  slngolar  tbat  no  writer  has  treated 
it  in  tbe  detail  which  its  importance  and  difficnily  de- 
mands. The  nan  of  science  who  visits  our  great  mano- 
factories  is  delighted  with  tbe  ingennity  which  he  ob- 
•erves  in  every  part,  the  innomerable  iDventioos  which 
come  even  bom  individual  artisans,  and  tbe  dc lennined 
■nipose  of  improvement  and  refinement  which  he  sees 
m  every  workshop.  Every  cotton  mill  appears  an  a- 
caderoy  of  mechanical  science ;  and  mechanical  inven- 
tion  is  spreading  from  these  fountains  over  the  whole 
kingdom  ;  But  the  philo-iopher  is  mortified  to  tee  this 
ardent  spirit  so  cramped  by  ignorance  of  principle,  and 
tqany  of  these  original  and  brilliant  thoughts  obscured 
and  clogged  with  aeedless  and  even  horlfnl  addiiions, 
and  a  complication  of  machinery  which  checks  improve- 
tncnt  even  by  its  appearance  of  ingenuity.  Thrre  is 
noting  in  which  this  want  of  ncieniific  education,  this 
ignorance  of  principle,  is  so  frequently  observed  a*  in 
&e  injudicious  {«tiportien  of  tbe  parts  of  machines  and 
•ther  mechanical  structures ',  proportions  and  forms  of 
parts  in  wluch  the  strength  and  position  are  nowise  re- 


galated  hy  the  strains  to  wbicb  they  ar«   iiipii  il,  loJ^ 
and  where  repeated  bilnres  have  been  the  only  limui  * 

It  cannot  be  otherwise.  We  have  no  mean*  of  in- 
struction, except  two  very  short  and  abstracted  Ireatis* 
of  the  late  Mr  Emerson  on  tbe  strength  of  mateiisk 
We  do  not  recollect  a  prrrormance  in  oar  langnage  fnsi 
which  oar  artists  can  gel  information.  Treatises  writlet 
expressly  on  different  branches  of  mccbanical  arts  are  ts- 
tally  silent  on  this,  which  is  the  basis  and  onfyjirim^ 
of  their  performances.  Who  would  imagine  tbat  Priced 
British  CAitrEirrEii,  the  work  of  tbe  first  repntalion  b 
tbia  country,  and  of  which  the  sole  aim  is  to  teach  the 
carpenter  to  erect  aolid  and  durable  structures,  dots  not 
contain  one  proposition  or  ooe  reason  by  which  one  forK 
of  a  thing  can  be  shown  to  be  stronger  or  weaker  tbaa 
another  ?  We  doubt  very  much  if  one  carpenttf  in  aa 
hundred  can  give  a  reason  .to  convince  bis  own  mind 
that  a  joist  is  stronger  when  laid  on  its  edge  than  wbta 
laid  00  its  broad  side.  W^e  speak  in  this  strong  manntr 
in  bopes  of  exciting  some  man  of  science  to  poUiA  a 
system  of  instruction  on  this  subject.  The  limits  of  ow 
Work  will  not  admit  of  a  detail :  but  ne  tbink  it  neces- 
sary to  point  out  the  leading  principles,  and  to  give  ibt 
traces  of  that  systematic  connection  by  which  all  tbe 
knowledge  already  possessed  of  thiB  subject  may  be 
brongbt 
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t1it>r\>roaght  togetlier  and  properlj  arranged.  This  vfe  shall 
•ials.  Qo^Y  attempt  In  as  brief  a  manner  as  we  are  able. 

^  of     The  strength  of  materials  arises  tmmediately  or  niti- 
ait    mately  from  the  cohesion  of  the  parts  of  bodies.     Oar 
1^  examination  of  this  property  bf  tangible  matter  has  as 
'''*    yet  been  very  partial  and  imperfect,  and  by  no  means 
enables  us  to  apply  mathematioal  calcnlatlons  with  pre- 
cisioA  and  success.    The  varioos  modifications  of  cohe- 
sion, in  its  different  appearances  of  perfect  softness,  pia* 
sticity,  ductility,  elasticity,  hardness,  have  a  mighty  in- 
fluence on  the  strength  oi  bodies,  but  are  hardly  suscep- 
tible of  measurement.   Their  texture  also,  whether  uni- 
forai  lik«  glass  and  ductile  metals,  crystallized  or  grana- 
lated  like  other  metals  and  freestone,  or  fibrous  like  tim- 
ber, is  a  circumstance  no  less  important^  yet  even  here, 
although  we  derive  some  advantage  from  remarking  to 
which  of  these  forms  of  aggregation  a  substance  belongs, 
f       the  aid  is  but  small.     AH  We  can  do  in  this  want  of 
^     general  principles  is  td  make  experiments  on  every  class 
^"^     of  bodies.    Accordingly  philosophers  have  endeavoured 
to  instruct  the  public  in  this  particular.  The  Royal  So- 
ciety of  London  at  its  very  first  institution  made  matiy 
experiments  at  their  meetings,  as  may  be  seen  in  the 
first  registers  of  the  Society  *.   Several  individuals  have 
''«      added  their  experiments.  The  most  numerous  coHection 
f>      in  detail  is  by  Muschenbroek,  professor  of  natural  philo- 
\fgfgf_  sophy  at  Leyden.     Part  of  it  was  published  by  himself 
rot-    in  his  Essais  de  Physique^  in  two  vols.  4to  ^  but  the 
a       full  collection  is  to  be  found  in  his  System  of  Natural 
Philosophy,  published  after  his  death  by  Lulofs,  in  three 
irols.  4to.     This  was  translated  from  the  Low  Dutch 
Into  French  by  Sigaud  de  la  Fond,  and  published  at 
Paris  in  1760,  and  is  a  prodigious  collection  of  physical 
knowledge  of  all  kinds,  and  may  almost  suffice  for  a  li- 
brary of  natural  philosophy.     But  this  collection  of  ex- 
periments on  the  cohesion  of  bodies  is  not  of  that  value 
which  one  expects.    We  presume  that  they  were  care- 
fully made  and  faithfully  narrated^  but  they  were  made 
on  such  small  specimens,  that  the  unavoidable  natural 
inequalities  of  growth  or  texture  produced  irregularities 
in  the  results  which  bore  too  great  a  proportion  to  the 
whole  quantities  observed.   We  may  make  the  same  re- 
mark on  the  experiments  of  Couplet,  Pitot,  De  la  Hire, 
Da  Hamel,  and  others  of  the  French  acaddmy.     In 
short,  if  we  except  the  experiments  of  Buffon  on  the 
strength  of  timber,  made  at  the  public  expence  on  a 
large  scale,  there  is  nothing  to  be  met  with  from  which 
we  can  obtain  absolute  measures  which  may  be  employ- 
ed with  confidence  5  and  there  is  nothing  in  the  £ng- 
ibh  language  except  a  simple  list  by  Emerson,  which 
is  merely  a  set  of  affirmations,  without  any  narration 
of  circumstances,  to  enable  us  to  judge  of  the  validity 
of  his  conclusions :  but  the  character  of  Mr  JBmerson, 
as  a  man  of  knowledge  and  of  integrity,  gives  even  to 
these  assertions  a  considerable  value. 
!itd        Bat  to  make  ase  of  any  experiments,  there  most  he 
^     employed  some  general  principle  by  which  we  can  ge- 
neralize their  results.  They  will  otherwise  be  only  naT* 
rations  of  detached  facts*    We  must  have  some  notion 
of  that  intermedium,  by  the  intervention  of  ivhicb  an 
external  force  applied  to  one  part  of  a  lever,  joist,  or 
pillar,  occasions  a  strain  on  a  distant  part.  This  can  be 
nothing  but  the  cohesion  between  the  parts.     It  is  tbis 
'fonnectiag  force  which  is  brought  into  actioni  or,  as  we 
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more  shortly  express  it,  excited.     This  action  is  modi-  Sticn^tb  of 
fied  iu  every  part  by  the  laws  of  mechanics.     It  is  this  Material*. 
action  which  is  what  we  call  the  strength  of  that  part,         ' 
and  its  effect  is  the  strain  On  the  adjoining  parts  ^  and  sftrenath 
thus  it  is  the  same  force,  differently  viewed,  that  consti-detecd. 
tutes  both  the  strain  and  the  strength.     When  we  con- 
sider it  in  the  light  of  a  resbtance  to  fracture,  we  call 
it  strength. 

We  call  every  thing  9,  force  which  we  observe  to  be 
ever  accompanied  by  a  change  of  motion  ^  or,  mere 
strictly  speaVing,  we  infer  the  presence  and  agency  of  a 
force  wherever  we  observe  the  state  of  things  in  respect 
of  motion  different  from  what  we  know  to  be  the  result 
of  thti  action  of  all  the  forces  which  we  know  to  act  on 
the  body.  Thus  when  we  observe  a  rope  prevent  a  body 
from  falling,  we  infer  a  moving  force  inherent  in  the 
rope  with  as  much  confidence  as  when  we  observe  it 
drag  the  bodv  along  the  ground.  The  immediate  ac' 
tion  of  this  force  is  undoubtedly  exerted  between  the 
immediately  adjoining  parts  of  the  rope.  The  immedi- 
ate effect  is  the  keeping  the  particles  of  the  rope  to- 
gether. They  ought  to  separate  by  any  external  force 
drawing  the  ends  of  the  rope  contrary  wise  \  and  We  a- 
scribe  their  not  doing  so  to  a  rijechanical  force  really  op-  .  5 
posing  this  external  force.  When  desired  to  give  it  a  CaoMS 
name,  we  name  it  from  what  we  conceive  to  be  its  ef-  ^'"O''"  <••• 
feet,  and  therefore  its  characteristic,  and  we  call  it  co-!?^]Jl 
tItEStOK.  This  is  merely  a  name  for  the  fact  \  but  it  isf^cts. 
the  same  thing  in  all  oui^  denominations.  We  know 
nothing  of  the  causes  but  in  the  effects  \  and  our  name 
for  the  cause  is  in  fact  the  name  of  the  effect,  which  is 
COUESIOK.  We  mean  nothing  else  by  gravitation  or 
magnetism.  What  do  we  mean  when  we  say  that  New- 
ton understood  thoroughly  the  nature  of  gravitation,  of 
the  forcO  of  gravitation  \  or  that  Franklin  understood 
the  nature  of  the  electric  force  ?  Nothing  but  this  : 
Newton  considered  with  patient  sagacity  the  general 
facts  of  gravitation,  and  has  described  and  classed  them 
with  the  utmost  precision.  In  like  manner,  we  shall 
understand  the  nature  of  cohesion  when  we  have  dis- 
covered with  equal  generality  the  laws  of  cohesion,  or 
general  facts  which  are  observed  in  the  appearances, 
snd  when  we  have  described  and  classed  them  with 
equal  accuracy. 

Let  us  therefore  attend  to  the  more  simple  and  ob- 
vious phenomena  of  cohesion,  and  mark  with  care  every 
circumstance  of  resemblance  by  which  they  may  be  clas« 
sed.  Let  us  refceive  these  as  the  laws  of  cohesion,  cha- 
racteristic of  its  supposed  cause,  the  force  of  cohesion. 
We  cannot  pretend  to  enter  on  this  vast  research.  The 
modifications  are  innumerable:  and  it  would  require  the 
penetration  of  more  than  Newton  to  detect  the  circnm- 
stance  of  similarity  amidst  millions  of  discriminating 
circumstances.  Yet  this  is  the  only  way  of  discovering 
which  are  the  primarv  facts  characteristic  of  the  force, 
and  wbich  are  the  modifications.  The  study  is  immense, 
but  it  is  by  no  means  desperate  \  and  we  entertain  great 
bopes  that  it  will  tit  long  be  successfully  prosecuted : 
but,  in  our  particular  predicament,  we  must  content  our- 
selves with  selecting  such  general  laws  as  seem  to  give 
as  the  most  immediate  information  of  the  circumstances 
that  must  be  attended  to  by  the  mechanician  in  his  con- 
structions, that  he  may  umte  strength  with  simplicity, 
economy,  and  energy. 

I.  TneOy  it  is  a  matter  of  fact  that  all  bodies  are  in  a 

5  B  s  ocxtaia 
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StMDgtli  •fCertaiDdcgTcepcTrccO^elatlic}  tbat  i8,iTbtn  thrirfonn    to  the  ncovei 

ftlaicnab.  or  balk  is  cfaanged  bjr  c«rtaiH  owderate  compreMions  at       ' 

*    '-V     •'  distractions,  it  requirrs  tbeconii  nuance  of  tbe  thangtng 

,.  i^jj^    force  to  continue  llje  bodj  in  ibit  new  fctate  •,  and  wben 

cl^KliCi         '''^  force  is  removed,  tbe  body  recovera  iti  original  i'orin> 

We  limit tbt»S5enionto«rtoiVimorfrro(e changes;  For 

instance,  take  a  lead  wire  of  one  fifteeath  of  an  inch  in 


Zof  tbe  Girt  UTUigcaent,  bat  ta  fuk] 
HD  it,    i  ■         " 


UtUBtlDD,    to   H 

they  now  verge,  and  require  rorce  to  prevent  tbcntna' 
luquiriog.  'fbe  wire  is  dow  ta  t^et-  again  ptrieolj 
elaxlic ;  that  u,  tbe  force*  wkicb  bow  canaetl  tbe  fu- 
tides  nith  their  neighbours  aiigoieiit  to  accrlalad^m 
wi  the  derangenieat  from  this  new  position  a' 


r  and  ten  feet  long  ;  fix  one  end  firmly  la  the     This  i*  not  reaioning  frocn  any  tbeorr-      It  i 


ceiling,  and  let  the  wire  bang  perpendii 
lower  end  an  index  like  lbs  bam]  of  a  walcli }  on  same 
stand  immediatulj  below  let  there  be  a  circle  divided 
into  degrees,  with  its  centre  corretpondio^  to  tbe  loner 
point  of  tbe  wire  :  now  turn  tbia  index  twice  round,  and 
thus  twist  tbe  wire.  When  the  index  is  let  go,  it  will 
turn  backwards  again,  hy  the  wire's  untwisting  itself, 
e  almost  four  revolutions  Vfore  it  stops  ;  after 


wbicb  i 


and   forwards 

:  arch  of  twi^t  each  time. 


facts,  on  which  a  theory  Is  to  ba  foanded.  ^Vbit  r 
have  been  just  now  saying  is  evidently  »  dewrifliontf 
that  sensible  form  of  tangible  matter  which  we  call  dm- 
ti/:'ly,  tt  has  every  gradation  of  variety,  ftom  tbe  »6-l 
ness  of  butter  to  the  Rrmncss  of  gold.  All  tbeie  bodin 
have  some  elaxticity ;  but  we  say  tbey  are  not  pnfcdlj 
elastic,  becauu  they  do  Dot  conipletely  recover  tkti 
original  form  when  it  has  been  greatly  damaged.  Tit 
whole  gradation  may  be  mwt  disiioctly  observed  isi 
diminishing  piece  of  glass  or  hard  sealing  wax.  Jo  tbe  onllMiy 
''  settles     form  glass  is  perhaps  tbe  most  completely  elastic  boJ/ 


precisely  in  its  original  position.    This  may  be  repeated     that  ne  know,  and  may  be  bent  till  just  leady 
for  ever.     Now,  in  this  motion,  every  part  of  tbe  wire     and  yet  completely  recovers  its  fiivt  form,  and  tako 


partakes  equally  of  tbe  ttvl't.  The  particles 
cd,  require  force  tu  keep  ihem  in  their  state  of  < 
and  recover  completely  their  nlative  positions.  These 
are  all  the  characters  of  what  the  mechanician  calls  yir- 
Jecl  elasticity.  This  is  a  quality  quite  familiar  in  many 
cases ;  as  in  glass,  tempered  steel,  &c.  but  was  thought 
incompetent  to  lead,  nblch  Is  generally  considered  a* 
having  little  or  no  elasticity,  llut  we  make  tbe  asser- 
tion in  the  most  general  terms,  \iil\i  the  limitatioo  to 
iDoderale  derangement  of  form.  We  have  made  the 
same  experiment  on  a  thread  of  pipe-clay,  made  hy 
forcing  soft  clay  through  the  small  hole  of  a  syringe  by 
means  of  a  screw ;  and  we  found  it  more  elattlc  than 
the  lead  wire:  for  a  thread  of  one  twentieth  of  an  inch 
diameter  and  seven  feet  long  allowed  the  index  to  make 
two  turns,  and  yet  completely  recevcred  its  first  posi- 


3.  But  if  we  tnm  tbs  index  of  the  lead 
times  round,  and  let  it  go  again,  it  untwists  aj 
same  manner,  hut  it  make*  little  marc  than 
back  again  ;  and  after  many  oscillations  It  finally  stops 
In  a  poiition  almost  two  revolutions  removed  from  its 
original  position.  It  has  now  acquired  a  new  arrange- 
ment of  parts,  and  tbt«  new  arrangement  is  permanent 
like  the  former  ;  and,  what  Is  of  partlcnlar  moment,  it 
is  perfectly  elastii:.  This  change  is  familiarly  known  by 
the  denomination  of  a  set.  The  wire  is  said  to  have 
TAKEN  A  SET.  When  we  attend  minutely  to  the  pro- 
cedure of  natare  in  this  phenomenon,  we  find  that  lh« 
particles  have  a*  it  were  slid  on  each  other,  still  coher- 
ing, and  have  taken  a  netv  position,  In  which  their  coq- 
nccting  furces  are  In  equllibrio  :  and  in  this  change  of 
relative  situation,  it  appears  that  the  connecting  forcea 
which  raaintainrd  the  particles  in  their  first  situation 
were  not  in  equllibrlo  in  some  position  intermediate  be- 
tween that  of  the  first  and  that  of  the  last  form.  Tha 
force  required  for  changing  this  first  form  augmented 
with  the  change,  but  only  to  a  certain  degree  )  and 
during  this  process  the  connecting  forces  always  tended 
to  the  recovery  of  this  first  form.  But  after  the  change 
of  mutual  position  has  passed  a  certain  magDiludc,  the 

union  has  been  partly  destroyed,  and  the  particles  have     parlment,  but  we  have  <li 
been  brought  into  new  situations  ;  such,  that  the  forces     totally  iocons'istent  with  it. 


which  DOW  coiuiect  each  with  its  Deighboii 


stretch-      set  whatever  ;  but  when  heated  to  sucb  a.  degree  as  jott 
......:__       to  lie  visible  in  tbe  dark,  it  loses  Its  brittlencts,  aodk- 

eoraet  so  tough  that  it  cannot  be  broken  by  any  bkv; 
but  it  is  no  longer  elastic,  takes  any  eet,  and  keeps  iL 
Wben  more  heated,  it  becomes  as  plastic  as  clay )  bst 
in  this  stale  is  remarkably  distinguished  from  clay  by  s 
qualKy  which  we  may  call  viscidity,  which  is  wik-. 
thiag  like  ela^illGlty,  of  which  clay  slnd  other  bsdia 
purely  plastic  exhibit  no  appearance.  This  is  thr  joist 
operation  of  strong  adhesion  and  saftneH.  Wben  a  til 
of  perfectly  soft  glass.  Is  suddenly  stretched  a  little,  it 
does  not  at  once  take  tbe  shape  which  it  acquires  tS\a 
some  little  time.  It  Is  owing  to  this,  that  in  taking  tk 
impression  of  a  seal,  if  we  take  oB*  tbe  seal  while  tk 
wax  is  yet  very  hot,  tbe  sharpness  of  tbe  iniivessioa  it 
destroyed  immediately.  Each  part  drawing  its  neigh- 
bour, and  each  part  yielding,  tbe  pnimiaent  parts  ut 
wire  four  pulled  down  and  blunted,  and  the  sharp  bollotn  an 
j;ain  in  the  pulled  upwards  and  also  blunted.  The  seal  most  be 
four  turns      kept  on  till  all  has  become  not  only  stiff  but  bard. 

This  viscidity  is  to  be  observed  in  all  plastic  bodlogi 
which  are  homogeneous.  It  is  not  obaervcd  in  clay,  bc-a 
cause  it  is  not  bomogeneona,  bot  conaists  of  hard  piti-" 
cles  of  argillaceous  earth  sticking  together  by  tbcir  at-T 
traction  for  water.  Something  like  it  might  be  madeu 
finely  powdered  glass  and  a  clammy  fluid  auch  as  ttn- 
pentine.  Viscidity  has  all  degrees  of  Eoftaesc  till  it  if 
generates  to  ropy  fluidity  like  that  of  olive  oil.  Pcrbt{* 
something  of  It  may  be  found  even  in  the  noit  perfttt 
fluid  that  we  are  acquainted  with,  as  ws  observed  In  iW 
experiments  for  ascertaining  specific  eraTity. 

There  is  in  a  late  volume  of  the  Philosophical  TraV 
actions  a  narrative  of  experiments,  by  wbicb  it  appms 
that  the  thread  of  the  spider  is  an  exceptiou  to  our  firtt 
general  law,  and  that  it  is  perfectly  ductile.     It  is  ibcie 
asserted,  that  a  long  thread  of  gossamer,  fumished  wilb 
an  index,  takes  any  positioo  whatever ;  and  that  thoogh 
tbe  index   be  turned  round  any  number  of  times  (em 
many  hundreds),  it  has  no  tendency  to  recover  its  Ent 
form.     The  thread  takes  completely  any  set  wbatevtr. 
=.  nni  t,^A  .n  oppottuoily  of  jepeating  this  Bi- 
lly observed  a  pbenocDeasi 
fibie-of  ^otsamer  aboot 


We  have  not  bad  a 


tend,  not     bq  Inch  Iwg  be  held  by  Uie  end  Iivnzoataily.  it  hnit 
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It  •f^ovowasd  10  a  curve  Hke  a  sleader  dip  of  whalefaoae  ar 
»  Intn  If  toUlly  devoid  of  ei«8ticity,  and  perfectly 
indifferent  to  any  set,  it  ivoald  hang  down  perpendicolax- 
ly  witboat  any  carvature. 

Wben  doctility  and  etasticity  are  combined  in  diflSer* 
ent  proportions,  an  immense  yariety  of  sensible  modes 
of  aggregation  may  bo  prsdaced.  Some  degree  of  both 
are  probably  to  be  observed  in  ail  bodies  of  complex 
constitation  ;  that  is,  wiiich  consist  of  particles  roadeep 
of  many  difierent  kinds  of  atoms.  Such  a  constitutioa 
of  a  body  most  afford  many  sitaations  permanent,  bat 
easily  deranged. 

In  all  these  changes  of  disposition  which  take  place 
'among  the  particles  of  a  doctile  body,  the  particles  are 
at  such  distance  that  they  still  cohere.  The  body  may 
be  stretched  a  little ;  and  on  removing  the  extending 
force,  the  body  shrinks  into  its  first  form.  ,  It  also  re- 
sists moderate  compressions  y  and  when  the  compoessing 
force  is  removed,  the  body  swells  out  again.  Now  the 
corposcnlar^c^  here  is,  that  the  particles  are  acted  on 
by  attractions  and  repnlsions,  which  balance  each  other 
when  no  external  force  is  acting  on  the  body,  and  which 
augment  as  the  particles  are  made,  by  any  external 
cause,  to  recede  from  this  situation  of  motnal  inactivity  ^ 
for  since  force  is  requisite  to  produce  either  the  dilata- 
tioo  or  the  compression,  and  to  maintain  it,  we  are  obli- 
ged, by  the  constitution  of  our  minds,  to  infer  that  it  is- 
opposed  by  a  force  accompanying  or  inherent  in  every 
particle  of  dilatable  or  compressible  matter ;  and  as  this 
necessity  of  employing  force  to  produce  a  change  indi* 
cates  the  agency  of  these  corpuscular  forces,  and  marks 
their  kind,  according  as  the  tendencies  of  tiie  particles 
appear  to  be  toward  each  other  in  dilatation,  or  from 
each  other  in  compression  ;  so  it  also  measures  the  de- 
grees of  their  intensity.  Should  it  require  three  times 
the  force  to  produce  a  double  compression,  we  nast  rec- 
kon the  mutual  repulsions  triple  when  the  compression 
is  doubled  ^  and  so  in  other  instances.  We  see  from  all 
this  that  the  phenomena  of  cohesion  indicate  some  rela- 
iilar  tion  between  the  centres  of  the  particles.  To  discover 
lisBkthis  relation  is  the  great  proUem  in  corpuscular  me- 
chanism, as  it  was  in  the  Newtonian  investigation  of  the 
ffNTce  of  gravitation.  Could  we  discover  this  law  of  ac- 
tion between  the  corpuscles  with  the  same  certainty  and 
distinctness,  we  might  with  equal  confidence  say  what 
will  bo  the  result  of  any  position  which  we  give  to  the 
particles  of  bodies  ;  but  this  is  beyond  oaf  hopes.  The 
faw  of  gravitation  is  so  simple,  that  the  discovery  or  de- 
tection of  it  amid  the  variety  of  celestial  phenomena  re^ 
paired  but  one  step  y  and  in  its  own  nature  its  possible 
combinations  still  do  not  greatly  exceed  the  powen  of 
human  research.  One  is  almost  disposed  to  say  that  the 
Supreme  Being  has  exhibited  it  to  our  reasoning  powers 
as  sufficient  to  employ  with  success  our  utmost  efforts, 
but  not  so  abstruse  as  to  discourage  as  from  the  noble 
attempt.  It  seems  to  be  otherwise  with  respect  to  co* 
hesion.  Mathematics  informs  as,  that  if  it  deviates  sen* 
sibly  from  the  law  of  gravitation,  the  simplest  combina- 
tions will  make  the  joint  action  of  several  particles  an 
almost  impenetrable  mystery.  We  must  therefore  con- 
tent onrselves,  for  a  long  time  to  come,  with  a  careful 
observation  of  the  simplest  cases  that  we  can  propose, 
and  with  the  discovery  of  secondary  laws  of  action,  in 
wh«ch  many  particles  eombiiie  their  inffuenee.  In  pnr^ 
saanoe  of  this  plan,  we  observci 
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3.  That  whatever  is  the  ait  nation  of  the  particles  of  Strength  of 
a  l»ody  with  respect  to  each  other,  when  in  a  quiescent  Materials. . 
state,  they  are  kept  in  these  situations  by  the  balance  of  ^ 

opposite  forces*     This  cannot  be  refoaed,  nor  can  we  pii2.y(.fef 
form  to  ourselves  any  other  notion  of  the  state  of  the  kept  in 
pai-ticles  of  a  body.     Whether  we  suppose  tlie  nltimate  their  placet 
particles  to  be  of  certain  magnitudes  and  shapes,  touch-  ^y  ^  ^~ 
ing  each  other  in  single  points  of  cohesion  ',  or  whether  .^°^^° 
we  (with  fioscovich)  consider  them  as  at  a  distance  from 
each  other,  and  acting  on  each  other  by  attractions  and 
repolsions-^-we  must  acknowledge,  in  the  first  place, 
that  the  centrcrs  of  the  particles  (by  whose  mntoal  di- 
stances we  must  estimate  the  distance  of  the  paiticles) 
may  and  do  vary  their  distances  from  eachother.   What 
else  can  we  say.  when  we  observe  a  body  increase  in 
length,  in   breadth,  and'  thickness,   by  heating  it,  or- 
when  we  see  it  diminish  in  all  these  dimensions  by  an  ex- 
ternal compression  ?  A  particle,  therefore,  situated  in  the 
midst  of  many  others,  and  remaining  in  that  situation, 
most  be  conceived  as  maintained  in  it  by  tlie  mutual ' 
balancing  <^  all  the  forces  which  connect  k  wil4i  its        <5 
neighbours.     It  is  like  a  ball  kept  in  its  place  by  the'!^"^ 
opposite  action  of  two  springs.  This  illustration  merits  ^jjj^  ^f^p^ 
a  more  particular  application.     Suppose  a  number  of  sitlon.- 
balls  ranged  on   the  table  in  the  angles  of  equilateral 
triangles,  and  that  each  ball  is  connected  with  the  six 
which  lie  around  it  by  means  of  an  elastic  wire  curled 
like  a  cork-screw  ^  suppose  such  another  stratam  of  balls 
above  this,  and  purallel  to  it,  and  so  placed  that  each^r 
hall  of  the  upper  stratum  is  perpendicularly  over  the 
centre  of  the  equilateral  triangle  below,  and  let  these  be 
connected  with  the  balls  of  the  under  stratum  by  similar 
spiral  wires.    Let  there  be  a  third  and  a  fourth,  and  any 
number  of  such  strata,  all  connected  in  the  same  manner. 
It  is  plain  that  this  may  extend  to  any  size  and  fill  any  • 
space. — Now  let  this  assemblage  of  balls  be  firmly  con<* 
templated  by  the  imagination,  and  be  supposed  to  shrink, 
continually  in  all  its  dimensions,  till  the  balls,  and  their 
distances  from  each  other,  and  the  connecting  wires,  all 
vanish  from  the  sight  as  discrete  individual  objects.    All 
this  is  very  conceivable.  It  will  now  appear  like  a  solid, 
body,  having  length,  breadth,  and  thickness  ;  it  may  he.  \ 

compressed,  and  will  again  resume  its  dimensions ;  it  may 
he  stretched,  and  will  again  shrink;  it  will  move  away 
when  struck ;  in  short,  it  will  not  differ  in  its  sensible 
appearance  from  a  solid  elastic  body.  Now  when  this 
body  is  in  a  state  of  compression,  for  instance,  it  is  evi- 
dent that  any  one  of  the  balls  is  at  rest,  in  consequence 
of  the  mutual  balancing  of  the  actions  of  all  the  spiral 
wires  which  connect  it  with  those  around  it.  It  wiH 
greatly  conduce  to  the  full  understanding  of  all  that  fol- 
lows to  recur  to  this  illustration.  The  analogy  or  re* 
semblance  between  the  effects  of  this  constitution  of 
things  and  the  effects  of  the  corpuscular  forces  is  very 
great  j  and  wherever  it  obtains,  we  may  safely  draw  con»- 
elusions  from  what  we  know  would  be  the  condition  of 
a  body  of  common  tangible  matter.  We  shall  just  give  «  '^ 
one  instructive  example,  and  then  have  done  with  this  pi^^ 
hypothetical  body.  We  can  suppose  it  of  a  long  sbap^, 
resting  on  one  point;  we  can  suppose  two  weights  A,  B, . 
suspended  at  the  extremities,  and  the  whole  in  equilibrio. 
We  commonly  express  this  state  of  things  by  saying  that 
A  and  B  are  in  equilibrio.  This  is  very  inaccurate.  A 
is  in  fact  in  eqculibrio  with  the  united  action  of  all  tlie 
spiings  whicb  connect  the  ball  to  which  it  b  applied 

with? 
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7SO  STRENGTH  OF  MATERIALS. 

Stiengthofnitli  itieaJjoiiihi^-bkUa.    ThcH  tpriDgs  an  broDgbt  in-  perfect  Mmenen,  RDd  even  ftoreftt  BinplicitjH  Ait  rit'i 

Uaurialt.  M  BCtion,  and  each  ii  in  equUibrio  with  the  joint  action  mical  cmititution,  there  will  rMolt  firam  tiii  uici  J  i 

''  '■»      '   «f  all  tlie  resL     Thus  tbrongh  tbe  wbole  extent  or  the  that  nn«pe«kable  VBrietjr  «f  form  kud  property  wUci ii-* 

hypothetical  body,  the  •pringa  are  brought  inta  action  in  vcnlfy  ind  embellish  tbe  face  of  nature.    We  riuU  ukt 

•  way  and  in  a  degree  which  matbematics  can  euily  in-  another  opportunity  of  giTiogaack  «n  accoantortbittt- 

vestigate.     We  need  not  do  tbii :  it  it  enou^  for  out  Icbrated  work  aa  it  deeertea.    We  mentioa  it  oalt,  ^ 

pnrpiMe  that  our  imagination  readily  diicoTen  that  aonte  tlw  bye,  aa  far  at  a  general  ootton  of  it  will  be  ol  Mat 

apringa  are  Btretohcd,  others  arc  contpresaed,  and  that  a  Mivice  on  tbe  preaent  occaaiao>      For  thit  pnpoar,  k 

preaauTC  is  excited  od  tbe  middle  point  of  aapport,  and  juat  obeerre  thJat  Beaeavich  canceives  a  particle  af  Uf 

tbesupportexertsareoction  which  preciselybatancei  it;  individad  apeciet  of  matter  to   oooaiat  of  an  mkaan 

and  the  olber  weight  ia,  in  like  manner,  in  immediate  number  of  partiolea  of  aiaipler    coastitatian ;  e«tl  rf 

aquilibrie  with  the  equivalent  of  the  aoliona  of  all  tbe  which  particles,  in  tbeir  turn,  is  compounded  of  yaiticla 

apriuga  which  connect  tbe  lait  ball  with  iti  neigbboura.  atill  nMre  simply  cooatituted,  and  so  on  tfaraogfa  u  it- 

Now  take  the  analogical  or  resembling  case,  an  oblong  known  number  of  orders,  till  we  arrire  at  tbe  iiDiflEt 

piece  of  solid  matter,  resting  od  a  folcrum,  and  loaded  poaaible  aonatitution  of  a  particle  of  tangible  nMttrr,aa- 

with  two  weights  in  equilibrio.     For  the  actions  of  the  ceptibleof  length,  breadth,  and  tbickneaB,andnecrau>- 

.«onnecting  springs  subaiituie  the  corpuscular  forces,  and  ly  consisting  of  four  stoma  of  matter.     And  be  >Wi 

the  result  will  resemble  that  of  the  hypothesis.  that  the  more  complex  we  Bnpposc  the  cmutitntiee  if  i 

Now  as  there  iasometbiog  that  isat  leaataDalogoosto  particle,  the  more  must  thraeatiibleqaaJiiiefltrf'tbei^R- 

a  change  of  distance  of  tbe  particles,  and  a  eoucomitant  gate  resemble  tbe  observed  qualitiea  of  tangible  b«£a 

change  of  the  intensity  of  the  connecting  forcea,  we  may  In  pxrlicular,  be  ahows  how  a  particle  may  be  m  cia- 

eiprea*  this  in  the  aarae  way  that  we  ai«  accnalomed  to  atituted,  that  although  it  act  fin  on*  other  particle  af  tk 

Fhte      do  in  similar  cases.    Let  A  and  B  (iig.  I.)  represent  the  same  kind  through  a  considerable  iotcrval,  Ae  iatn^ 

DXL      centres  of  two  particles  of  a  coherent  elastic  body  in  ailion  of  a  third  particleof  tbe  aaine  kind  mayiudak 

*S' ''      tbeir  quiescent  imctlTe  stale,  and  let  ««  consider  only  totally,  or  ahoosl  totally,  inaetire  j  and  theiefoic  at » 

tbe  mechanical  condition  of   B.       Tbe   body  may  be  temblage  of  eucb  particles  would    form  saab  a  imjv 

-stretched,     la  this  case  tbe  distance  AB  of  tbe  par-  air.    Ail  these  curious  inferencea  are  nado  with  otMS- 

.tides  nuy  become  AC.   In  this  state  there  is  something  trovertible  evidence;  and  the  greateat  enceatagcwtttli 

which  makes  it  necessary  to  employ  a  ibrce  to  keep  the  thus  given  to  tbe  mathematical  philosopher  to  hope,  [b> 

particles  at  this  distance.   C  has  a  tendency  towards  A,  by  cautious  and  patient  proceeding  in  this  way,  we  arj 

or  we  may  say  that  A  attracts  C.     We  may  repicsent  gradually  approach  to  a  knowledge  of  tbe  laws  afco- 

the  magnitude  of  tbit  tendency  of  C  l9u>ardt  A,  or  this  besion,   that  will  not  ahon  a  comparison  even  with  ik 

attraction  of  A,  by  a  line  C  c  perpendicular  to  AC>  Principia  of  Newton.   No  step  can  be  made  iu  thit  b- 

Again,  the  body  may  be  comppested,  and  the  distance  veatigation,  but  by  obierring  with  care,  and  geoeraliinf 

AB  may  become  AD.     Something  obliges  na   to  em-  with  judgment,  the  phenomena,  which  are  abDodaiitlf 

.ploy  force  to  continue  this  oompieiaiou  ;  and  D  tenda  nnmerous,  and  much  more  at  our  conimand  than  ihme 

Jnm  A,  or  A  appears  to  repel  D-   Tbe  intensity  of  tbit  of  the  great  and  aensihle  motions  of  bodies.    FoJbmiaj 

'tendency  or  rapulaton  may  be  represented  by  another  this  plan,  we  obaerve, 

•.perpendlcnlar  I)  di  and,  to  represent  the  diderent  di-  4.  It  it  matter  of  fact,  that  everr  body  has  taiaeit- 

jrectlons  of  these  letidenciea,  or  the  diflerent  natnre  of  gree  of  oomprestibility  and  dilatahility  ;  and  when  tk 

I)        thete  actions,  we  may  set  D  (/  on  the  opposite  side  of  changes  of  dimeoaion  are  ao  moderate  that  the  baJy 

Sow  Baa-  AB.    It  is  in  this  manner  that  tbe  Abb^  Boicovich  haa  completely  recorert  its  original  dimensions  on  the  c«»»- 

'=°*'°'' /^^pretcnted  tbe  actions  of  corpuscular  forces  in  his  cele-  tioo  of  the  changing  force,  the  exteoaiona  or  comfit*- 

*^^J^  ^     brated  Theory  of  Natural  Philosophy.     Newton  had  siont  are  sensibly  proportional  to  the  extending  or  eoa- 

MTpownlar  taid,  that,  as  the  great  movementb  of  the  solar  system  pressing  forces;  and  therefore  tAe  iroftnectingfirtetart 

/MtKu        were  regulated  by  forces  qienuing  at  a  distance,  and  proportional  to  the  diiUmcei  1^  the  parttclet  Jram  (ikr 

vatyingwith  thediatance,  ao  he  strongly  suspected  {yaUe  qmttetmt,  tteulrol,  or  inactive  pontfom,     TVit  teeiaiti 

ni^tcor)  that  all  the  phenomena  oroohotion,  with  all  its  have  been  first  viewed  an  alawofDature  by  the  penetn-, 

nacdifications  in  tbe  difierent  sensible  form*  of  aggrega-  ting  eye  of  Dr  Bobert  Hooke,  one  of  tbe  most  emintsl, 

tioo,  and  in  tbe  phenomena  of  chemistry  and  phytiology,  phiTosopben  of  tbe  last  century.   He  pnhiiafaed  a  cifk^ 

resulted  from  the  similar  agencyof  forces  varying  with  which  he  said  contaijlcd  the  theory  of  springinets  tod  «f 

the  distance  of  the  particles.    The  learned  Jcsoit  por-  the  motions  of  bodies  by  tbe  action  of  springs.     It  *m 

Mied  this  thon^t;  sndba*  shown,  that  if  we  suppose  an  this,  eeitinotttttuu. — When  explain^  in  hic4i>- 

nltimate  atomof  matter  endowed  with  powers  of  attrae-  sertatiou,  published  some  years  after,  it  was  Mtttmaatic 

tion  and  repulsion,  Tarring,  both  in  kind  and  degree,  vi>.     This  is  precisely  tbe  proposition  joat  now  aasuird 

'  with  tbe  distance,  and  if  this  force  be  tbe  same  in  every  aa  a  general  iact,  a  law  of  nature.     This  diaaertalioo  is 

atom,  it  may  be  regulated  by  anch  a  relation  to  the  dis-  full  of  curious  oboervationt  of  facta  in  topport  of  bis  a*- 

-  tance  froro  the  neighbouring  atom,  that  a  collection  of  sertion.     In  bis  aj^licatiou  to  the  motion  of  bodies  bt 

(uch  mav  have  all  the  sensible  appearance  of  bodies  in  gives  his  noble  discevery  of  the  balance  tpriag  ef  a 

ibeir  different  forms  of  solida,  liquids,  and  vapooia,  ela-  watch,  which  is  founded  on  this  law.     Tbe  B|ri^,  ss  it 

tic  vt  nnelastic,  and   endowed  with  all  tbe  properties  ia  more  and  more  coiled  up,  or  unwound,  by  tbe  aniisa 

-  ' --'    — )  perceive,  by  whose  imoiediate  operation  tbe  ef  tbe  balance,  acts  on  it  with  a  force  propottjaaal » 


phenomena  of  motion  by  impulse,  and  ail  tbe  pbenome-  tbe  distance  ot  the  balance  irom  its  quicaceat  posttjs^ 

sa  of  cbemistry,  and  of^saimal  and  vegetable  economy,  Tbe  balance,  therefore,  is  acted  on  by  an  acoekiativ 

jnay  he  produced.     He  sbowi,  that  Botwithttaading  »  force,  wbicb  vaiiea  in  the  same  maoBcr  aa  the  (oneai 

J.  patity 


STRENGTH  OF 

I  of gntvitj  actia^  oa  a  pendolam  swinging  io  a  cycloid, 
»)■-  lU  vlbratioQB  therefore  must  be  perfoiuiea  in  equal  time, 
"^  whether  thej  are  wide  or  narrow.    In  the  8jime  disserta- 
tion Hooke  mentions  all  the  facts  which  John  Bernoulli 
afterwards  adduced  in  support  of  Leibnitz's  whimsical 
doctrine  of  the  force  of  bodies  in  motion,  or  the  doctrine 
of  the  vires  vitut ;  a  doctrine  which  HooM  might  just- 
ly have  claimed  as  his  own,  had  be  not  seen  its  futility. 
I-        Experiments  made  since  the  time  of  Hooke  show  that 
T  '  this  law  is  strictly  true  in  the  extent  to  which  we  have 
^  limited  it,  viz.  in  all  the  changes  of  form  which  will  be 
completely  dndone  by  the  elasticity  of  the  body.     It  is 
nearly  trae  to  a  much  greater  extent.   James  Bernoulli, 
in  his  dissertation  on  the  elastic  curve,  relates  some  ex- 
periments of  his  own,  which  seem  to  deviate  considerably 
from  it  'f  but  on  close  examination  they  do  not.    The 
finest  experiments  are  those  of  Coulomb,  published  in 
some  late  volumes  of  the  memoirs  of  the  Academy  of 
Paris.    He  suspended  balls  by  wires,  and  observed  their 
motions  of  oscUlation,  which  be  found  accurately  cor- 
xesponding  with  this  law. 

This  we  shall  find  to  be  a  very  important  fact  in  the 
doctrine  of  the  strength  of  bodies,  and  we  desire  the 
reader  to  make  it  familiar  to  bis  mind.  If  we  apply  to 
this  our  manner  of  expressing  these  forces  by  perpendi- 
cular ordinates  Cc^D  d  (fig.  i.),  we  most  take  other 
aituations.  £,  F,  of  the  particle  B,  and  draw  £  «,  Y/i 
and  we  most  have  D  J :  F/sBD  :  BF,orCc:  Zezz 
BC :  BE.  In  such  a  supposition  FdBce  must  be  a 
straight  line.  But  we  shall  have  abundant  evidence  by 
mud  bye  that  this  cannot  be  strictly  true,  and  that  the 
line  Bee  which  limits  the  ordinates  expressing  the  at- 
tractive forces  becomes  concave  towards  the  line  ABE, 
and  that  the  part  B  dfi9  convex  towards  it.  All  that 
can  be  safely  concluded  from  the  experiments  hitherto 
made  is,  that  to  a  certain  extent  the  forces,  both  attrac- 
tive and  repulsive,  are  senstblu  proportional  to  the  di* 
latations  and  compressions.  For, 
fc  5.  It  is  universally  observed,  that  when  the  dilata- 

tions have  proceeded  a  certun  length,  a  less  addition 
**     of  force  is  suflBcient  to  increase  the  dilatation  in  the  same 
1.    degree.     This  is  always  observed  when  the  body  has 
f     been  so  far  stretched  that  it  takes  a  set,  and  does  not 
ill    completely  recover  its  form.    The  like  may  be  general- 
^  ^ly  observed  in  compressions.    Most  persons  will  recol- 
^^  lect,  that  in  violently  stretching  an  elastic  cord,  it  be- 
comes suddenly  weaker,  or  more  easily  stretched.     But 
these  phenomena  do  not  positively  prove  a  diminution  of 
the  corpuscular  force  acting  on  one  particle :  It  more 
probably  arises  from  the  disunion  of  some  particles,  whose 
action  contributed  to  the  whole  or  sensible  effect.     And 
ia  compressions  we  may  suppose  something  of  the  same 
kind  \  for  when  we  compress  a  body  in  one  direction,  it 
comnionly  bulges  out  in  another  \  and  in  cases  of  very 
violent  action  some  particles  may  be  disunited,  whose 
transverse  action  had  formerly  balanced  pm^t  of  the  com- 
pressing force.     For  the  reader  will  see  on  reflection, 
that  since  the  compression  in  one  direction  causes  the 
body  to  bulge  out  in  the  transverse  direction  \  and  since 
this  bulging  out  is  in  opposition  to  the  transverse  forces 
of  attraction,  it  must  employ  some  part  of  the  compres- 
sing force.     And  the  common  appearances  are  in  per- 
fect uniformity  with  this  conception  of  things.     When 
we  press  a  bit  of  dryish  clay,  it  swells  out  and  cracks 
transversely.     When  a  pillar  of  wood  is  overloaded,  it 
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swells  out,  and  small  crevices  appear  in  the  direction  of  strengih  of 
the  fibres.     After  this  it  will  not  bear  half  of  the  load.  Materials. 
This  the  carpenters  eall  crippling  •,  and  a  knowledge "       •       ' 
of  the  circumstances  which  modify  it  is  of  great  import- 
ance, and  enables  u9  to  understand  some  very  paradoxic 
cal  appearances,  as  will  be  shown  by  and  bye. 

This  partial  disuniting  of  particles  formerly  cohering 
is,  we  imagine,  the  chief  reason  why  the  totality  of  the 
forces  which  really  oppose  an  external  strain  does  not 
increase  in  the  proportion  of  the  extensions  and  compres- 
fions.  But  sui&cient  evidence  will  also  be  given  tliat 
the  forces  which  would  connect  one  particle  with  one 
other  particle  do  not  augment  in  the  accurate  pro- 
portion of  the  change  of  distance  \  that  in  extensions 
they  increase  more  slowly,  and  in  compressions  more 
rapidly.  ^f 

But  there  is  another  cause  of  this  deviation  perhaps  Dactiliiy 
equally  effectual  with  the  former.  Most  bodies  manifest  anotlier 
some  degree  of  ductility.  Now  what  is  this  ?  The  fact  ^J^JJi^ 
is,  that  the  parts  have  taken  a  new  arrangement,  in 
which  they  again  cohere.  Therefore,  in  the  passage  to 
this  new  arrangement,  the  sensible  forces,  which  are  the 
joint  result  of  many  corpuscular  forces,  begin  to  respect 
this  new  arrangement  instead  of  the  former.  This  must 
change  the  simple  law  of  corpuscular  force,  characteris- 
tic of  the  particular  species  of  matter  under  examination. 
It  does  not  require  much  reflection  to  convince  us  that 
the  possible  arrangements  which  the  particles  of  a  body 
may  acquire^  without  appearing  to  change  their  nature, 
must  be  more  numerous  according  as  the  particles  are  of 
a  more  complex  constitution  \  and  it  is  reasonable  to 
suppose  that  the  constitution  even  of  the  most  simple 
kind  of  matter  that  we  are  acquainted  with  is  exceed- 
ingly complex.  Our  microscopes  show  us  animals  so 
minute,  that  a  heap  of  them  must  appear  to  the  naked 
eye  an  uniform  mass  with  a  grain  finer  than  that  of  the 
fiinest  marble  or  razor  hone }  and  yet  each  of  these  has 
not  only  limbs,  but  bones,  muscular  fibres,  blood-vessels," 
fibres,  and  a  blood  consisting,  in  all  probability,  of  glo- 
bules organised  and  complex  like  our  own.  The  ima- 
gination is  here  lost  in  wonder  \  and  nothing  is  left  us 
but  to  adore  inconceivable  art  and  wisdom,  and  to  exult 
in  the  thought  that  we  are  the  only  spectators  of  this 
beautiful  scene  who  can  derive  pleasure  from  the  view. 
What  is  trodden  under  foot  with  indifference,  even  by 
the  half-reasoning  elephant,  may  be  made  by  us  the 
source  of  the  purest  and  most  unmixed  pleasure.  Biit 
let  us  proceed  to  observe-  ^    *3 

6.  That  the  forces  which  connect  the  particles  of  ^f^^^^g. 
tangible  bodies  change  by  a  change  of  distance,  not  on-  nect  the 
ly  in  degree,  but  also  in  kind.    The  particle  B  (fig.  i.)  particles  of 
is  attracted  by  A  when  in  the  situation  C  or  £.     It  is  tangible 
repelled  by  it  when  at  D  or  F.     It  is  not  affected  by  it  Jjf**    ^ 
when  in  the  situation  B.     The  reader  is  requested  care-g^  cbtuogc 
fully  to  remark,  that  this  is  not  an  inference  founded  on  of  distaace. 
the  authority  of  our  mathematical  figure.     The  figure 
is  an  expression  (to  assist  the  imagination)  of  facts  in 
nature.     It  requires  no  force  to  keep  the  particles  of  a 
body  in  their  quiescent  situations  :  but  if  they  are  sepa- 
rated by  stretching  the  body,  they  endeavour  (pardon 
the  figurative  eacpression)  to  come  together  again.     If 
they  are  brought  nearer  by  compression,  they  endeavour 
to  recede.     This  endeavour  is  manifested  by  the  neces- 
sity of  employing  force  to  maintain  the  extension  or  con- 
densation >  and  we  represent  this  by  the  different  position 
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Strength  oTor  ODF  I!nei.  But  tbia  U  not  all :  the  particle  B  irbich 
Mmcmli.  i,  repr.lleil  bj  A  when  in  the  litDation  F  or  D,  is  ani- 
'  '  •  '"'  tral  when  at  B,  and  is  attracted  when  at  C  or  E,  may 
be  placed  at  each  a  distance  AG  from  A  greater  than 
AB  thut  it  altall  be  a^ain  repelled,  nr  at  SDch  a  distance 
AH  that  it  shall  again  be  attracted  ;  and  these  allera- 
lioni  may  be  repealed  again  and  again.  This  ia  curion 
and  important,  and  requires  Bomettiing  more  tban  a  bare 
14  Assertion  for  its  proof. 
Ught  alter.  In  the  article  Optics  we  mentioned  (be  most  curious 
■^'•'M'-  and  vatoslile  obiervalSonsof  Sir  Isaac  Newton,  by  which 
'  it  appear)  that  figlit  is  thus  alternately  atmcted  and  re- 
pelled by  bodies.  The  rin^s  of  colour  which  appear 
between  the  object  glasses  of  long  telescopes  sboired, 
that  in  the  small  interval  of  rinrstb  of  an  inch,  there 
are  at  least  an  hundred  sueh  changes  observabli 
that  it  is  highly  probable  that  these  alteinationa  1 
to  a  much  greater  distance.  At  one  of  these  disEances 
the  fight  actually  converges  towards  the  solid  matter  of 
the  glass,  nhich  we  express  shortly,  bj  saying  that  it  i* 
attracted  by  it,  and  that  at  the  next  dislairce  it  declioes 
from  the  gtasr,  or  is  repelled  by  it.  The  same  thing  is 
more  simply  inferred  front  the  phenomena  of  light  past- 
IDE  by  the  edges  of  knives  and  other  opaque  bodies.  We 
Mfer  the  reader  to  the  experiments  themselves,  the 
detail  being  too  long  for  this  place  ;  and  tve  lequett 
bim  to  consider  them  minutely  and  attentively,  and 
to  form  distinct  notions  of  the  infereiKci  drawn  from 
them.  And  we  desire  it  to  be  remarked,  that  allhougb 
Sir  Isaac,  in  his  ditcntsian,  always  considers  light  as  a 
set  of  corpuscles  moving  in  free  space,  and  obeying  the 
actions  of  external  forces  like  any  other  matter,  the  par- 
ticular conclusion  in  which  we  are  just  now  interested 
does  not  at  all  depend  on  this  notion  of  the  nature  of 
light.  Sfaould  we,  with  Dcs  Cartes  ar  Hu^gen<r,  sup- 
pose  light  to  be  the  undulation  of  an  elastic  medium, 
tbe  conclusioD  will  he  (be  same.  TTie  undulation)  at 
certain  distances  are  disturbed  by  forces  directed  towards 
tbe  body,  and  at  a  grc3l«r  distance,  the  di&turbing  forces 
ttnd/rora  ibe  body. 

But  tbe  same  allemations  of  attraction  and  repulsion 
may  be  observed  between  the  particles 
''  ter.  If  we  lak*  a  pirfe  of  very  flat  a 
gla&s,  such  as  is  made  for  tbe  horixon  j 
Hadley''9  qnadrnnt,  and  if  we  wrap  it 
as  it  comes  from  the  cocoon,  takir 
e  nowhere  cioss  another,  and  then 
ther'bodia  '■"'^  ""  "'*^''  *""*''*''  piece  of  gbias,  it  will  Hft  it  up  and 
aialui-  'keep  it  suspended.  The  particles  therefore  of  llie  one 
da  most  certainly  attract  those  of  tbe  other,  and  this  at 
a  distance  equal  to  the  thickness  of  tbe  silk  fibre.  11iii 
is  neatly  the  limit ;  and  it  sometimes  requiiea  a  consider- 
able piessure  to  produce  the  effect.  Tbe  preBsure  is 
eiffctual  only  by  compressing  the  ailk  fibre,  and  tbos  di- 
minishing the  distance  between  the  glass  plates.  I'his 
adhesion  canuot  be  attributed  to  the  pressure  of  the  at- 
mosphere, because  there  is  nothing  to  hinder  the  aJr 
from  insinuating  itself  between  tbe  plates,  since  they  ait 
separated  by  thn  silk.  Besides,  the  experiment  succeeds 
equally  well  under  the  receiver  of  an  sir-pump.  This 
most  valuable  experiment  was  first  made  by  Huygens, 
who  reported  it  tn  (lie  Royal  Society.  It  is  narrated  in 
the  Philosnphical  Transactions,  N'^86. 

Here  then  is  an  attraction  acting,  like  gravity,  at  a 
diatance.  But  take  away  the  silk  ^bre,  and  try  to  make 
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tbe  gTastea  tosA  each  othrr,  »aS  ws  sfcall  find  a  tn^ 
great  force  necessary.  By  NewtonN  experiments  it  ap- 
pears, that  unless  the  priamatic  colotm  Lrgin  to  appev 
between  tbe  glasaes,  they  are  «t  least  -j-Jo^  of  an  iixi 
asnnderor  more.  Now  we  kaaiv^fbat  s  very  consiJei. 
able  force  is  Dei:essary  for  prarfniHnfT  these  colmm,  ud 
that  the  nKre  we  press  tbe  gla?>e«  together  the  nnn 
rings  of  colours  appear.  It  alio  appears  fmm  Ncirtoa^ 
measures,  that  the  difference  of  distsoce  betwecstk 
glasses  where  each  of  tbese  colours  apprar  is  abool  tbe 
89,caoth  part  of  an  inch.  We  knovr  btffaer,  Au 
when  we  have  pradnceil  the  laat  appearance  of  a  greaij 
or  pearly  colour,  and  then  augrnenc  th«  pressure,  nak' 
ing  it  about  a  tbonKand  pounds  on  the  square  inch,  til 
colours  vanish, and  (be  two  pieces  of  gtass  srem  to  makt 
one  traniparent  nndistinguishabie  mass.  Tbey  appear 
now  tu  have  no  air  between  them,  or  to  be  in  iiiatfce< 
maticat  contact.  But  another  fict  abows  this  canctoaiaa 
to  be  premature.  The  same  circle*  of  coloars  appear  ia 
tbe  top  of  a  soap  bobble  ;  and  aa  it  groira  thinner  at 
ton,  there  appears  an  unreflecting  spot  in  the  middle. 
We  have  tbe  greatest  probability  thercfcre  tbattfaeper- 
fect  transparency  in  the  middTe  of  the  two  glasses  doei 
not  arise  from  their  being  in  contact,  bat  because  At 
thickness  of  air  between  them  is  too  small  in  tbat  phee 
for  the  rcflECtion  ef  Kgbt.  Nay,  Nenton  expree^ 
fonnd  no  reflection  where  tbe  lliicLness  was  ytfts  or 
more  of  the  TT^vvtb  part  of  an  inch. 

All  this  while  the  glasses  are  strongfy  rcpellntg  r*A 
other,  fbr  great  pressnre  is  necessary  for  contrnuiiigtbe 
appearance  of  those  colonrs,  and  they  ranisb  in  sncecs- 
sioo  as  the  pressarc  is  diminished.  This  vanishing  of  tbe 
colours  is  a  proof  that  the  glasaes  arc  moving  off  fhna 
each  other,  or  repelling  each  other.  But  we  can  put 
an  end  to  thia  repuksioo  by  very  strong  preasnrv,  and  at 
the  same  time  bLding  the  gtaaaes  on  each  other.  We  da 
not  pretend  to  account  for  this  effect  of  the  sliding  me- 
tion ;  but  the  fact  is,  that  by  so  doing,  the  friasses  will 
cohere  with  very  great  force,  so  that  we  shall  break 
them  by  any  attempt  to  pnH  them  sismidcr.  It  cotb- 
menly  happens  (at  least  it  did  so  with  us),  Aat  in  this 
sliding  compression  of  two  smooth  flat  plates  oFglass  Ibn 
scratch  and  mutually  destroy  each  other's  saruce.  It  is 
alao  wottb  remarking,  tbatdrfferent  kinds  of  glass  exhi- 
bit different  propeiiies  in  this  respect,  Flint  glass  will 
attract  even  (hough  a  silk  fibre  Ties  doable  between 
them,  and  (hey  much  more  readifr  cohere  by  this  slid- 
ing pressure. 

Here  then  are  two  distances  at  wbicb  tbe  plates  of 
glaHs  attract  each  other ;  namefy,  when  tbe  ailk  fibre  is 
interposed,  and  when  they  are  farted  togetherwitfa  this 
sliding  motiou.  And  in  any  intennediate  litnatioa  ibty 
repel  each  other.  'We  see  the  same  thing  in  other  tolid 
bodies.  Two  pi'eces  of  lead  made  perfectly  clean,  may. 
be  made  to  cohere  by  grinding  tbem  together  in  tbcj 
same  manner.  It  is  in  thi»  way  that  pretty  omaraeot* 
of  silver  are  united  to  iron.  Tbe  piece  is  scraped  clean, 
and  a  small  bit  of  silver  like  a  fish  scale  is  laid  00.  IV 
die  which  is  to  strike  it  into  a  flower  or  other  oraamnit 
is  ibtn  Bet  on  it,  and  we  give  it  a  smart  blow,  whirl 
forces  the  meluls  into  contact  as  firm  as  if  ihcyweK 
soldered  togeiher.  It  sometimes  happens  that  the  die 
adheres  to  the  coin  so  that  they  cannot  be  separated: 
and  it  is  found  that  this  frequently  happens,  when  the 
engraving  is  such,  that  tbe  raised  figirre  is  not  complete- 
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;t]i  of  ly  SQrrounded  with  a  smooth  fiat  ground.  The  probable 
riali.  caase  of  this  is  curioas.     When  the  coin  has  a  flat  sur- 
'"'^^  face  all  around,  this  is  produced  by  the  most  prominent 
fie     P^^  ^^  ^^^  ^^®*     1l\m  applies  to  the  metal,  and  com- 
cvhy  pletely  confines  the  air  which  filled  the  hollow  of  the 
\  ad-  die.     As  the  pressure  goes  on,  the  metal  is  squeezed  up 
o  the  into  the  hollow  of  the  die  ;   but  there  is  still  air  com- 
pressed between  them,  which  cannot  escape  by  any  pas- 
sage. It  is  therefore  prodigiously  condensed,  and  exerts 
an  elftsticity  proportioned  to  the  condensation.     This 
serves  to, separate  the  die  from  the  metal  when  the  stroke 
is  over.     The  hollow  part  of  the  die  has  not  touched 
the  metal  all  the  while,  and  we  may  say  that  the  im- 
pression was  made  by  air.  .  If  this  air  escape  by  any 
engraving  reaching  through  the  border,  they  cohere  in- 
separably* 

We  havefidmitted  that  the  glass  plates  are  in  contact 
when  they  iidhere  thus  firmly.  But  we  are  not  certain 
'  of  this :  lor  if  we  take  these  cohering  glasses,  and  touch 
them  yuh  water,  it  quickly  insinuates  itself  between 
them.  Yet  they  Still  cohere,  but  can  now  be  pretty 
easily  separated. 

It  is  owing  to  this  repulsion,  exerted  through  its  pro- 
per sphere,  that  certain  powders  swim  on  the  surface  of 
^.^' water,   and  are  wetted  with  great  difficulty.    -Certain 
'"'  insects  can  run  about  on  the  surface  of  water.     They 
1^     have  brushy  feet,  which  occupy  a  considerable  surfiice  \ 
J      and  if  their  steps  are  viewed  with  a  magnifying  glass, 
than  the  surface  of  the  water  is  Seen  depressed  all  around,  re- 
^^  sembling  tbe  footsteps  of  a  roan  walking  on  feather  beds. 
This  is  owing  to  a  repulsion  between  the  brush  and  the 
water.     A  common  fly  cannot  walk  in  this  manner  on 
water.   Its  feet  are  wetted,  because  they  attract  the  wa- 
ter instead  of  repelling  it.     A  steel  needle,  wiped  very 
clean,  will  lie  on  the  surface  of  water,  make  an  im- 
pression as  a  great  bar  would  make  on  a  feather  bed  ; 
and  its  weight  is  less  than  that  of  the  displaced  water. 
A  dew  drop  lies  on  the  leaves  of  plants  without  touch- 
ing them  mathematically,  as  is  plain  from  the  extreme 
brilliancy  of  the  reflection  at  the  posterior  surface  •,  nay, 
it  may  be  sometimes  observed  that  the  drops  of  rain  lie 
on  the  suf^face  of  water,  and  roll  about  on  it  like  bails 
on  a  table.     Yet  all  these  substances  can  be  wetted; 
that  is,  water  can  be  applied  to  them  at  suN|  distances 
that  they  attract  it. 

What  we  said  a  little  ago  of  water -insinuating  itself 
between  tbe  glass  plates  without  altogether  destroying 
their  cohesion,  shows  that  this  cohesion  is  net  the  same 
that  obtains  between  the  particles  of  one  of  the  plates  \ 
that  is,  the  two  plates  are  not  in  the  state  of  one  contt- 
iiued  mass.  It  is  highly  probable,  therefore,  that  be- 
tween these  two  states  there  is  an  intermediate  state 
of  repulsion,  n^y,  perhaps,  many  such,  alternated  with 
attractive  states. 

A  piece  of  iceis  elastic,  for  it  rebounds  and  rings* 
Its  particles,  therefore,  when  compressed^  resile  ;  and 
when  stretched,  contract  again.  The  particles  are  there- 
fore in  the  state  represented  by  B  in  figure  i.  acted  on 
by  repulsive  forces,  if  brought  nearer  ;  and  by  attrac- 
tive forces,  if  drawn  further  asunder.  Ice  expands,  like 
all  other  bodies,  by  heat.  It  absorbs  a  vast  quantity  of 
fire  \  which,  by  combining  its  attractions  and  repulsions 
with  those  of  the  particles  of  Hce,  changes  completely 
the  law  of  action,  without  making  any  sensible  change 
in  the  distance  of  the  particles,  and  tbe  ice  becomea  wa- 
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ter.     In  this  new  state  the  particles  are  again  in  limits  Streagtb  of 
between  attractive  and  repulsive  forces  \  for  water  has  Matvrials. 
been  shown,  by  the  experiments  of  Canton  and  Zimmer-  '"     '    •  -^ 
man,  to  be  elastic  or  compressible.     It  again  expands 
by  heat.  It  again  absorbs  a  prodigious  quantity  of  heat, 
and  becomes  elastic  vapour  \  its  particles  repelling  each 
other  at  all  distances  yet  observed.     The  distance  be- 
tween the  particles  of  one  plate  of  glass  and  those  of 
another  which  lies  on  it,  and  is  carried  by  it,  is  a  di- 
stance of  repulsion  \  for  the  force  which  supports  the 
upper  piece  is  acting  in  opposition  to  its  weight.     This 
distance  is  less  than  that  at  which  it  would  suspend  it 
below  it  with  a  silk  fibre  interposed  \  for  ho  prismatic 
colours  appear  between  them  when  the  silk  fibre  is  inter- 
posed.    But  the  distance  at  which  glass  attracts  water 
is  much  less  than  this,  for  no  colours  appear  when  glass 
is  wetted  with  water.     This  distance  is  less,  and  not 
greater,  than  the  other  \  for  when  tbe  glasses  have  wa- 
ter interposed  between  them  instead  of  air,  it  is  fouild, 
that  when  any  particular  colour  appears,  the  thickness 
of  the  plate  of  water  is  to  that  of  the  plate  of  air  which 
would  produce  the  same  colour  nearly  as  3  to  four.  Now, 
if  a  piece  of  glass  be  wetted,  and  exhibit  no  colour,  and 
another  piece  of  glass  be  simply  laid  on  it,  no  colour 
will  appear  \  but  if  they  are  strongly  pressed,  the  colours 
appear  in  the  same  manner  as  if  the  glasses  had  air  be- 
tween.    Also,  when  glass  is  simply  wetted,  and  the  film 
of  water  is  allowed  to  evaporate,  when  it  is  thus  reduced 
to  a  proper  thinness,  the  colours  show  themselves  in 
great  beauty.  ,9 

These  are  a  few  of  many  thousand  facts,  by  which  it  Particle* 
is  unquestionably  proved  that  the  particles  of  tangible  ^'^"^^^'^ 
matter  are  connected  by  forces  acting  at  a  distance,  vary-  ^^"J^^^^ 
ing  with  the  distance,  and  alternately  attractive  and  re-  uting  at  a 
pulsive.  If  we  represent  these  forces  as  we  have  already  dtitance^j 
done  in  fig.  i.  by  the  ordinates  C  c,  D  </,  £  e,  F^  &c. 
of  a  curve,  it  is  evident  that  this  curve  must  cross  tbe 
axis  at  all  those  distances  where  the  forces  change  from 
attractive  to  repulsive,  i^nd  the  curve  must  have  branches 
alternately  above  and  below  the. axis. 

All  these  alternations  of  attraction  and  repulision  take 
place  at  small  and  insensible  distances.  At  all  sensible 
distances  the  particles  are  influenced  by  the  attraction  of 
gravitation  \  and  therefore  this  part  of  the  curve  must 

be  a  hyperbola  whose  equation  is  yr:  -^*     What  is  the 

form  of  the  curve  corresponding  to  tbe  smallest  distance 
of  the  particles  ?  that  is,  what  is  the  mutual  action  be- 
tween the  particles  just  before  their  coming  into  absolute 
contact  P  Analogy  should  lead  us  to  suppose  it  to  be  re- 
pulsion ;  for  solidity  is  the  last  and  simplest  form  of  bo- 
dies with  which  we  are  acquainted.— -Fluids  ace  mere 
compounded,  containing  fire  as  an  essential  ingredient* 
We  should  conclude  that  this  ultimate  repulsion  is  insu- 
perable, for  tbe  hardest  bodies  are  the  most  elastic.  We 
are  fully  entitled  to  say,  that  this  repelling  force  ex* 
eeeds  all  that  we  have  ever  yet  applied  to  overcome  it  ^ 
nay,  there  are  good  reasons  for  saying  ttiat  this  ultimate 
repulsion,  by  which  the  particles  are  kept  from  mathe- 
matical contact,  is'  really  insuperable  its  own  na- 
ture, and  that  it  is  impossible  to  produce  mathematical 
contact.  30 

Wfr  shall  just  mention  one  of  these,  which  we  consider  Matheauu- 
as  unanswerable.  Suppose  two  atoms,  or  ultimate  par-  ^S^l^^- 
licles  of  matter,  A  and  B.     Let  A  be  at  rest,  and  BfJ^  ^^ 

5  C  move 
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Hlrrn;:l>.  orMoVC  ITp  to  it  With  tlic  ti-louitv  3',  and  let  U4  HUppOW 
Aluirrhi^t.  that  it  conics  into  malbeniatical  contact,  and  impels  it 
*""*  '  {according  to  the  common  acceptation  rf  the  wiird). 
Butli  move  with  tlie  Tclocil;  i.  This  is  Ranted  b;  all 
to  be  the  {itiHl  result  of  the  collision.  Now  the  instant 
of  time  in  which  this  communicatJoD  happens  is  no  part 
cither  of  the  duration  of  the  solitary  motion  of  A,  nor 
of  the  joint  motion  of  A  and  B  :  It  is  the  separation  or 
boundary  between  tliFm.  It  is  at  once  the  end  of  the 
tii-st,  and  the  be);iniiing  of  the  second,  belonging  equal- 
ly to  holli.  A  was  moving  with  the  velotiiy  a.  The 
dliClni^aishinL'  circumstance  therefore  of  its  mechanical 
stiile  hf  that  It  has  n  determination  (however  incompre- 
lienslblc)  by  which  it  would  move  for  ever  with  the  ve- 
locity 2,  ir  nothing  changed  it.  This  it  has  (luring  the 
whole  of  its  Bolitarv  motion,  and  therefore  in  the  last 
in&tant  of  thiK  motion.  In  like  nuuiKer,  during  th« 
whole  of  the  joint  motion,  anil  therefore  in  the  first  in- 
•tant  of  this  motion,  the  atom  A  has  a.  determination  hy 
which  it  iTonId  move  for  ever  with  the  velocity  i.  In 
one  and  the  same  instaat,  therefore,  the  atom  A  has  two 
iocompallbte  determinations.  Whatever  notion  we  can 
form  of  this  state,  which  we  call  velocity,  as  a  diainction 
of  condition,  the  same  impossibility  of  conception^or  the 
same  absurdity  occurs.  Nor  can  it  be  avoidrd  in  any 
other  way  than  by  saying,  that  this  change  of  A'x  mo- 
tion h  brought  about  by  insensible  gradations  ;  that  is, 
that  A  and  B  influence  each  other  precisely  as  they 
would  do  if  a  slender  spring  were  interposed.  The 
reader  is  desired  to  look  at  what  we  have  said  la  llie 
article  Phtsics,  }  Si. 

The  two  magnets  there  spoken  of  are  good  represen- 
tatives of  two  atoms  endowed  with  muliial  powers  of 
repulsion  ;  snd  the  cnmmunication  of  motion  is  accom- 
plished in  bnth  casei  in  precisely  the  same  manner. 

If,  therefore,  we  iball  ever  be  so  foctunate  as  to  dis- 
cover the  Ian  of  variation  of  thftt  force  which  connects 
one  ATOM  of  matter  with  another  atom,  and  which  it 
t-herefore  characteristic  of  matter,and  the  ultimate  source 
of  all  its  sensible  qualities,  the  curve  whose  ordlnates  re- 
present the  kind  and  the  intensity  of  this  atomical  force 
rig.  ,.  will  be  something  like  tbdt  sketched  in  fig.  1.  The  £]-st 
branch  n  n  B  will  have  AK  (perpendicular  to  the  axis 
AH)  for  its  assymptote,  and  the  last  branch  imo  will 
be  to  all  sense  a  hypeibola,  having  AO  for  its  assynip- 
tote ;  and  the  oidinatea  /  L,  ni  M,  &c.  wilt  be  propor- 
tional to-^y^,  .M.»  &"■  expressing  the  universal  gra- 
vitation of  matter.  It  will  have  many  branches  BAG, 
UdE,  V/G,  &c.  expressing  attracliDns,  and  alternate 
repul-ive  branches  Cc  D,  F.c  F,  Gg  H,  &c.  All  these 
will  be  contained  within  a  distance  A  H,  which  does  not 
ji  exceed  a  very  minute  fraction  of  an  Inch. 
The  lia-  The  simplest  parcicle  which  can  be  a  constituent  of  a 

p)eit  ei-  {^jy  having  length,  breadih,  aud  thlckneBs,  must  consist 
MdacoT'"  "•"  ^""^  ""^^  "'""■"•  *"  *'  *'''*''  «"'"'■''■*  ■'"'■■  influence 
•iiti  of  foar  tt  1  ■'B'^h  atom  of  another  such  particle.  It  is  evident  that 
■loon.  the  carve  which  expresses  the  force  that  connect  two 
>L  be  totally  difierent  from  this  original 
chic  principle.  Supposing  the  lut 
matical  knowledge  U  quite  abit  lo  dis- 
it  y  but  when  we  proceed  lo  compose  a  body 
each  of  which* 


■uch  particles  mm 
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known,  our  mathe 
cover  the  Grs 
of  partlc 
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a  say,  that  the  compound  force  which 
connects  them  Is  almost  beyond  our  search,  and  that  the 
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discovery  of  the  primary  furce  Trom  an  accaratt  kao' 
ledge  of  the  corpuscular  forces  of  t/iis  ^rticuUr  null 
is  absolutely  out  of  our  power. 

All  iImL  we  can  learn  i;j,  tlie  possibility,  nay  ibe  ci 
talnly  of  an  innuuierahle  variety  of  extennil  sensii 
fuj-ms  and  qualities,  by  which  dllTerent  kinds  of  mat 
will  be  disiiu^ui;be<l,  uiising  fiom  ike  nuni!>er,  the  or( 
of  composition,  and  the  arran^femcat  of  the  subotdm: 
particles  of  which  a  paiticle  of  this  or  lliut  kind  of  rn 
tcr  is  composed.  All  these  varieties  ivill  lake  pUrt 
those  smull  and  insensible  distances  wliicli  are  beint 
A  and  H,  and  muy  produce  all  iliat  variety  which 
observe  in  the  tangible  or  mechanical  forms  of  boli 
wch  as  eUxlIciiy,  ductility,  hardness,  softness,  fluid! 
vapour,  and  all  those  un^en  motions  or  actions  ulii 
we  observe  in  fusion  and  cous^elatic 
condenantion,  Kolulion  and  precipttati 
vegetHUle  and  Hiiiuial  a^.imilalion  : 
&C-&C.  »liile  all  bodies  must  be.  ir 
elastic,  all  must  gravitate,  sod  all  n 
tiable. 

Thlsgeneial  and  satisfactory  resemblance  between  I 
■pprasance  nf  tangible  matter  and  the  legitimate  cum 
quenee  of  ihl-i  general  hypothetical  jiropelly  of  an  ali 
of  Blatter,  afloidii  a  con-.iderable  probability  that  tucb 
the  origin  of  all  ibe  phenomena.  AVe  earnestly  rccoi 
mend  to  ourreadersaci)rr/i</ perusiil  of  IJo^cot icii'j ( 
Ubrated  treatise.  A  careful  perusal  is  ucces:>ary  forsc 
ing  its  value;  and  nothing  will  be  got  by  a  habty  loi 
at  it.  The  reader  will  be  parliculaily  pleased  with  ti 
facility  and  evidence  with  vrhicli  the  ingenious  autl; 
hits  deduced  all  the  ordinary  pruseiplcs  of  nu'chanic 
and  with  the  explanation  nhich  he  has  given  of  fluidit 
and  bis  deduction  from  thence  of  the  Uws  of  bydrwt 
tics.  No  part  of  the  treat i<ie  is  more  valuuble  than  tl 
doctrine  of  the  propagation  iif  pressure  through  soli 
bodies.  This,  biinever,  is  but  jtist  touchi'd  on  lu  it 
course  of  the  investigation  of  the  piinclplesof  nitchaolc 
We  shall  borrow  as  much  as  will  sudice  for  our  prcMr 
inquiry  into  the  strength  of  maleriaU;  and  ivr  Iriisllhi 
our  readers  are  not  displeased  with  this  general  Ekrtc 
of  the  doctrine  (if  it  may  be  so  called^  of  the  collegia 
of  bodies.  It  is  curious  and  important  in  itself,  and  I 
the  foundation  of  all  Ibe  koowledge  we  can  acquire  c 
the  preser.t  article.  We  are  sorry  to  say  that  It  \i  a 
yet  a  new  subject  of  study  ;  but  it  is  a  very  promirinj 
one,  and  we  by  no  means  despair  of  seeing  the  wlmlio 
ibcmistry  brought  by  its  means  within  the  pule  of  me 
chanical  '■cience.  Tlic  great  and  distinguiiihing  agen 
in  chemtAii'y  is  beat,  or  fire  the  cause  of  hent ;  and  on 
of  its  most  singular  effects  is  the  conversion  of  bodie 
into  elastic  vapour.  We  have  the  clearetit  evideno 
that  thib  is  brought  about  by  mechanical  foices  :  for  i 
can  be  opposed  or  prevented  by  external  pressure,  i 
very  faniili;ir  mechanical  force.  We  may  pttdaps  fioi 
another  mechanical  force  which  will  prevent  fusion. 

Havikg  now  made  eur  readers  familiar  with  lb 
mode  of  action  in  which  cohesion  aperates  in  givinj 
strength  to  solid  badies,  we  proceed  to  consider  ih 
strains  to  which  this  strength  is  opposed. 

A  piece  of  solid  matter  is  exposed  lo  four  kind*  0 
Strains,  pretty  different  in  the  manner  of  their  operation 

1.  It  may  be  torn  asunder,  ««  in  the  case  of  ropes 
•ttetcliers,  king-potts,  tje-beana,  &c. 
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gth  of  ^*  It  may  be  crushed,  as  in  the  case  of  pillard,  po<«t3y 
rrittls  and  truss  beams. 

3.  It  may  be  broken  across,  as  happens  to  a  joist  or 
lever  of  any  kind. 

4.  It  may  be  wrenched  or  twisted,  as  in  the  case  of 
the  axle  of  a  wheel,  the  nail  of  a  press,  &c. 

I.  It  may  b£  pulled  asunder. 

This  is  the  simplest  of  all  strains,  and  the  others  are 
indeed  modifications  of  it.  To  this  the  force  of  cohesion 
IS  directly  opposed,  with  very  little  modification  of  its 
action  by  any  particular  circumstances. 

When  a  long  cylindrical  or  prismatic  body,  such  as  a 
rod  of  wood  or  metal,  or  a  rope,  is  drawn  by  one  end, 
it  must  be  resisted  at  the  other,  in  order  to  bring  its  co- 
hesion into  action.  When  it  is  fastened  at  one  end,  we 
cannot  conceive  it  any  other  way  than  as  equally  stretch- 
ed in  all  its  parts;  for  all  our  observations  and  experi- 
ments on  natural  bodies  concur  in  showing  us  that  the 
forces  which  connect  their  particles,  in  any  way  what- 
ever, are  eqnal  and  opposite.  This  is  called  the  third 
4aw  of  motion  ;  and  we  admit  its  universality,  while  we 
affirm  that  it  is  purely  experimental  (see  Physics).  Yet 
we  have  met  with  dissertations  by  persons  of  eminent 
knowledge,  where  propositions  are  maintained  inconsist- 
ent with  this.  During  the  dispute  about  the  communi- 
cation of  motion,  some  of  the  ablest  writers  have  said^ 
that  a  spring  compressed  or  stretched  at  the  two  emda 
was  gradually  less  and  less  compressed  or  stretched  from 
the  extremities  towards  the  middle  :  but  the  same  wri- 
ters acknowledged  the  universal  equality  of  action  and 
reaction,  which  is  quite  incompatible  with  this  state  of 
the  spring.  No  such  inequality  of  compression  or  dilnta- 
tiun  has  ever  been  observed  ;  and  a  little  reflection  will 
show  it  to  be  impossible,  in  consistency  with  the  eqna- 
lity  of  action  and  reaction. 

Since  all  pstrts  are  thus  equally  stretched,  it  follows, 
that'the  strain  in  any  transverse  section  is  the  same,  as 
also  in  every  point  of  that  section.  If  therefore  the 
body  be  supposed  of  a  homogeneous  texture,  the  cohe- 
sion "of  the  parts  is  eqnable  \  and  since  every  part  is 
equally  stretched,  the  particles  are  dra^vn  to  equal  dis- 
tances from  their  quiescent  positions,  and  the  forces 
which  are  thus  excited,  and  now  exerted  in  opposition 
to  the  straining  force,  are  equal.  This  external  force 
may  be  increased  by  degrees,  which  will  gradually  se- 
parate the  parts  of  the  body  more  and  more  from  each 
other,  and  the  connecting  forces  increase  with  thin  in- 
'Crease  of  distance,  till  at  last  the  cohesion  of  some  par- 
ticles is  overcome.  This  mu9t  he  immediately  follow- 
ed by  a  rupture,  because  tlie  remaining  forces  are  now 
weaker  than  before. 

It  is  the  united  force  of  cohesion,  immediately  before 
the  disunion  of  the  first  particles,  that  we  call  the 
8TREI9GTU  of  the  section.  It  may  also  be  properly 
called  its  ABSOLUTE  STRENGTH,  being  exerted  in  tlie 
simplest  form,  and  not  modified  by  any  relation  to  other 
£         circumstances. 

;oiD-  If  the  external  force  has  not  produced  any  permanent 
®  *®  change  on  the  body,  and  it  therefore  recovers  its  former 
Lend-  dimensions  ^then  the  force  is  withdrawn,  it  is  plain  that 
COB-  ^^*^^  strain  may  be  repeated  as  often  as  we  please,  and  the 
lOB  body  which  withstands  it  once  will  always  withstand  it. 
^"ff     It  is  evident  that  this  should  be  attended  to  in  all  con- 


Rtructlons,  and  that  in  all  our  investigations  on  this  sub-  siven-^ih  of 
ject  this  should  be  kept  strictly  in  view.  When  we  treat  Mauri  :U. 
a  piece  of  soft  clay  in  this  manner,  and  with  this  precau- '"— ^       ' 
tion,  the  force  employed  must  be  very  small.     If  we 
exceed  this,  we  produce  a  permanent  change.    The  rod 
of  clay  is  not  indeed  torn  asunder ;  but  it  has  become 
somewhat  more  slender:    the  number  t>f  particles  in 
a  cross  section  is  now  smaller ;  and  therefore,  although 
it  will  again,   in   this   new  form,    sufler  or   allow  an 
endless  repetition  of  a  certain  strain  without  any  far- 
ther permanent  change,  this  strain  is  smaller  than  the 
former. 

Something  of  the  same  kind   happens  in  all  bodies' 
which  receive  a  s^TT  by  the  stmin  to  which  they  are 
exposed.    All  ductile  bodies  are  of  this  kind.    But  there 
are  many  bodies  which  are  not  ductile.     Such  bodies 
break  completely  whenever  they  are  stretched  beyond 
the  limit  of  their  perfect  elasticity.    Bodies  of  a  fibrous 
structure  exhibit  very  great  varieties  in  tlreir  cohesion.        .^ 
In  some  the  fibres  have  no  lateral  cohesion,  as  in  the  Great  ▼■• 
case  of  a  rope.     The  only  way  in  which  all  the  fibres  nrties  in 
can  be  made  totmite  tlieir  strength  is,  to  twist  them  to-^     "*•"* 
gether.     This  causes  them  to  bind  eafch  other  so  fast, 
that  any  one  of  them  will  break  before  it  can  be  drawn 
out  uf  the  bundle.     In  other  fibrous  bodies,  such  as 
timber,  the  fibres  are  held  together  by  some  cement  or 
gluten.     This  is  seldom  as  strong  as  the  fibre.     Ac- 
cordingly timber  is  much^easier  pulled  asunder  in  a  di- 
rection transverse  to  the  fibres.     There  is,  however, 
e'very  possible  variety  in  this  particnlar. 

In  stretching  and  breaking  fibrous  bodies,  the  visible 
extension  is  frequently  very  considerable.  This  is  ndt 
solely  tbe  increasing  of  the  distance  of  fhe  particles  of 
the  cohering  fibre ;  the  greatest  part  chicPfly  arises  from 
drawing  the  crooked  fibre  straight.  In  this,  too,  there 
is  irreat  diversity^  and  it  is  accompanied  with  important 
differences  in  their  power  of  withstanding  a  strain.  In 
some  woods,  such  as  fir,  the  fibres  do  which  the  strength 
most  depends  are  very  straight.  Such  woods  are  com- 
monly very  elastic,  do  not  take  a  sett,  and  break 
abruptly  when  overstrained :  others,  such  as  oak  and 
birch,  have  their  resistrng  fibres  very  undulating  and 
crooked,  tfnd  stretch  very  sensibly  by  a  strain.  They 
are  very  liable  to  talce  ^  sett,  and  they  do  not  b:«  ak  so 
suddenly,  but  give  warning  by  complainings  as  the  car- 
penters "call  if)  that  is,  by  giving  visible  signs  of  a  de- 
rangement of  texture.  Hard  bodies  of  an  U!!iform  glassy 
structure,  or  granulated  like  stones,  are  elastic  through 
the  whole  extent  of  their  cohesion,  and  ta'ke  no  sett,  bu^ 
break  at  once  when  overloaded. 

Notwithstanding  the  immense  'variety  trhich  nuture 
exhibits  in  the  structure  and  cohesion  of  bodies,  there 
are  certain  general  facts  of  which  we  may  now  avail 
ourselves  with  advantage.     In  particular,  .^         * 


The  absolute  cohesion  is  proportional  to  the  area  ofthe 
the  section.   This  must  be  the  case  where  the  texture  islo^e  coli«- 
perfectly  unirrrm,  as  we  have  reason  to  think  it  is  in"^"  •' 
glass  and  the  ductile  metals.   The  cohesiotidf  each  V^t^- ptoM\J9t^ 
tide  being  alike,  the  whole  cohesion  must  be  proper- a)  to  tke 
tional  to  their  number,  that  is,  to  the  area  of  the  sec- area  of  tli» 
tion.   The  same  must  be  admitted  with  respect  to  bodies  •««*»»  per- 
of  a  granulated  texture,  where  the  granulation  is  «^gw- SJ^^^j^" 
lar  and  uniform.    The  same  must  be  admitted  of  fibrous  lendmir 
bodies,  if  we  suppose  their  fibres  equally  Strang,  equally  forot. 

•J  C  a  dense, 
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oftltisr,  Hnd  MmilHi'ly  dUpoMit  tbrougl)  the  whnia  Kction  t 
h  und  titis  we  must  either  i>uppo«e,  or  tuust  »tsto  the  <ii> 
-*  veriiily,  and  incuHiirc  the  cohenion  accordingly. 

Wc  may  thi^refore  aascrt,  as  a  genrriil  proposition  on 
this  stiUject,  thut  the  abaolute  streDj^th  in  any  part  of  a 
body  by  which  it  resists  being  pulled  asunder,  or  th« 
forct  whjcli  mUHt  be  employed  ttf  tear  it  asunder  iu  that 
part,  \%  proportional  to  the  area  of  Ihe  •ectioa  perpen- 
dicular Co  the  extendinfc  force. 

Thi^refore  all  cylindrical  or  pctsmattcal  rods  are 
equally  strong  in  every  part,  and  will  break  alike  in 
any  part ;  and  bodies  which  have  unequal  sections  will 
alwayn  break  in  the  slenderest  part.  The  length  of  the 
cylinder  or  piiam  has  no  eSect  on  the  strength  ;  and  the 
vulgar  notion,  tbat  it  is  easier  to  break  a  very  long  rope 
thiin  a  ahort  one,  is  a  very  great  mlttake.  Also  the  ab< 
solute  Btrengibf  of  bodies  which  have  >ii 
are  pi-oportianal  to  the  squares  of  their  dii 
Hiolo|ious  sides  of  the  section. 

The  weight  of  the  body  itself  may  be  employed  to 
sti'iiin  it  and  to  break  tt.  It  is  evident,  that  a  rope  may 
be  so  long  as  to  break  by  ita  own  weight.  When  the 
rope  is  hanging  perpendicularly,  although  it  is  equally 
strong  in  every  part,  it  will  break  towards  the  upper 
end,  because  the  Htraiu  on  any  part  is  tlie  weight  of  all 
that  is  below  it.  Its  relative  Stkencth  in  any 
part,  or  power  of  withstanding  the  strain  which  is  ac- 
tually laid  on  it,  is  inversely  as  the  quantity  below  that 

When  the  rope  is  stntched  horizontally,  as  in  towing 
a  uhip,  the  strain  arising  from  its  weight  oflen  bean  a 
very  sensible  proportion  to  its  whole  strength. 

Let  AEB  (fig.  3.)  be  any  portion  of  such  a  rope, 
and  AC,  BC  be  tangents  to  tbe  curve  into  which  its 
gravity  bends  it.  Complete  tbe  parallelogram  ACBD. 
It  is  well  known  that  the  curve  is  a  catenaiia,  and  that 
DC'is  perpend icnlar  to  tbe  horizon  ',  and  that  DC  ia 
to  AC  as  the  weight  of  tlie  rope  AEB  to  the  strain 
at  A. 

In  order  that  a  suspended  heavy  body  may  be  equal' 
ly  able  in  every  part  to  carry  lU  own  weight,  the  iec> 
tion  in  that  part  must  be  proportional  to  the  solid  con- 
tents of  all  that  is  below  it.  Suppose  it  a  conoidal 
npindle,  formed  by  the  revolution  of  Ihe  curve  A  af 
(lig.  4.)  round  the  aiis  CE.  We  must  Lave  AC*  :  a  17* 
^  AEB  sal.  :  aY.b  sol.  This  condition  requires  tbe 
logarithmic  curve  for  A.ae,  of  which  Cc  is  the  axia. 

These  are  the  chief  general  rules  which  can  be  safely 
dbduced  from  our  clearest  notions  of  the  cohesion  of  bo- 
dies. In  order  to  make  any  practical  dm  of  them,  it  is 
proper  to  have  some  meaauces  of  the  cohesion  of  luch  bo- 
dies ai  are  commonly  employed  in  oar  mechanics,  aad 
other  strnotures  where  they  are  exposed  to  this  kind  of 
strain.  These  mutt  be  deduced  solely  from  experiment. 
'  Therefore  they  must  be  considered  as  no  more  than  ge- 
'  neral  values,  or  as  the  averages  ofmauy  particular  trials. 
The  irregularities  are  very  great,  because  none  of  the 
r-  substances  are  constant  in  their  texture  and  firmncsa. 
Metals  difier  by  a  thousand  circumstances  unknown  to 
us,  according  :o  their  purity,  to  the  heat  with  which - 
they  were  melted,  to  tbe  moulds  in  which  they  were 


cast,  and  the  treatment  tbey  have  atWwaH*  rtcelHi 
by  forging,  wlre-drawiDg,  tempering,  &c. 

It  it  a  very  curious  and  itifxplicahle  fact,  that  ^ 
forging  a  metal,  or  by  frequently  drawing  it  tltraa^i 
smooth  hole  in  a  steel  plate,  its  coheaioo  is  greatlj  a 
creased.  This  operation  undoubtedly  deranges  the  ■> 
tural  situation  of  the  particles.  I'hey  are  sqaonn 
closer  together  in  one  direction  ;  but  it  is  not  in  tkc^ 
reclion  in  which  they  resist  tbe  fiitcture.  In  this  dint 
tion  (hey  are  rather  separated  to  a  greater  distance.  T^ 
general  density,  however,  is  augmented  iDalloftlici 
except  lead,  nhich  grows  rather  rarer  by  wire-dtaiii>| 
but  ita  cohesion  may  be  more  than  tripled  by  thiiofen 
tion.  Gold,  silver,  and  brass,  have  tbeir  coliesion  noil 
tripled  i  copper  and  iron  have  it  more  than  doubled.  I 
this  operation  they  also  grow  much  harder.  It  ii  prifc 
to  heat  them  to  redne>tB  after  drawing  a  little.  Thiii 
called  neeli/if;  or  annealing.  It  sofleua  tbe  metal  afjiii 
and  rendei-s  it  susceptible  of  another  drawing  witlw 
tbe  ri«k  of  cracking  In  tlie  operation. 

We  do  not  pretend  to  give  any  explasation  of  this  n 
niarkable  and  very  important  fact,  which  has  somethio 
reaembling  it  in  woods  and  other  fibrous  bodies,  as  n 
be  mentioned  afterwards. 

I1ie  varieties  in  the  cohesion  of  stoues  and  other  aa 
nenils,  and  of  vegetable  and  animal  substances,  are  bird 
ly  Buscaplible  of  any  description  or  clasaification. 

We  shall  take  for  the  measure  of  cohesion  the  iibb 
her  of  pounds  avoirdupois  which  are  juat  sufficjtot  ti 
tear  asunder  a  rod  or  bundle  of  one  inch  eqaaie.  Fna 
this  it  will  be  easy  to  compute  tlie  strength  concspooi 
ing  to  any  other  dimension. 

1st,  Metals, 


i  Japan, 
Barbary, 
Hungary, 
Anglesca, 
ijweden. 


Iron,  c 


Iron,  bar, 


Steel,  bar, 


Lead,  cast, 
Begulus  ni  antimony. 

Bismuth, 


(a)  This  was  an  expeiiment  by  Muschenbroek,  to  exuniiie  the  vutgu  notiw  tluit  iroa  forged  from  oldbene- 
nails  was  strwgec  than  all  othen,  and  shom  its  itjsity. 


STRENGTH  OF  MATERIALS. 

iiffth  of     It  18  very  remarkable  that  almost  all  the  misctures  of 
tcrioli.  niptftlfl  are  more  tenacions  than  the  metals  themselves. 

The  chaiige  r>f  tenacity  depends  much  on  the  proportioa 

of  the  incrredients),  and  the  proportion  which  produces 

the  most  tenacious  mixture  h  different  in  the  different 

metals.     We  have  selected  the  foliowing  from  the  ex* 

periments  of  Muschenbroek.     The  proportion  of  ingre* 

dients  here  selected  is  that  which  produces  the  greatest 
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strength. 

Two  parts  of  gold  with  one  of  silver  28,000 

Five  parts  of  gold  with  one  of  copper  50,000 

Five  parts  of  silver  with  one  of  copper  48,500 

Four  parts  of  silver  with  one  of  tin  -         41,000 

Six  parts  of  copper  with  one  of  tin         -         41,000 
Five  parts  of  Japan  copper  with  one  of  Ban- 

ca  tin  -  -  -  STyOoo 

Six  parts  of  Chili  copper  with  one  of  Ma- 
lacca tin  -  -  -  60,000 
Six  parts  of  Swedish  copper  with  one  of  Ma- 
lacca tin             -               -              -             64,000 
Brass  consists  of  copper  and  zinc  in  an  un- 
known proportion  y  its  strength  is  51,000 
Three  parts  of  block  tin  with  one  part  of 

lead  -  -  -  10,200 

Eight  parts  of  block  tin  with  one  part  of 

zinc  -    .      -  -  -  10,000 

Four  parts  of  Malacca  tin  with  one  part  of 

regul us  of  antimony  -  -  12,000 

Fight  parts  of  lead  with  one  of  zinc  4*500 

Four  parts  of  tin  with  one  of  lead  and  one 

of  zinc  ...  13,000 

These  numbers  are  of  considerable  use  in  the  arts* 
The  mixtures  of  copper  and  tin  are  particularly  interest- 
ing in  the  fabric  of  great  guns.  We  see  that,  by  mixing 
copper  whose  greatest  strength  does  not  exceed  37,000, 
with  tin  which  does  not  exceed  6000,  we  produce  a  me- 
tal whose  tenacity  is  almost  double,  at  the  same  time  that 
it  is  harder  and  more  easily  wrought.  It  is,  however, 
more  fusible,  which  is  a  great  inconvenience.  We  also 
see  that  a  very  small  addition  of  zine  almost  doubles  the 
tenacity  of  tin,  and  increases  the  tenacity  of  lead  five 
times  'f  and  a  small  addition  of  lead  doubles  the  tenacity 
of  tin.  These  are  economical  mixtures.  Thi»  is  a  very 
valuable  information  to  the  plumbers  for  augmentiog 
the  strength  of  water  pipes. 

By  having  recourse  to  these  tables,  the  engineer  can  - 
proportion  the  thickness  of  his  pipes  (of  whatever  metal) 
to  the  pressures  to  which  they  are  exposed. 

2df  Woods. 

We  may  premise  to  this  part  of  the  table  the  follow* 
ing  general  observations. 

X.  The  wood  immediately  smrrounding  the  pith  or 
^tk  of  heart  of  the  tree  is  the  weakest,  and  its  inferiority  is  so 
much  more  remarkable  as  the  tree  is  older.  In  this  as- 
sertion, however,  we  speak  with  some  hesitation^  Mus- 
chenbroek*s  detail  of  experiments  is  decidedly  in  the  af- 
firmative. Mr  Boflfbn,  on  the  other  hand,  oays,  thai  his 
experience  has  taught  him  that  the  heart  of  a  sound  tree 
is  the  Strongest;  but  he  gives  no  instances.  We  are 
certain,  from  many  observations  of  our  own,  on  -very 
hrge  oaks  and  firs,  that  the  heart  is  much  weaker  than 
the  ci^terior  paits^ 


.city  or 


2.  The  wood  next  the  bark,  commonly  called  the  Strength  af 
w/u'te  or  6lea^  is  also  weaker  than  the  rest ;  and  the  Mattsrialc 
wood  gradually  increaties  in  strength  as  we  recede  from 
the  centre  to  the  blea. 

3.  The  wood^  is  stronger  in  the  middle  of  the  trunk 
than  at  the  springing  of  the  branches  or  at  the  root  j  and 
the.  wood  of  the  branches  is  weaker  than  that  of  the 
trunk, 

4.  The  wood  of  the  north  side  of  all   trees  which' 
grow  in  our  European  climates  is  the  weakest,  and  that 
of  the  south-east  side  is  the  strongest;  and  the  difference 
is  most  remarkable  in  hedge-row  trees,  and  such  as  grow 
singly.     The  heart  of  a  tree  is  never  in  its  centre,  but 
always  nearer  to  the  north  sidr,  and  the  annual  coats  of  ; 
wood   are  thinner  on   that  side.     In   conformity  with 
this,  it  is  a  general  opinion  of  carpenters  that  timber  is  ■ 
stronger  whose  annual  plates  are  thicker.   The  trachea 
or  air-vessels  are  weaker  than  the  simple  ligneous  fibres.  . 
These  air-vessels  are  the  same  in  diameter  and  number  of 
rows  in  trees  of  the  same  species,  and  they  make  the  vi- 
sible separation  between  the  annual  plates,     llierefore 
when  these  are  thicker,  they  contain  a  greater  propor- 
tion of  the  simple  ligneous  fibres. 

5.  All  woods  aie  more  tenacious  while  gieen,  and  ' 
lose  very  considerably  by  drying  after  the  trees  are  fel- 
led. 

The  only  author  who  has  pot  it  in  our  power  to 
judge  of  the  propriety  of  his  experiments  is  Mnscben- 
broek.  He  has  described  his  method  of  trial  minutely; 
and  it  seems  unexceptionable.  The  woods  were  all  t 
formed  into  slips  fit  for  his  apparatus,  and  part  of  the  slip 
was  cut  away  to  a  paralielopiped  of  j-tb  of  an  inch 
square,  and  therefore  tV^*  ^'^  square  inch  in  section* 
The  absolute  strengths  of  a  square  inch  were  as  fol* 
lows: 


Locust  tree, 

Juleb, 

Beech,  oak, 

Orange, 

Alder, 

Elm, 

Aful  berry 

Willow, 

Ash, 

Plum, 

Elder, 


lib. 

20,100 
1 8,500 

»7.3<>o 

MfJOO 

13,900 

13,200 

12,500 

1 2,500 

12,000 
1 1,800 


Pomegranate, 
Lemon, 
Tamarind, 
Fi 


ir. 


Walnut, 

Pitch  pine, 

Quince, 

Cypress^ 

Poplar, 

Cedar, 


43 
|.,       Absolnte 

""•    ttfength  of 

9,7  CO  different 

9,250luads  of 

8,75o'«>o^» 

8,330  - 
8,130 

71650 
6,750 

6|Ooo  ... 

5*500  •    . 
4,880 


10,000 

jSIr  Muschenbroek  has  given  a  very  minute  detail  of 
the  experiments  on  the  ash  and  the  walnut,  stating  the 
weights  which  were  required  to  tear  asunder  slips  taken 
from  the  four  sides  of  the  tree,  and  on  each  side,  in  a  re- 
gular pro|^«ssioo  from  the  centre  to  the  circumference. 
The  number  of  tbts  table  conesponding  to  the«a  two 
timbers  may  tbereiWe  be.  considered  as  the  average  of 
more  than  50  trials  made  of  etch  5  andhesay^  that  aU 
the  others  were  made  with  the  same  care.    We  cannot 
therefore  see  any  reason  for  not  confiding  in  the  results; 
yet  they  are  considerably  higher  than  those  given  bj 
some  other  writers.    Mr  Pitot  says,  on  the  mothority  m 
hie  own  experiDsents,  and  of  those  of  Mr  Parent,  that 
60  pounda  will  just  tear  aumnder  a  square  line  of  soihuI 
oak,  and  that  it  will  hear  50  with  safely*     This  gtvcc 
8640  for  the  Qtmost  strength  of  a  sqoave  inch,  which  is 
much  inferior^ to  Muschenbioek^s  yduation..  • 

Wft 


h  of     We  may  add  to  llieic, 


16,270 

Uonf,  -  -  -  5.250 

Hern,  -  -  -  8,750 

Wliut^elione,  -  -  7>500 

Tooth  of  Bea-cair,  -  -  AfiJS 

The  reader  nil!  surely  oliserve,  that  these  number* 
express  somtthlnir  mnre  than  the  utmost  cohesion ;  for 
the  weights  are.  such  as  wHl  very  quickly,  that  n,  in  k 
minute  or  two,  tear  the  roils  asunder.  It  may  he  Eaid 
in  general,  that  two  thirds  of  these  ireights  will  tenai- 
hly  impair  the  strength  after  a  considerable  while,  and 
that  onf-half  is  the  utmost  ibat  can  remain  mspeirded 
at  them  without  risk  for  ever  ;  and  it  U  this  la^t  allot* 
ment  that  the  engineer  ehould  leckoii  upon  in  his  con- 
structions. Thtre  i»,  honever,  considerable  difference 
In  this  respect.  "Wooda  of  a  very  straight  fibre,  Htch 
■a9  fir,  will  be  less  jntpaireil  by  any  load  which  is  not 
Bufiicient  to  break  them  immediately. 

According  to  Mr  £roer-on,   the  load  which  maybe 
safely  suspended  (0  an  inch  square  is  at  follows : 
Iron,  -  -  -  76,400 

■Brass,  -  -  -  35,600 

'Hempen  rope,  -  -  19,600 

Ivory.  -  -  -  15.700 

Oak,  box,  yew.  ploin-tree,  -  7>850 

Elm.  ash.  beech,  -  •  6,070 

Walnut,  plum,  -  -  5.360 

Red  Rr.  holly,  elder,  plane,  crab,  5,ooo 

"Cherry,  haiel,  -  -  4t7*So 

Alder,  asp,  birch,  willow,  -  41290 

Lead,  -  -  -  430 

Freestone.  -  -  -  914 

He  gives  us  a  practical  rule,  lliat  a  cylinder  whose 
diameter  is  il  inches,  loaded  to  one-fsurth   of  its  abso- 
late  strength,  will  carry 
Iron. 

Good  rope, 
Oak, 
Fir, 

The  rank  which  the  diOerent  wooda  hold  in  lliis  list 
«rMr  Emerson's  is  very  different  from  what  we  find  in 
Muschenbrnek's,  But  precise  measnres  must  not  be 
expected  in  this  matter.  It  is  wonderful  that  in  a  mat- 
ter of  Buch  unquestionable  importance  the  public  has  not 
enabled  :ionieper*onsof  judjjment  to  make  proper  trials. 
Tbey  are  beyond  the  abilities  of  private  persons. 

II.   B0DIF.S  HAT  BE  CRUSHED. 

k- .  It  is  of  equal,  perhaps  greater,  imparlance  to  know 
t°tha  strain  which  may  be  laid  on  solid  bodies  without 
*^  danger  of  crushing  tbem.  Pillars  and  posts  of  all  kinds 
are  exposed  to  this  strain  in  its  simplest  form }  and  then 
are  cases  where  the  strain  is  enMiMona,  viz.  where  it 
arises  from  the  oblique  position  of  the  parts;  as  in  the 
stuts,  braces,  and  trusaes,  which  occur  very  frequent- 
ly in  our  great  works. 

It  is  therefore  most  desirable  to  Iibtc  some  general 
knowledge  of  the  principle  which  determines  the 
strength  of  Ladies  in  opposition  to  this  kind  of  strain, 
fiut  unfortunately  we  are  much  more  at  a  loss  in  this 
ithan  in  the  last  case.     The  necbaDlsm  of  n*turc  i* 
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much  mere  complic«trd  !a  the  prrefrnt  CMe.    It  Hd| 


■     .35-) 

•       "let. 


way  that  comprea<>ion  can  bin  1 
any  tendency  to  tear  asunder  tlie  parts  of  a  io\U  boij,' 
and  it  is  very  difficult  to  trace  ibe  ntep^ 

If  we  suppose  the  particles  itiauperably  hard  tr^'n 
contact,  and  disposed  in  lines  which  are  in  the  dimws 
of  the  external  preseures,  it  does  not  appear  boa  w 
pressure  can  disunite  the  parlieles  ;  but  this  is  a  gniui- 
tons  supposition.  There  are  infinite  odds  Skiainst  ihii 
precise  Hrrangcnient  of  the  lines  of  particles;  laijit 
compressibility  of  all  kinds'of  matter  in  some  degm 
shows  that  the  particles  arc  in  a  situation  cquirslrDlH 
dislaiicr.  This  being  the  case,  and  ibe  particles  with 
their  intervals,  or  what  is  equivalent  to  intervals,  beiaj 
in  situations  thatare  oblique  ivitlire!>pect  to  ibeprrtsum, 
it  must  follow,  that  by  squeezing  them  together  iows 
direction,  they  are  made  to  bulge  out  or  separate  iavilM 
directions,  Ihia  maj  proceed  so  far  that  some  mt^U 
thus  pushed  laterally  beyond  their  limits  of  cohtsioa 
The  moment  that  thi:  happens  the  resistance  locumpm- 
sion  it  diminished,  and  the  body  nillnoir  be  crusbcd  t*- 
gelher.  We  may  form  some  notion  of  this  by  supposii^ 
a  number  of  spherules,  like  small  shot,  stickinp;  togriba 
by  means  of  a  cement.  Compressing  this  in  some  par- 
ticular direction  causes  the  spherules  to  act  among  cat! 
other  like  so  many  wedges,  each  tending  to  peattnti 
through  between  the  tbiee  ivhich  lie  below  it:  ami  lliii 
IS  the  simplest,  and  perhaps  the  only  distinct,  nolioiini 
can  have  of  the  matter.  We  have  reason  to  think  tUl 
theconslitutionorveryhomoj^eneaus bodies, such  is  gliM, 
is  not  >cry  different  fiom  this.  The  particles  are  txt- 
Isinly  arranged  symmetrically  in  the  angles  ofsonKir- 
gttlar si^ids.  Itisenlysuch  an  arrangement  that  iicw- 
tialent  with  transparency,  and  willi  the  free  passage  of 
light  in  «i-er3'  direction. 

If  this  be  the  constitution  of  bodie*,  il  appears  fn-; 
bable  that  the  strength,  or  the  resistance  which  they  »iti 
capable  of  making  to  an  attempt  to  crush  them  to  pircrt,' 
is  proportional  to  the  area  oFtbe  section  ivfaoae  plane ii' 
perpendicular  to  the  external  force  ;  for  racb  particle, 
being  similarly  and  equiilly  acted  on  and  resisted,  ikei 
itancB   most  be  as  their  DUiaber  i   that  it,  H 


tbee 


Accordingly  this  principle  is  assumed  by  the  few  wri- 
ters whe  have  considered  tliis  subject  ;  but  we  conftn 
that  it  appears  to  us  very  doubtful.  Suppose  a  oomikcr 
of  brittle  or  friable  halls  tying  on  a  table  uniformly  ar- 
ranged, but  not  cohering  nor  in  contact,  and  that  1 
board  is  laid  ever  them  and  loaded  with  a  weight ;  n 
have  no  hesitation  in  saying,  that  the  weight  necesnry 
to  crush  the  whole  collection  is  proportional  to  their  doeb- 
her  or  to  the  area  of  the  section.  But  when  tliej  sfs 
in  contact  (and  still  more  ^f  they  cohere),  we  imt^iot 
that  the  case  is  materially  altered.  Any  individual  UH 
is  crushed  only  in  consequence  of  its  being  bulged  oal- 
warda  in  the  direction  perpendicular  to  ibe  pre^tcra 
eraphiyed.  If  this  could  be  prevented  by  a  buop  pal 
round  the  ball  like  an  equator,  we  cansot  sec  how  any 
force  can  crush  it.  Any  thing  therefore  which  oiakM 
this  bulging  ootwards  more  difficult,  makes  a  grraur 
force  neeessary.  Now  this  effect  will  be  produced  b^ 
the  mere  contact  of  the  hallsbefore  the  jtrvsaure  it  ap- 
plied; for-the  central  ball  cannot  swell  outwanl  latttil- 
ly  without  pushing  away  the  balls  on  all  sides  of  it. 
litis  is  praeeDted  by  the  Miction  00  the  lableand  upper 
boatd, 
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Btb  or^<>^r^V-  wliich  i»  at  le:ist  equal  to  ooe  third  of  the  pres- 

Biial*.  sure.     Thus  aiiy  interior  ball  becomes  stronger  by  the 

4       >  mere  vicinity  of  the  others  ;  and  if  we  farther  snppose 

tliem  to  cohere  laterally,  we  think  that  its  strength  will 

be  still  more  increased. 

Tlie  analogy  between  these  balb  and  the  cohering 
particles  of  a  friable  body  is  very  perfect.     We  should 
iherefoi^e  expect  that  the  strength  by  which  it  resists  be- 
ing crushed  will  increase  in  a  greater  ratio  than  that  of 
the  section,  or  the  nquare  of  the  diameter  of  similar  sec- 
'  tions  \  and  that  a  square  inch  of  any  matter  will  bear  a 
greater  weight  in  proportion  as  it  makes  a  part  of  a 
greater  section.    Accordingly  this  appears  in  many  ex- 
periments, as  will  be  noticed  afterwards.  Muschenbroek, 
£iiler,  and  some  others,  have  supposed  the  strength  of 
columns   to   be  av  the  biquadrates  of  their  diameters. 
But  Euler  deduced   this  from  formulae  which  occurred 
to  him  in  the  course  of  his  algebraic  analysis }  and  he 
boldly  adopts  it  as  a  principle,  without  looking  for  its 
foundation  in  the  physical  assumptions  whicb  he  had 
Blade  in  the  beginning  of  his  investigation.     Bui  some 
of  his  original  assumptions  were  as  paradoxical,  or  at 
least  as  gratuitous,  as  these  results  :  and  those,  in  parti- 
cular, from  which  this  proportion  of  the  strength  of  co- 
lumns was  deduced,  were   almost  foreign  to  the  case  ; 
and  therefore  the  inference  was  of  no  value.   Yet  it  was 
received  as  a  principle  by  Muschenbroek  and  by  the  aca- 
demicians of  St  Petersburgh.    We  make  these  very  few 
observations,  because  the  subject  is  of  great  practical 
importance  ;  and  it  is  a  great  obstacle  to  improvements 
when  deference  to  a  great  name,  joined  to  incapacity  or 
indolence,  causes  authors  to  adopt  his  careless  reveries  as 
principles  from  which  they  are  afierwards  to  draw  im- 
portant consequences.     It  must  be  acknowledged  that 
we  have  not  as  yet  established  the  relation  between  the 
dimensions  and  the  strength  of  a  pillar  on  solid  raechani*- 
cal  principles.     Experience  plainly  contradicts  the  ge- 
neral  opinion,  that  the  strength  is  proportional  to  tlic 
area  of  the  section  ^  but  it  is  still  more  inconsistent  with 
^g       the  opinion,  that  it  is  in  the  quadruplicate  ratio  of  the 
i  ns-     diameters  of  similar  sections.     It  would  seem  that  the 
lined    ratio  depends  much  on  the  internal  structure  of  the  bo- 
t>r  »-  dy  •  and  experiment  seems  the  only  method  for  ascer- 
"^'^       taining  its  general  laws. 

If  we  suppose  the  body  to  be  of  ft  fibrous  texture, 
having  the  fibres  situated  in  the  direction  of  the  pressure^ 
and  slightly  adhering  to  each  other  by  some  kind  of  ce* 
ment,  such  a  body  will  fail  only  by  the  bending  of  the 
fibres,  by  which  they  will  break  the  cement  and  be  de- 
tached Irom  each  other.  Something*  like  this  may  be 
supposed  in  wooden  pillars.  In  such  cases,  too,  it  would 
appear  that  the  resistance  must  be  as  tbe  noraber  of  equal- 
ly resisting  fibres,  and  as  their  mutual  support,  jointly ; 
and,  therefore,  as  some  function  of  the  area  of  the  sec- 
tion. The  same  thing  must  happen  if  the  fibres  art 
naturally  crooked  or  undulated,  as  is  observed  in  many 
woods,  8ic.  provided  we  suppose  some  similarity  in  their 
form.  Similarity  of  some  kind  most  always  be  supposed, 
otherwise  we  need  never  aim  at  any  general  inferences. 
.  In  all  eases  therefore  we  can  hardly  refuse  adntitling 
that  the  strength  in  opposition  to  compression  is  propot- 
tional  to  a  function  of  the  area  of  the  section, 
.  As  the  whole  length  of  a  cylinder  or  prism  is  equally 
pressed,  it  does  not  appear  that  the  strength  of  a  pillar 
is  at  all  affcfcted  by  its  length.   If  indeed.it  be  supposed 
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to  bend  under  the  pressure,  the  case  is  greatly  changed,  Strength  of 
because  it  is  then  exposed  lu  a  transverse  strain ;  and  Materials, 
this  increases  with  the-  length  of  the  pillar.     But  this         » 
irill  be  considered  with  due  attention  under  the  uext 
class  of  strains. 

Few  experiments  have  been  made  on  this  species  of 
strength  and  strain.  Mr  Petit  says,  that  his  experiments 
and  those  of  Mr  Parent,  show  that  the  force  necessary  for 
crushing  a  body  is  nearly  equal  to  that  which  will  tear  it 
asunder.  He  says  that  it  requires  something  more  than 
60  pounds  on  every  square  line  to  crush  a  piece  of  sound 
oak.  But  the  rule  is  by  no  means  general :  Glass,  for 
instance,  wilh  carry  a  hundred  times  as  much  as  oak  in 
this  way,  that  is,  resting  on  it ;  but  will  not  suspend 
above  four  or  five  times  as  much.  Oak  will  suspend  a 
great  deal  more  th&n  fir ;  but  fir  will  carry  twice  as 
much  as  a  pillar.  Woods  of  a  soft  texture,  although  con- 
sititing  of  very  tenacious  fibres,  are  more  easily  crush- 
ed by  their  load.  This  softness  of  texture  is  chiefly  ow- 
ing to  their  fibres  not  being  straight  but  undulated,  and 
there  being  considerable  vacuities  between  them,  so  that 
they  are  easily  bent  laterally  and  crushed.  W^hen  a  post 
is  overstrained  by  its  load,  it  is  observed  to  swell  sen- 
sibly in  diameter.  Increasing  the  load  causes  longitu«> 
dinal  cracks  or  shivers  to  appear,  and  it  presently  after 
gives  way.     This  is  called  crippling. 

In  all  cases  where  the  fibres  lie  oblique  to  the  strain 
the  strength  is  greatly  diminished,  because  the  parts  can 
then^  be  made  to  slide  on  each  other,  when  the  cohesion 
of  the  cementing  matter  is  overcome. 

Musclienbroek  has  given  some  experiments  on  this 
subject  J  but  they  are  cases  of  long  pillars,  and  therefore 
do  not  belong  to  this  place.  They  will  be  considered 
afterwards. 

The  only  experiments  of  which  we  have  seen  any  de- 
tail (and  it  is  useless  to  insert  mere  assertions)  are  those 
of  Mr  Gauthey,  in  the  4th  volume  of  Rozier's  Jtmrnal 
dc  Physique.  This  engineer  exposed  to  great  pressures 
small  rectangular  parallelopipeds,  cut  from  a  great  va- 
riety of  stones,  and  noted  the  weights  which  crushed 
them.  The  following  table  exhibits  the  medium  results 
of  many  trials  on  two  very  uniform  kinds  of  freestone, 
ooe  of  them  among  the  hardest  and  the  other  among  the 
softest  used  in  building. 

Column  ist  expresses  the  length  AB  of  the  section  inYxgin* 
French^lines  or  r2ths  of  an  inch  \  column  2d  expresses  menu  for 
the  breadth  BC*,  column  3d  is  the  area  of  the  section  ^^>"F>'- 
in  square  lines  ;  column  4th  is  the  number  t>f  ounces  re.P<»«™sdo 
quired   to  crush  the  piece  ^  column  5th  is  the  weight  g^^*' 
which  was  then  borne  by  each  square  line  of  the  sec^ 
tiop  'y  and  column  6th  is  the  round  numbers  to  which 
Mr  Gauthey  imagines  that  those  in  column  5th  ap-^ 
proximate... 

Hard  Stone. 


AB 

BC 

AB  X  BC 

Weight 

Force- 

1 

8 

8 

6a 

736 

11.5 

12 

a 

8 

12 

s^ 

2625 

273 

24 

5 

& 

16. 

128 

4496 

35-1 

36 

Soft  Stone. 

4 

9 

16 

144 

560 
848 

3^^9 

4- 

5 

9 

18. 

162 

J-3 

4-J 

6 

18 

18 

324 

Z928 

9 

9 

7 

la 

34' 

451 

5296 

ia.2. 

l>2 

LitUa 
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Sti^Bgth  of     Little  un  be  deduced  fSrom  these  esperimcutB  :  The 

Alateriali.  lat  and  3'd,  compared  nitir  the  jtb  and  6tb,  should  Tar- 

'     'v        '  nlsh  similar  results ;  for  the  ist  and  jlh  are  respectiTe- 

ly  hair  of  the  3d  and  61I1 :   but   the  3d   is   thne  times 

stronger  (that  is,  a  line  of  the  3d)  than  the  first,  where- 

an  the  6lh  ia  only  tnicc  as  strong  as  the  5th. 

It  !b  evident,  however,  that  the  strength  incieaies 
much  faster  than  the  area  of  the  section,  and  that  a 
square  line  can  carrj  more  and  more  weight,  according 
as  it  makes  a  part  of  a  larger  and  larger  section.  In 
the  series  of  experiments  on  the  soft  sloae,  the  individual 
Strength  of  a  square  line  seems  to  increase  nearly  in  the 
proportion  of  the  section  of  ivhich  it  makes  a  part. 

Mr  Ganthej  deduces,  from  the  whole  of  his  numer- 
ous experiments,  thftt  a  pillar  of  hard  alone  of  Givry, 
-whose  section  is  a  square  foot,  will  bear  with  perfect 
•afety  664,000  pounds,  and  that  its  extreme  strength  is 
871,000,  and  the  smallest  strength  observed  in  any  of 
his  experiments  was  460,000.  The  soft  bed  of  Givry 
stone  had  for  its  smalleet  strength  187,000,  for  iu  great- 
est 311,000,  and  for  its  safe  load  249,000.  Good 
brick  will  carry  with  safety  320,0005  chalk  will  carry 
only  9000.  The  baldest  piece  of  architecture  in  ibis 
respect  which  he  has  seen  is  a  pillar  in  the  church  of 
All-Saints  at  Angers.  It  is  24  feet  long  and  1 1  inches 
square,  and  ia  loaded  with  60,000,  which  is  not  one- 
■eventb  of  what  is  necessary  for  cnishiog  it. 

We  roay  observe  here  by  the  way,  that  Mi  Gaalhej's 
measure  of  the  suspending  strength  of  stone  is  vastly  small 
in  proportion  to  its  power  of  supporting  a  load  laid  above 
it.     He  finds  that  a  prism  of  the  hard  bed  of  Givry,  of 
»  foot  section,  is  torn  asunder  by  4600  pounds;  and  if 
it  be  firmly  fixed  horizontally  in  a  wall,  it  will  be  broken 
nalMtit.    ^y  '  weight  of  56,000 suspended  afoot  from  the  wall.    If 
factoiy.       Jt  rest  on  two  props  at  a  foot  distance,  it  will  be  broken 
by  206,000   laid  on  its  middle.     These  experiments  ■- 
giee  so  ill  with  each  other,  that  little  use  can  be  made 
of  them.     The  subject  is  of  great  importance,  and  well 
deserves  the  attention  of  the  patriotic  philosopher. 
Q„^%j.  A  set  of  good  experiments  would'bc  very  valuable,  be- 

perimeau  cause  it  is  against  this  kind  of  strain  that  we  must  guard 
ninchwant-  |,j  judicious  construction  in  the  most  delicate  and  diffi- 
*^'  cult  problems  which  <»me  throngh  the  hands  of  the  ci- 

vil and  military  engineer.  The  construction  of  stoue 
*  vches,  and  the  construction  of  great  wooden  bridges, 
and  particularly  the  construction  of  the  frames  of  car- 
pentry called  centres  in  the  erection  of  stone  bridges, 
are  the  most  difficult  jobs  that  occur.  In  the  centres  on 
which  the  arches  of  the  bridge  of  Orleans  were  built, 
tome  of  the  pieces  of  oak  were  carrying  upwards  of  two 
tons  on  every  sqnare  inch  of  their  scantling.  All  who 
saw  it  said  that  it  was  not  able  to  carry  the  fourth  part 
of  the  intended  load.  But  the  engineer  nnderstood  the 
principles  of  his  art,  and  ran  the  risk  ;  and  the  result 
completely  justified  his  confidence  ;  for  the  centre  did 
not  complain  in  any  part,  only  it  was  found  too  supple; 
so  that  it  went  out  of  shape  while  the  baonches  only  of 
ihe  arch  were  laid  on  it.  The  engineer  corrected  this 
by  loading  it  at  the  crown,  and  thus  kept  it  completely 
in  shape  during  the  progress  of  the  work. 

In  the  Memoirs  (old)  ofthe  Academy  of  Pelersburgh 
for  1778,  thrre  is  adissertatioo'by  Euleron  this  subject, 
but  particularly  limited  to  the  strain  on  columns,  in 
which  the  bending  is  taken  into  ihe  account.  Mr  Fusi 
liM  treated  tlie  sane  subject  with  relation  to  carpentry 


in  R  subsequent  Tolume.  But  there  !•  little  in  tliese  pa 
pers  besides  a  dry  mathematical  diaquisitioo,  proceedini 
on  assumptions  which  (to  speak  bTonmbly)  are  ex 
tremcly  gratuitous.  The  most  important  conseqnenci 
of  the  compression  is  wholly  overiooked,  as  we  absl 
presently  see.  Our  knowledge  of  the  mediauiEm  0: 
cohesion  is  as  yet  far  too  imperfect  to  entitle  us  to  1 
confident  application  of  mathematics.  £zperin)cnt< 
■hnuld  be  multiplied. 

The  only  way  ne  can  hope  to  make  these  ezperimenti 
nseful  is  to  pay  a  careful  attention  to  the  moHnrr  in 
which  the  fracture  is  produced.  By  discovering  the  ge- 
neral resemblances  in  this  particular,  we  advance  a  step 
in  our  power  of  introducing  matheaiBticBl  measurement. 
Thus,  when  a  cubical  piece  of  chalk  is  niowly  cniihrd 
between  the  chaps  of  a  vice,  wc  see  it  unifom-ly  split  in 
a  surface  oblique  to  the  pressure,  and  the  two  parts  then 
slide  along  the  surface  of  fracture.  Tbia  should  lead  n) 
to  examine  mathematically  what  relation  there  is  be- 
tween this  surface  of  fracture  and  the  necreasitry  force; 
then  we  should  endeavour  to  determine  experimentally 
the  position  of  this  surface.  Having  discovered  sotne 
general  law  or  resemblance  in  this  circomstance,  we 
should  try  what  mathematical  hypothesis  will  agree  with 
this.  Having  found  one,  we  may  then  apply  our  simplest 
notions  of  cobesioD,  and  compare  the  result  of  our  com- 
putations with  experiment.  We  are  authorised  to  say, 
that  a  series  of  experiments  haa  been  made  in  this  way, 
and  that  their  results  have  been  very  uniform,  and  there- 
fore satisfactory,  and  that  they  will  soon  be  laid  faefme 
the  public  as  the  foundations  of  successful  practice  in 
the  construction  of  arches. 

HI.  A  Body  mat  be  broken  across. 

The  most  usual,  and  the  greatest  strain,  to  nhicfa  ma-| 
terials  are  exposed,  is  that  which  tends  to  break  thcmii 
transversely.  It  is  seldom,  however,  that  this  is  done  ie" 
a  manner  perfectly  simple  ;  for  when  a  beam  projects' 
horizontally  from  a  wall,  and  a  weight  is  suspended  from^ 
its  extremity,  the  beam  is  commonly  broken  near  tbeii 
wall,  and  the  intermediate  part  hns  performed  the  fnnc-ll 
tions  of  a  lever.  It  sometimes,  though  rarely,  happen 
that  the  pin  in  the  joint  of  a  pair  of  pincers  or  scissars 
is  cnt  through  by  the  strain  ;  and  this  is  almost  the  on- 
ly case  of  a  simple  transverse  fracture.  Being  so  rare, 
we  may  content  ouraclves  with  saying,  that  in  this  case 
the  strength  of  the  piece  is  proportional  to  the  area  of 
the  section. 

Fixperimentswere  made  for  discovering  the  reeistanMsE 
made   by  bodies  to  this  kind  of  strain  in  the  following" 
manner  :  Two  iron   bars  were  dispased  horizontaily  at" 
an  inch  distance;  a  third  linng  perpendicularly  betweeo it, 
them,  being  supported  by  a  pin  made  of  the  substance  to 
be  examined.     This  pin  was  made  of  n  prismatic  fonn, 
■o  as  to  fit  exactly  the  holes   in  the  three  bars,   which 
were  made  very  exact,  and  of  the  same  sire  and  shape. 
A  scale  was  suspended  at  the  lower  end  of  the  peipen* 
diaular  bar,  and   leaded  till  it  tore  out  that  part  of  the 
pin  which  filled  the  middle  bole.     This  weight  was  evi- 
dently the  measuro  of  the  lateral  cohesion  of  two  sectioos. 
The  side-bars  were  made  tograsp  the  middle  bar  pretty 
strongly  between  them,  that  there  might  be  no  distance 
imposed   between   the  opposite  pressures.       This  would 
have  combined  the  energy  of  a  lever  with  the  purely 
ImoaveneiprcMure.     For  the  same  reuoa  it  ms  Bcces- 
sory 


•Irre- 
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A  lever. 
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wgiliafs^  thtl  At  iatenal  imte  of  tbe  boles  should  be  do 
eieriali.  smaller  tbma  the  edges.  Great  irregularities  occoired 
in  our  first  tzperiments  from  this  cause,  becavoe  the  pins 
were  somewhat  tighter  within  than  at  the  edges  ^  but 
when  this  was  conccted  thej  were  extremely  regular. 
We  employed  three  sets  of  holes,  viz.  a  circle,  a  square 
(which  was  occasionally  made  a  rectangle  whose  length 
was  twice  its  breadth),  and  an  equilateral  triangle.  We 
found  in  all  our  experiments  the  strength  exactly  pro- 
portional to  the  area  of  the  section,  and  quite  independ* 
ent  of  its  figure  or  position,  and  we  found  it  considerably 
abore  the  direct  cohesion }  that  is,  it  took  considerably 
more  than  twice  the  force  to  tear  out  this  middle  piece 
than  to  tear  the  pin  asunder  by  a  direct  pull.  A  piece 
of  fine  freestone  required  205  pounds  to  pull  it  directly 
asunder,  and  575  to  break  it  in  this  way.  The  differ- 
ence was  yery  constant  in  any  one  substance,  but  Taried 
from  four-thirds  to  six-thirds  in  different  kinds  of  matter, 
being  smallest  in*bodies  of  a  fibrous  texture.  But  indeed 
we  could  not  make  the  trial  on  any  bodies  of  consider^ 
able  cohesion,  because  they  required  such  forces  as  our 
apparatus  could  not  support.  Chalk,  day  baked  in  the 
sun,  baked  sugar,  brick,  and  freestone,  were  the  strongs 
est  that  we  could  examine. 

But  the  more  common  case,  where  the  energy  of  a 
lever  intervenes,  demands  a  minute  examination. 

Let  DABC  (fif^.  5.)  be  a  vertical  section  of  a  pris- 
matic solid  (that  is,  of  equal  sixe  throughout),  project- 
ing horizontally  from  a  wall  in  which  it  is  firmly  fix* 
cd :  and  let  a  weight  P  be  hung  on  it  at  B,  or  let  any 
power  P  act  at  B  in  a  direction  perpeudicular  to 
AB.  Suppose  the  body  of  insuperable  strength  in 
every  part  except  in  the  vertical  section  DA,  perpen- 
dicular to  its  length.  It  must  break  in  this  section  on- 
ly. Let  the  cohesion  be  uniform  over  the  whole  of  this 
section }  that  is,  let  each  of  the  adjoining  particles  of 
the  two  parts  cohere  with  an  equal  force^ 

There  are  two  ways  in  which  it  may  break.  The  part 
ABCD  may  simply  slide  down  along  the  surface  of 
fracture,  provided  that  the  power  acting  at  B  is  equal 
to  the  accumulated  force  which  is  exerted  by  every  par- 
ticle of  the  section  in  the  direction  AD. 

But  suppose  this  effectually  prevented  by  something 
that  supports  the  point  A.  The  action  at  P  tends  to  make 
the  body  turn-round  A  (or  round  a  horizontal  line  pas- 
sing through  A  at  right  angles  to  AB)  as  round  a  joint. 
This  it  cannot  do  without  separating  at  the  line  DA. 
In  this  case  the  s^djoining  particles  at  D  or  at  £  will  be 
separated  horizontally.  But  their  cohesion  resists  this 
separation.  In  order,  therefore,  that  the  fracture  may 
happen,  the  energy  or  momentum  of  the  power  P,  ac- 
ting by  means  ef  the  lever  AB,  most  be  superior  to  the 
accumulated  energies  of  the  particles.  The  energy  of 
each  depends  not  only  on  its  cohesive  force,  but  also  on 
its  situation ;  for  the  supposed  insuperable  firmness  of 
the  rest  of  the  body  makes  it  a  lever  turning  round  the 
fulcrum  A,  and  the  cohesion  of  each  particle,  such  as 
D  or  £,  acts  by  means  of  the  arm  DA  or  £A.  The 
ener^ry  of  esch  particle  will  therefore  be  had  by  multi- 
plying the  force  exerted  by  it  in  the  instant  of  fracture 
by  the  arm  of  the  lever  by  which  it  acts. 

Let  us  therefore  first  suppose,  that  in  the  instant  of 
fracture  every  particle  is  exerting  sn  equal  force^  The 
energy  of  D  will  be/x  DA,  and  that  of  £  will  be /x 
£  A,  and  that  of  the  whole  will  be  the  sum  of  all  thM 
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products.    Let  the  depth  DA  of  the  seotloo  be  called  d^  Stitagth  sT 
and  let  any  undetermined  part  of  it  £A  be  called  »,  and  Mmtcrialfc 

then  the  space  occupied   by  any  particle  will  be  sr. 

The  cohesion  of  this  space  may  .be  represented  by/tf, 
and  that  of  the  whole  by/dL     The  energy  by  which 

each  element  «  of  the  line  DA,  or  </,  resists  the  frac- 
ture, will  hej'x  «,  and  the  whole  accumulated  eneipiM 


will  be/x  /^  »•    This  we  know  to  be  fxi  d\  or 

fdxid.    It  is  the  same  therefore  as  if  the  cohesion 
/dof  the  whole  section  had  been  acting  at  the  point  G^ 
which  is  the  middle  of  DA. 

The  reader  who  is  not  famtliariy  acquainted  with  this 
fluxionary  calculus  may  arrive  at  the  same  conclusion  in 
another  way.  Suppose  the  beam,  instead  of  projecting 
horizontally  from  a  wall,  to  be  hanging  from  the  ceilings 
in  which  it  is  firmly  fixed.  Let  us  consider  how  th* 
equal  cohesion  of  every  part  operates  in  hindering  the 
lower  part  from  separating  from  the  upper  by  opening 
round  the  joint  A.  The  equal  cohesion  Operates  just  as 
equal  gravity  would  do,  but  in  the  opposite  directioiK 
Now  we  know,  by  the  most  elemeatarv  mechanics,  that 
the  effect  of  this  will  be  the  same  as  it  the  whole  weight 
were  concentrated  in  the  centre  of  gravity  G  of  the  hne 
DA,  and  that  this  point  G  is  in  the  middle  of  DA» 
Now  the  number  of  fibres  being  as  the  length  d  of  the 
line,  and  the  cohesion  of  each  fibre  being  =^  the  co- 
hesion of  the  whole  line  Ufxd  or /d. 

The  accumulated  energy  therefore  of  the  cohesion  in 
the  instant  of  fracture  wjdxid.  Now  this  must  bo 
equal  or  just  inferior  to  the  energy  of  the  power  employ- 
ed to  break  iL  Let  the  length  AB  be  called  /;  then 
P  X  Hs  the  corresponding  energy  of  the  power.  This 
gives  mfd  i  d^zp  /  for  the  equation  of  equilibrium  cor- 
responding to  the  vertical  section  ADCB. 

Suppose  now  that  the  fracture  is  not  permitted  at 
DA,  but  at  another  section  im  more  remote  from  B. 
The  body  being  prismatic,  all  the  vertical  sections  am 
equal  ^  and  thereforeyc/  idw  the  same  as  before.  But 
the  energy  of  the  power  is  by  this  means  increased,  be- 
ing now  s  P  X  B  «,  instead  of  P  X  B  A :  Hence  we  see 
that  when  the  prismatic  body  is  not  insuperably  strong 
in  all  its  parts,  but  equally  strong  throughout,  it  must 
break  close  at  the  wall,  where  the  strain  or  energy  of 
the  power  is  greatest.  We  see,  too,  that  a  power  which 
is  just  able  to  break  it  at  the  wall  is  unable  to  break  it 
anywhere  else }  also  an  absolute  cohesionyii^  which  can 
withstand  the  power  p  in  the  section  DA,  will  not. with- 
stand  it  in  the  section  }«,  and  will  withstand  more  ia 
the  section  if  a'. 

This  teaches  us  to  distinguish  between  absolute  and 

relative  strength.   The  relative  strength  of  a  section  has 

a  reference  to  the  strain  actually  exerted  on  that  section> 

This  relative  strength  is  properly  measured  by  the  power 

which  is  just  able  to  balance  or  overcome  it,  when 

applied  at  its  proper  place.    Now  since  we  \aLAfd\d 

fd  "*  d 
^izp  /,  we  have  j7=*— -^r^  for  the  measure  of  the  strength 

of  the  section  DA^  in  relation  to  the  power  applied  at 
B. 

Tf  the  solid  is  a  rectangular  beam,  whose  breadth  is  5, 
it  is  plain  that  all  the  vertical  sections  are  equal,  aild 
that  AG  or  ^i/  is  the  same  in  all.    Therefore  the  eqoa- 
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*     "' eohwioO  wilt  hiipl=/dbxi  d. 

Tbe  piaduct  d  b  eviJcntij'  expntMs  the  uw»  af  Ifae 
■ection  of  fracture,  wliich  we  m*)  c«II  1,  and  we  maj' 
express  the  equilibrium  thus,/)  Isifi^  d,  vt&zl :  d^ 

S*'  P-    . 

"Sovrjt  Is  a  proper  cxpreuion  of  ibe  abtolate  cohe- 
sion of  the  section  of  fracture,  aa4  ^  is  a  proper  meature 
of  it«  Rtrengtb  in  relation  to  a  p4*ter  applied  at  fi.  Vie 
maj'  thereiore  say,  that  twice  tht  l*tigth  t^a  rtctangular 
beam  i)  to  ihi  depth  at  tkt  abtoiuta  comAb  to  l/u  rrla- 
tive  strength, 

8inoe  the  action  of  equable  oobuion  is  timiUr  to  tbe 
action  of  equal  gravitj,  it  foUow*,  that  whatever  is  tbe 
figure  of  the  section,  iJae  relative  ilrcngtb  wilt  be  the 
same  ai  if  the  absolute  cohesion  of  all  the  fibres  were 
actine  at  the  centre  of  gravity  of  the  section.  Let  jr 
be  ibe  distance  between  the  centre  of  gravity  of  the  sec- 
tion aad  the  axis  of  fracture,  we  sball  bare  p  t^ftg, 
jtsd  /  :  g^t  :  p.  It  will  be  vrrr  useful  to  recollect  this 
Walogy  in  worila :  "  The  Irngtk  of  a  primutu:  beam  of 
aitg  shape  is  to  tht  haght  aftltecentre  of  gravitf  ait>ve 
the  lower  tide,  at  the  abtJute  cohettou  to  the  ttrength 
rdulitx  to  thit  length. 

Bficause  tbe  relative  strength  of  a  recU^ia    lam 

is  — -. or — T-,it  follows,  that  the  relative  strengths 

of  different  beams  are  proportional  to  theahsolntecolm- 
aion  of  tbe  particles,  to  the  breadth,  aitd  to  tbe  square  of 
the  depth  directly,  and  to  Ibe  length  inversely  ^  also  in 
prisms  whose  sections  are  simiUr,  thestrcngths  are  as  tbe 
t^f        cubes,  ef  tbe  diameters. 
A<certa!ii-        Such  are  tl>e  more  genera)  results  of  tbe  meehanisB 
edoothe    of  tliis  transverse  strain,  in  the  hypothesis  that  all  tlie 
oJ'l^'JX^.  particles  areexci  ting  equal  forces  in  the  instant  of  frao- 
Imion;       ture.     We  are  indrbted  for  this  doctriae  to  the  cele- 
brated Galileo  }  and  it  was  one  of  ifae  fiiat  specinieni  of 
the  application  of  mathematics  to  tlie  science  of  natare. 
We  have  not  included  in  tbe  preceding  iavaetigatioo 
that  action  of  tbe  eaicnnl  force  by  which  the  solid  is 
^rawD  sidewise,  or  tends  to  slide  alow;  the  snrAwe  of  fra«- 
.tore.    We  have  supposed  a  particle  E  to  be  palled  only 
in  the  direction  E  e,  perpendicular  te  tbe  section  of  frac- 
ture, by  the  action  of  the  creoked  lever  BAE.     But  it 
is  bIgo  pulled  in  the  direction  EA;    and  its  reaction  is 
in  some  direction  ■  E,   compounded  of  ■  /*,    by  which  it 
tesisis  being  pulled  outwards ;  and  ■  «  hy  which  it  resists 
being  pulled  downwards.      We  are   but  ioipericctty  ac- 
quainted   with  the  force  «e,   ard  only  know  that  tbeir 
BccumuUtcd  sum  is  equal  to  the  force -^  ;  bat  in  all  in- 
iportant  casrs  which  ocoir  in  praoitoe,  it  is  anneceasary  to 
.  attrnd  to  tbis  force ;  because  it  is  so  smail  ia  compari- 
aoD  of  ihpforcTH  iDlbedireotionEr,  as  we  easily  conclude 
jg        from  tbe  usual  smallness  of  AD  in  comparison  of  AB. 
bDi  tliat  'I'he  hjpotheiiB  of  equal  cohesion,   exerted  by  all  tbe 

t.-'puthetii .  partii.li  s  in  the  instant  of  fracture,  is  not  conformable  to 
Uniuihl  "^'"'^  ■  f°^  ***  know,  that  wlien  h  force  is  applied  Irans- 
^tu,^*  'versplv  St  B,  the  beam  is  bent  di.wnWiirds,  bei-oming 
.convex  on  the  upper  side  ;  that  side  in  therefore  on  the 
stretch.  The  particles  at  D  are  fsrlhrr  removed  from 
each  otbrr  (ban  ihn^e  at  E,  and  tire  ihrrefare  actually 
'  e:terling  greater  culicsiv*  lorirs.  Wr  cannot  sar  with 
certainty  and  prt-cisjun  iti  whjt  proportion  each  fihre  is 
extended.     It  sccois  most  pvitbjble  that  the  exttniiiona 
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are  proportieirai  ta  tkedliUOMB  finam  A.  Weskallts^j 
posa  tbit  to  hfi  really  the  osisc.  New  poeollcct  the  g»  1 
oeral  lawwhioli  wefsmriy  »mid  snu  odwrwiiR  d^ 
modcnrte  txtensiona,  va>  UiM  tb«  aitracdv*  farces  a- 
ttrtei  bjr  the  Wated  particles  wer«  proportional  lothn 
dilatatiMM.  8appaa«  new  that  ilia  beam  ia  so  nech  W 
that  tbe  particles  at  D  ars  exerting  tbeir  atnest  (mo, 
and  that  this  fibre  is  jtKt  ready  to  break  or  aetasHv 
breaks.  Il  is  plain  that  a  total  fr«atar«  maM  iniifc 
ately  ensue  J  because  the  fevG«  wkiob  svaa  snpsriw  ts 
tbefnlt  cohesion  oftbe  particle  atl>,  aad  a  certaia  p«t> 
lion  of  the  cohesion  of  all  Ibcreat,  will  be  morathsaN- 
perrer  ta  the  Ml  eoheeioa  ef  Ifaa  perCicle  aest  wittii 
D,  and  a  sonller  p«t)ua  of  the  cebeama  ef  die  naut- 
dcr. 

New  let  F  represent,  aa  heferc,  tbe  fnll  farce  sf  Ik 
exterior  fibre  D,  which  is  rserted  by  it  in  the  iastas  rf 
its  breaking,  and  then  the  force  exerted  >t  ibe  mmt » 
stent  by  the  fibre  E  will  be  bad  by  tbta  Mtalegy,  AD: 

fn 
A£,  or  d:  ii=f-y-y,  and  tbe  feme  naU;  cmtcd  If 

the  fibre  E  ia  /x  5. 

The  force  exerted  by  a  fibre  nhoae  thickness  is  k  i> 
tberefore-^-^  ;  bnt  this  force  reaietn  At  atrmia  by  artng 
hy  meaoa  ef  the  lever  £A  or  te,  lu  energy  or  laaoMo- 
tum  is  thenkforc  "—ft  *^^  '^  ftccumulaled  nwacs- 
(a  of  all  tbe  fibres  in  the  line  A£-  will  be/x  son  d 
-~.  This,when*istakeoe^«altorf,  wHleapiesslk 
BtaoKntMK  of  the  whole  fibree  ia  tbe  line  AD.    Tbii, 

tbarefi»re,  ia/ij^,or/i£?,or/rfxi<i  Now/^ 
expresses  tbe  absolute  cohesion  of  the  wb«rfe  line  AD- 
Tbe  accumulated  momenium  is  (bcrefore  tbe  same  as  if 
the  absolute  cohesion  of  the  whole  line  trerc  excited st 
one-third  of  AD  from  A. 

From  these  premises  it  follows  that  tbe  e 


pressing  the  equilibrium  of  tbe  straio  and  cohesioo  ii^'' 
—fdx^d;  and  bence  we  deduce  tbe  analogy,  " Ai' 
thrice  the  length  it  to  the  depth,  so  ia  the  abmhite  t*. 
hesion  to  the  relative  strength." 

Tbis  equation  and  this  proportion  wil!  equally  sflJi 
to  rectangular  beams  ^hose  breadth  is  A;  for  we  lUl 
thenbavepfcz/'irfXT''- 

We  also  see  that  the  relative  alrength  is  proportisBsl 
to  the  absolute  coheoien  of  the  particles,  to  tbe  bieadtk, 
and  to  the  square  of  the  depth  directly,  and  to  the  kngit 
inTerselj  :    for  p  is  the  measure  of  the  force  with  whict 

.      ,        ,        fid^d       fbd* 
It  la  resisted,  and  ;>=  ■^— ^ ,  ^ — .     in  this  r- 

Bpect  ihertfore  this  hypothesis  agrees  ivith  (bcCalileat; 
but  it  assigns  to  every  beam  a  smaller  proportion  of  (i< 
absolute  cnhesioD  of  tbe  section  of  fracture,  in  the  prs" 
portion  of  lliree  lo  two.  In  the  GHlilraa  hjpothrsil 
lliis  sccliiin  has  a  momentum  equal  li.  onr-half  olittsk- 
solute  sti-englli,  bul  in  the  other  liypoibt!.!:'.  it  is  onlj 
lo  beams  of  a  difiereat  form  the  proportiwi 


msy  V  dilTerent. 

As  tbii)  ill  a  most  impotttint  [>ropo3itlo 


,  and  tbe  leas- 
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^Oi  of^!<^n  ^f  maay  prtcticai  maxuM,  we  Mre  naxioos  to  haVo 
leriala.  it  cleariy  eom^pehenckd,  and  »U  at idefkce  parceited  b]r< 
all.  Oiur  better  ioformed  readers  wi U  therefore  indolga 
U8  while  we  endeavour  to  present  it  in  another  {mint  of 
view,  where  it  will  be  better  seen  by  those  who  are  not 
familiarly  acquainted  with  the  fluxioBary  calcnius. 
Fig.  6.  A  ia  a  perspective  view  of  a  three-sided 
lositioa  \ieani  projecting  horizontally  from  a  wall,  and  kuuied 
n^  with  a  weight  at  B  just  sufficient  to  break  it.  DABC 
ii  of  IB  a  vertical  plane  through  its  highest  point  D«  in  the 
.direction  of  its  length,  o  D  tf  is  another  vertical  sectioo 
perpendicular  to  AB.  The  piece  being  supposed  of  in- 
superable strength  everywhere  except  in  the  section 
0  D  tf,  and  the  cohesion  being  also  supposed  insuperable 
along  the  line  o  A  a,  it  can  break  nowhere  but  in  this 
section,  and  by  turning  round  a  A  a  as  round  a  hinge. 
Make  D  d  equal  to  AD,  and  let  D  d  represent  the  ab- 
^lute  cohesion  of  the  fibre  at  D,  which  absolute  cohe- 
sion we  expressed  by  the  symbol /•  Let  a  plane  ad  a 
be  made  to  pass  through  a  a  and  d^  and  let  di/  d  be 
another  cross  section.  It  is  plain  that  the  prismatic  so- 
lid contained  between  the  two  sections  a  D  a  and  of  dd 
will  represent  the  full  cohesion  of  the  whole  section  of 
fracture ;  for  we  may  conceive  this  prism  as  made  up  of 
lines  such  as  Yf^  equal  and  parallel  to  D  d^  represent- 
ing the  absolute  cohesion  of  each  particle  such  as  F. 
The  pyramidal  solid  dYiaa^  cot  oflf  by  the  plane  daa^ 
will  represent  the  cohesions  qduatiy  exerted  by  the  dif« 
lerent  fibres,  in  the  instant  of  fractnre.  For  take  any 
point  £  in  the  snrfaee  of  fractore,  and  draw  £  e  paraU 
lei  to  AB,  meeting  die  plane  mda  in  e^  and  let  r  A£ 
be  a  vertical  plane.  It  is  evident  that  D  i/  is  to  £  r  as 
AD  to  A£  %  and  therefore  (since  the  forces  exerted  by 
the  different  fibres  are  as  their  extension,  and  their  ex- 
tension as  their  distanqes  from  the  axis  of  fractore)  £« 
^ill  represent  the  force  actually  exerted  by  the  fibre  in 
Ef  while  D  is  exerting  its  full  force  D  </.  In  like 
manner,  the  plane  FF^  expresses  the  cohesion  exerted 
by  all  the  fibres  in  the  line  FF,  and  so  on  throngh 
the  whole  surfiice.  Therefore  the  pyramid  daaJ^  exn 
presses  the  accumulate  exertion  of  the  tvhole  surface  of 
fracture. 

Farther,  suppose  the  beam  to  be  held  perpendicular 
to  the  horizon  with  the  end  B  npperntost,'  and  that  the 
weight  of  the  prism  contained  between  tlie  two  sections 
a  D  a  and  of  dt^  (now  horizontal)  is  just  able  to  over-? 
come  the  full  cohesioo  of  the  section  of  fractore.  The. 
weight  of  the  pyramid  dl}aa  will  also  be  just  able  to 
overcome  the  cohesions  actually  exerted  by  tlie  difierent 
fibres  in  the  instant  of  fracture,  because  the  weight  of 
each  fibre,  such  as  £  «,  is  jost  superior  to  the  <;obesioa 
nctnally  exerted  at  £• 

Let  0  be  the  centre  of  gravity  of  the  pyramidal  so- 
lid, and  draw  oO  perpendicular  to  the  plane  aIX, a. 
The  whole  weight  of  the  solid  dD  aa  may. be  oonceiv- 
ed  as  accnmuUted  in  the  point  o,  and  a#  acting  on  the 
point  O,  and  it  will  have  the  same  tendency  to  separate, 
the  two  cohering  surfiioes  as  when  each  fibre  is  luinging 
by  its  respective  point*  For  this  reason  the  point .  0 
may  be  called  the  centre  qfaetmd  ejffart  of  the  unequal 
forces  of  cohesion*  The  momentum  tb^e&re,  or  ener- 
gy by  which  tlie  cohering  sarfaces  are  sejiar«ted,  will 
be  properly  measared  bv  the  weight  of  tha. solid  dl^aa 
multiplied  by  OA ;  and  this  product  is  equal  to  the 
product  of  the  weighl;  jp  mnltiplied  by  BA,  or  by  A 
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Thus  sipposo  that  the  cohesion  along  the  Une  AI>  oaty  Strength  of 

is  considered*     The  whole  cohesion  will  be  represented  Maicrials. 

by  a  triangle  AD  d»     D  fi  represents  f^  and  AD  is  1/, ' 

and  AD  is  X.  ■   Therefore  AD  1/  is  ijd.    The  centra 

of  gravity  0  of  the  triangle  AD  d  is  in  the  intersection 

of  a  line  drawtf  from  A  to  the  middle  of  D  ^  with  % 

line  drawn  from  d  to  the  middle  of  AD  j  and  therefore 

tihe  line  o  O  will  make  AOrr^  of  AD.    Therefore  the 

actaal  momentum  of  cohesion  is^X  t  ^X |<^f  ssfxdx 

\  df  rr/*</x  T^  or  equal  to  the  absolute  cohesion  acting 

by  means  of  the  lever  -.     If  the  section  of  fracture  is 

a  rectangle,  as  in  a  common  joist,  whose  breadth  a  a 
is  2=  5,  it  is  plain  that  all  the  vertical  lines  Will  bo 
represented  by  triangles  like  AD  d;  and  the  whole  ac« 
tnal  cohesion  will  be  represented  by  a  wedge  whoso 
bases  are  vertical  plnnes,  and  which  is  equal  to  half  of 
the  parallelepiped  ADxD^X^^^t  and  will  therefore 
be  ^z  ^fb  d;  and  the  distance  AO  of  its  centre  of 
gravity  from  the  horizontal  line  AA'  will  be  y  oF  AD* 
The  momenCom  of  cohesion  of  a  joist  will  therefore  be 
\fbdx  \d^  wfhd\dy  as  we  have  determined  in  the 
other  way. 

The  beam  represented  in  the  figure  is  a  triangular 
prism.  The  pyramid  Daac/ 1%  \  of  the  prism  aaDda^a^, 
If  we  make  s  represent  the  surface  of  the  triangle  aJ^Of 
the  pyramid  is  \  ofj^s.  The  distance  AO  of  its  centre 
of  gravity  from  the  horizontal  line  A  A'  is  7  of  AD,  or 
i  d.  Therefore  the  momentum  of  actual  cohesion  is 
^/eXid^  ^/e  ^d;  that  is,  it  is  the  same  as  if  the 
full  cohesion  of  all  the  fibres  were  accumulated  at  a 
point  I  whose  distance  from  A  is  ^th  of  AD  or  d;  or 
(that  we  may  see  its  value  in  every  point  of  view)  it  ia 
^th  of  the  momentum  of  tlie  full  cohesion  of  aU  the  fi« 
bres  when  accumulated  at  the  point  D,  or  acting  at  the 
distaoce  </=r  AD. 

This  is  a  very  convenient  way  of  conceiving  the  mo<* 
mentum  of  actual  cohesion,  by  comparing  it  with  the 
momentum  of  abiulute  cohesion  applied  at  the  distance 
AD  from  the  axis  of  fracture.  The  momentum  of  the 
absolute  cohesion  applied  at  D  is  to  the  momentum  of 
actual  cohesion  in  the  instant  of  fractdre  as  AD  to  A  I. 
Therefore  the  length  of  AI,  or  its  proportion  to  AD, 
is  a  sort  of  index  of  the  strength  of  the  beam.  We  shall 
call  it  the  Index,  and  express  it  by  the  symbol  r. 
-  Its  value  is  easily  obtained.  The  product  of  the  ab- 
solute cohesion  by  AI  must  be  equal  to  that  of  the  ac- 
tual cohesion  by  AO.  Therefore  say,  '*  as  the  prisma- 
tic solid  aaDdi/af  is  to  the  pyramidal  so)id  o a D  </, 
so  is  AO  to  AI."  We  are  assisted  in  this  determina- 
tion by  a  very  convenient  circumstance.  In  this  hypo- 
thesis of  the  actual  cohesions  being  as  the  distances  of 
the  fibres  from  A,  the  point  O  is  the  centre  of  oscilla- 
tion or  percussion  of  the  surface  D  o  a  turning  roon4 
the  axis  aa:  for  the  momentum  of  cohesion  of  the  lino 
FF  is  FF  X  F/X  EA=rFF  X  E A*,  becanse  F/is  equal 
to  £A.  Now  AO,  by  the  nature  of  the  centre  of  gra- 
vity, is  equal  to  the  sum  of  all  these  momenta  divided 
by  the  pyramid.aaDd;  that  is,  by  the  sum  of  all  the 
FFxF/;   that  is,  by  the  sum  of  all  th^  FFxEA. 

TL      c        Af\     •""  ofFFxEA*       .      .     . 

Therefore  AOs rr^^ — wrr^t  whxch  is  mst  tlie 

sum  of  Fi?  X  £  A  •  ^ 

value  of  the  distance  of  the  centre  of  percussion  of  the 
triangle  aaJf  from  A :  (See  Rotation).  Bforeover, 
I      .    ..  5»a      ,  if 


764  STHEKGTH  OF 

SMfltA  tl'^  O  be  Um  caD|ra  of  giintj  of  the  iriugis  aDa,  m* 

Mkicrialt.  ^mll  bkve  DA  to  GA  m  tit  abtolate  cohnioa  to  tb« 

^"•"■■^  (ura  of  the  colw*ioi»  scto*!!;  exerted  in  tlie  iutkot  of 

ftactui*  }  for,  by  the  nature  of  thi*  centre  of  grmvitj, 

AG  b  eontl  to "^"^^^3,  «id  theiomof  FFx 
*  SDiB  of  Ft 

AG  n  e^ual  to  th  tun  of  FFxEA.    Bnt  the  nm  of 

«llthe1>BMFFudir  uUogleaDo,  mnd  tbenm*f«ll 
ebe  TFxFA  U  the  ■am  of  mU  tbe  rectanglet  TFffi 
-that  it,  the  prraniid  dDaa.  Tfacrcfore  m  priim  trboM 
kue  li  the  trwDglc  a  D  a,  aod  whow  height  it  AG,  u 
oqwl  [q  tbe  p)'ruaiJi,  or  mil  espreia  the  (am  of  the  m> 
tul  cobeaiou ',  and  %  priin,  whoM  beie  ii  the  aeoie-ni- 
aoglc,  mod  whose  bei^t  U  D  d  or  D  a,  eipreuea  the 
'  absolute  cohcsioo.  Therabre  DA  is  to  GA  m  tbe  ab- 
•oluce  cohesieo  to  the  suoi  of  the  actnat  coheiiooi. 

Tberefofe  we  beve  DA :  GA^OA  ;  lA. 

Therefore,  whatever  be  the  form  of  tbe  beam,  that 
11,  whatever  be  tbe  figure  of  its  •cction,  find  the  centre 
«f  owiUation  O,  aiid  the  centre  of  gravity  G  of  tbii 
•ection.     Call  their  diitaneci  from  the  aalii  of  frscterc  0 

and  g.     Then  AI  or  ts  -^,  and  the  momcntom  of  co< 

besion  la/t  X  -rt  i>here  *  it  tbe  area  of  fracture. 

Thii  ind^x  iieanilj  detenninedin  all  the  catea  which 
■[eneraHy  occur  in  practice.  In  a  rcciangular  beam  AI 
u  yd  of  AD  -,  in  a  cylinder  (circular  or  elliptic)  AI  ii 
^1  of  AD,  &.C.  &G. 

In  tbia  hypotbeaia,  that  the  eobeaion  actually  exerted 
ky  each  fibre  ii  as  It*  cxtenaioa,  and  that  tbe  extemiiona 
•r  the  fibrea  are  a*  iheir  dintancea  from  A  (fig-  5.), 
it  is  plain  that  tbe  forcca  exerted  by  tbe  fibrea  D,  £, 
&c.  will  be  repre»enied  by  the  ordinatca  D  (/,  E  «,  Sec 
lo  a  straight  line  A  d.  And  we  Irani  from  the  princi- 
plea  of  Rotation  that  tiiv  centre  of  percusaion  O  ia  in 
the  ordinate  which  paaaea  through  the  centre  of  gravity 
of  the  triangle  AD  d,  or  (if  weconaider  the  whole  mc> 
lion  having  breadth  as  well  aa  depth)  through  tbe  cen< 
tre  of  gravity  of  the  aelid  bounded  by  the  planea  DA, 
rf  A  i  and  we  found  that  thi*  point  0  was  the  centre  of 
cSiirt  of  tbe  cobeaioos  actually  exerted  in  tbe  inatant  of 
fracture,  and  that  I  was  the  centre  of  an  equal  moraen- 
tum,  which  would  be  prodnced  if  all  the  Blma  were  kc- 
•uinulatcd  there  and  exerted  their^^uU  cobesioa. 

Thisconiideralionenahleans  to  determine,  with  eqnal 
^llity  and  neatoeaa,  theatrength  of  a  beam  in  any  hy- 
^theais  of  force*.  The  above  bypotfaraia  was  introdn- 
•ed  with  R  cantiooa  limitation  to  moderate  atraiaa,  which 
Reduced  no  permanent  change  of  form,  or  no  aett  aa 
the  artiats  call  it :  and  this  sufficea  for  all  pnrpoaea  of 
practice,  teeing  that  it  would  be  imprudent  to  expoae 
materials  to  more  Solent  atrains.  But  when  we  com- 
pare this  theory  with  experimenti  in  iriiich  tbe  piece* 
are  really  broken,  considerable  deviatioa*  may  be  ex- 
pected, beeaiwc  it  ia  very  probable  that  in  the  vicinity 
•f  ruptore  ll)e  forcca  are  no  longer  prnportlonal  to  tlie 
cxtrnaiona. 

That  nq  doubt  may:  lemain  a*  t«  the  jnataeaa  an4 

completeness  of  tbe  theory,,  we  moat  show  how  the  relm- 

ma;  be  dc  the  strength  may  be  determined  in  any  other  hypothe- 
tctmJBcd  (ts.  Therefore  snpposo  that  it  baa  been  established  by 
^wi  experimont  otLann  ktDdof  solid  matter,  that  the  feroea 
J^"'^  aMwaiy  •autwi » ttw  bftwl  of  fractan  by  the  fibiu 
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atD,  £,6ccai«a*tbeord(nntMB^,  £#*,  CtcaTaifsM 
curve  Hue  A  e*  tf.     We  an  soppooed  to  know  ibe  hm  H 
1^  this  cnrre,  and  that  of  the  aolid  which  ••  boonded  ky  ^ 
tbo  vertical    plaoe  thraa|^  AX>,    maA  by  tbe  sw&n 
which  pawet  throi^  thu  cotto  A  e'  <f  perpendkaUtly 
t«  the  length  of  the  bean.     Wa  know   the  plaee  of  tba 
centre  of  gnvhy  of  this  carve  siirfitce  or  aolid,  and  ta> 
draw  a  liiie  tkreogfa  it  patsllel  to  AB,   and  catting  tk 
oarfaea  of  fracture  in  some  pobt  O.     Tbia  point  is  ah* 
tbe  coDtiT  of  effort  of  all  tbec«fae«tatM»ctitallyexciled{ 
and  tbe  product  of  AO  and  of  the  •altdwkich  cxpicmc* 
tbo  actual  eohesion*  will  give  tbe  momeotam  of  cohcuH 

equivalent  to  the  former  ft  -~.      Or  we  may  find  ai 

Index  AI,  by  making  AI  a  foauth  proportional  lo  tha 
full  cohesion  of  the  aorlaceof  fracture,  to  ibc  accumel*. 
ted  actual  coliesiont,  and  to  AO  ;  and  then  y«  x  < 
(^AI)  will  be  the  momrntum  of  cohnion;  and  «* 
ahsll  (till  have  I  for  the  point  in  which  all  the  fibR*- 
way  be  supposed  to  exert  iheir  tuU  coliesioa^^  and  Is 
produce  a  momentum  of  cohesion  equal  to  the  real  a*. 
meiiCum  of  the  cohesions  actually  exerted,  and  tbe  rela> 

tive  strength  of  the  beam  will  still  be  /'sx'^'ui'^^. 

Thus,  if  the  foroes  be  as  the  aquares  of  tbe  FXtrnsigu, 
(stilt  auppoeed  to  be  astbe  distances  from  A),  the  carve 
A**  '  will  be  a  common  parabola,  having  AB  for  it* 
axis  and  AD  for  tbe  tangent  at  its  vertex.  'I'be  area 
AD  4f  wiU  be  4d  AU  X  D  </;  and  in  the  case  of  a 
rectangular  beam,  AO  will  be  {ths  AD.  and  AI  wiB 
bo  jthof  AD. 

We  may  observe  here  in  general,  that  if  the  fatm 
actually  exerted  in  tbe  instant  of  frxcture  be  as  a^ 
power  f  of  the  distance  from  A,  tbe  index  AI  will  to 

s:  for  a  rectangular  beam,  and  tbe  momenton  <f 

cohesion  will  always  be  {caterit  parihuM^  as  tbe  toeadth 
and  as  tbe  aqnarc  of  the  depth  ;  nay,  thta  will  be  the 
case  whenever  the  action  of  the  fibres  D  and  E  ia  ex* 
pressed  by  any  timHor  ftmctiotu  at  d  and  m.  Tbia  ia  cv^ 
dent  to  every  reader  acqoaioted  with  the  flaxionarycit 
coloa. 

Aa  far  a*  we  can  judge  firom  experience,  no  aimfli 
algebraic  power  of  the  distance  will  express  tbe  acteal 
c<Aesi(Haa  of  the  fibres.  No  curve  which  has  either  AD 
or  Afi  for  its  tangent  will  suit.  Tbe  obaervatiotw  iMA 
we  made  in  tbe  beginning  shew,  that  »lthoagfa  the  cwv* 
of  fig.  2.  most  be  sensibly  straight  in  tbe  vicinity  of  the 
poioti  of  intersecliou  with  the  axis,  in  order  to  agna 
with  oar  obscrvationi  which  show  the  moderate  cxtcn. 
•iooi  to  be  as  the  extending  forces,  tbe  carve  mmit  bo 
concave  towards  the  axis  in  all  it*  attractive  bianchcs, 
becanse  it  cuts  it  again.  Therefore  tbe  carve  A  r'rf 
of  fi^.  5.  must  make  a  finite  angle  with  AD  or  AB, 
and  It  mnat,  in  all  probability,  he  alao  concave  towalds 
AD  in  tbe  neigbboorbood  of  d!.  It  may  however 
be  convex  in  some  part  of  the  iBtermediate  arob.  W*l 
have  made  experiment*  on  tbe  exlenaiono  of  diflbeat 
bodies,  aad  ^d  great  diveraitics  inlbiaremct:  Bnl 
in  all,  tbe  nrnderate  extenaions  were  aa  the  fcrcct,  aad 
thia  with  great  aceoracy  till  the  bodr  took  ■  oett,  and 
remained  longer  than  fmmerly  when  ue  extcndiig  fteco 
was  removed. 

We  rottat  now  remark,  that  tbia  correction  of  tbe  Gt^ 
lUeas J^fotliMM^  AlBalfbrcw  waing^ted  br^ 
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mgA  •rt^Bdlng  which  is  •hterred  ia  all  bodies  which  are  strain* 
atrrialt.  ed  traasversely.  '  Because  thej  are  bent,  the  fibres  on 
■"•  '     '  the  conTez  sioe  have  been  extended*     We  cannot  say 
in  what  proportion  this  obtains  in  the  different  fibres. 
Our  most  distinct  notions  of  the  internal  equilibrium 
between  the  particles  render  it  highly  prolmhle  that 
their  extension  is  proportional  to  their  distance  from 
that  fibre  which  retains  its  former  dimensions.    But  by 
whatever  law  this  is  regulated,  we  see  plainly  that  the 
actions  of  the  stretched  fibres  most  follow  the  propor- 
tions of  some  function  of  this  distance,  and  that  there- 
fore the  relative  strength  of  a  beam  is  in  all  cases  sns* 
^  cepttble  of  mathematical  determination. 

movTll*!  ^®  ^^^  ^^  *^  intimate  connection  between  the  strain 
bicm  of  and  the  curvature.  This  suggested  to  the  celebrated 
elrnsde  James  Bernoulli  the  problem  of  the  Elastic  Curve, 
i.  e.  the  cufve  into  which  an  extensible  rigid  body  will 
be  bent  by  a  transverse  strain.  His  solution  in  the  Acta 
Lipsia  1694  and  1695,  is  a  very  beaotifol  specimen  of 
mathematical  discussion  j  and  we  recommend  it  to  the 
perusal  of  the  curious  reader.  He  will  find  it  very  per- 
spicuously treated  in  the  first  volume  of  his  works,  puh« 
)i»bed  after  bis  death,  where  the  wide  steps  which  he 
had  taken  in  his  investigation  are  explained  so  as  to  be 
easily  comprehended.  His  nephew  Daniel  Bernoulli 
ha«i  given  an  elegant  abridgment  in  the  Petarsborg 
Memoirs  for  1719.  The  problem  is  too  intricate  to  be 
fuliy  discussed  in  a  work  like  ours ;  but  it  is  also  too 
intimately  connected  with  our  present  subject  to  be  en- 
tirely omitted.  We  must  content  ourselves  with  show- 
ing the  leading  mechanical  properties  of  this  curve, 
from  which  the  mathematician  may  deduce  all  ita  geo- 
metrical properties. 

When  a  bar  of  uniftirm  depth  and  breadth,  and  of  a 

hsiiical  given  length,  is  bent  into  an  arch  of  a  circk*,  the  ex- 
lerty^  tension  of  the  outer  fibres  is  proportional  to  the  curva- 
ture 'y  for,  because  the  curves  formed  by  the  inner  and 
outer  sides  of  the  beam  are  similar,  the  curcamferences 
are  as  the  radii,  and  the  radios  of  the  inner  circle  Is  to 
the  difference  of  the  radii  as  the  length  <of'the  innerscir* 
comference  is  to  the  difference  of  the  circnmferenecs* 
The  difference  of  the  radii  is  the  depth  of  the  beam,  the 
difference  of  the  ciroomferences  is  the  extension  of  the 
outer  fibred,  and  tlie  inner  circumference  is  soppoeed  to 
be  the  primitive  length  of  the  beam.  Now  the  second 
and  third  quantities  of  the  above  analogy,  vis^  the  depthr 
and'  length  of  the  beam,  are  constant  quantities,  as  is 
also  their-  product*  Therefdre  the  product  of  the  inner 
ridios  and  the  extension  of  the  outer  fibre-  is  also  a  con* 
stant  quantity,  and  iht  whole  extensipn  of  tbo  outer  fibre 
is  inversely  as  the  radios  of  ourealare,  or*  is  directly  a# 
the  curvature  of  the  beam. 

The  mathematical  reader  will  readily*  seoi  that  into 
whatever' curve  the  elastic  bar  is  bent,  the  whole  exten- 
aion  of  the  outer  fifbre  k  equal  to  the  length  of  a  similar 
curve,  having  the  same  proportions  to  &  thickness  of 
the  b«im  tlmt  the  length  of  the  beam  has  to  the  radius . 
of.curvature* 

Now  let  ADCB  (fig<  7.)  be  such  a  rod,  of  uni. 
form  breadth  and  thickness,  firmly  fixed  in  a  verti- 
cal position,  and  bent  into^a  curve  A£FB-fay.a  weight 
W  suspended  mt  B,  and  of  sncfa  magnitude  that  the  ex- 
tremity B  has  its  tangent  perpendicular  to  the  action  of 
the  weight,  or  parallel  to  the  horixon.>     Suppose  too 
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forces.     From  any  two  points  E  and  F  driiw  the  hon-  Smagtb  „ 
zontal  ordinates  £G,  FH.    It  is  evident  that  the  exte-  Matciudi. 
rior  fibres  of  the  sections  £  e  and  F^are  stretched  by-' '  ' «'    / 
forces  which  are  in  the  proportion  of  £G  to  FH  (these 
being  the  long  arms  of  the  levers,  and  the  equal  thick- 
nesses £  r,  ¥/  being  the  short  axms)^     Therefore  (by 
the  hypothesis)  their  extensions  are  in  the  same  propor- 
tion.   But  because  the  extensions  are  proportional  to ' 
some  similar  functions  of  the  distance  from  the  axes  of 
fracture  £  and  F,  the  extension  of  any  fibre  in  the  sec* 
tion  £  « is  to  the  contemporaneous  extension  of  the  simi- 
larly situated  fibre  in  the  section  F^^  as  the  extension  of ' 
the  exterior  fibre  in  the  section  £  e  is  to  the  extension  > 
of  the  exterior  fibre  in  the  section  Fy*:  therefore  the 
whole  extension  of  £  e  is  to  the  whole  extension,  of  F  / 
as  £G  to  FH,  and  £G  l»  to  FH  as  the  curvature  in  £ 
to  the  curvature  in  F. 

Here  let  it  be  remarked,  that  this  pteportienality  of 
the  curvature  to  the  extension  of  the  fibres  is  not  limited 
to  the  hypothesis  of  the  proportionality  of  the  extensions 
to  the  extending  forces.  It  follows  from  the  extension 
in  the  different  sections  being  as  some  similar  function 
of  the  distance  from  the  axis  of  fracture  j  an  assumption 
which  cannot  be  refused. 

This  then  is  the  fundamental  property  of  the  elastic 
carve,  from  which  its  eqnationi  or  relation  between  the 
abscissa  and  ordinate,  may  be  deduced  in  the  usual  forms^ 
and  all  its  other  geometrical  properties.  These  are 
fisreign  to  our  purpose  }  and  we  shall  notice  only  suck 
properties  as  have  an  immediate  relation  to  the  strain 
and  strength  of  the  different  parts  of  a  flexible  body, 
and  which  in  particular  serve  to  explain  some  difEcul- 
tiea  in  the  valuable  experiments'  of  M.  Bui&a  on  the 
Strength  of- Beams*  ^> 

We  observe,  in  the  first  pbuse,  that  the  elastic  curve  It  It  not  a*^ 
cannot  be  a  circle,  but  is  gradually  more  incurvated  as  cnclc. 
it  recedes  from  the  point  of  application  B  of  the  strain* 
ing  forces.     At  B  it  has  no  curvature ;  and  if  the  bar 
were,  extended'  beyond  B  there  would  be  nax^urvature 
there*     In  like  manner,  when  a  beam  is  supported  at. 
the  ends  and  loaded  in  the  middle,  the  curvature  is 
greatest  in  the  middle  ^  but  at.  the  props,  or  beyond 
them,  if  the.  beam  extend  farther,  there  is  no  curvature. 
Thierefi^re  when  a  beam  projecting  l&  feet  from  a  wall 
'  is  bent  to  a  certain  curvature  at  the  wall  by  a  weight       4^ 
suspended  at  the  end^  and  a  beam  of  the  same  size  pre* 
jeoting  20  feet  is  bent  to  the  very  same  curvature  at  the 
wall  by  a  greater  wei^t 'at- xo  feet  distance^  the  ^ore 
and  the  mechanical  state  of  the  beam  in  the  vicinity  of  ( 
the  wall  is  diflbrent  in  these  two  bases^  though  the  cur- 
yature  at  -the  very  wall  is  the  same  in  boUiv   In  the  first, 
caseevery  part  ef  the  beam  is  incurvated;  in*  the  second, , 
all  beyond  the  10  feet  is  without  curvature.    li>  the  first: 
expertment'the  curvature  at*  the  distance  of :  five  feet 
firem  the  wall*  is  three-fourths  of  the  curvature  at  the- 
wall ;  in  the  second,  the  curvalure  ai  the  same  place  - 
is  but  one-half  of  that  at  the  wall.     This  most  weake».( 
the  long  beam  in-  this  whole  interval  of  five  feet,  be* 
cause  the  greater  curvature  ii^the  result  of.  a  grtaten- 
extension  of  the  fibres.  ^. , 

In 'the  next  place^  we  may  remark,  thktihWre  is  *'^^^ittart 
certain  determinate  curvature  for- every  beam  which h«t  •  ccr- 
cannot  be  exceeded  without  breaking  it-;  for  there  ia^l"  f*^*^ 
a  certain  separation-  of  two  adjoining  particles  that 


ftat  the  exten^iov  ate  proportioDal  tp  ,tbc  exteodisg^    pals  an  esd.te  their -cobesMm*    A  ^rt  can  tberefoi^e 
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Strtn[tli  otbc   ezlM^  only  ft  c«rUia  proportion  of  its  length. 
M»rtii«lt.  Tbo  tilliftiMe  eKtmraion  of  iba  outer  fibre*  nutt  bear 
*         »  cRtftifl   determiiMta   proportion  to   iti   length,  aod 
tbin  proportion  ii  tbe  Mine  witb  ihat  of  the  tbicknefi 
(or  1«hat  ne  bkve  bkherto  cailed   the    depth)  to  the 
radius  of  Bltinat*  carvatDre,  nhioh  >■  therebre  detcr- 
«S        miiiBte. 
And  when       A  beam  of  imirorm  breadth  aad  depth  it  tfaerefbrs 
oruDirorm   _o,t  incarvated  where  the  Uraiu  ia  greateei,  and  will 
dmb^ii*"  break  ia  the  mott  inonrvaled  part.     But  by  cbactging 
mint  incur-  'ts  fortD,  lo  a*  to  make  the  itrength  of  ita  differBot  hc* 
*mtcd  tion*  in  the  ratio  of  the  atrBin,  it  is«vident  tbmt  tbecor- 

B  may  be  the  Mine  ihrongboat,  or  may  be  made  ta 
vary  according  to  any  law.  This  it  a  remark  worthy 
of  tlie  attention  of  the  watcbin>ker.  The  niott  delicate 
problem  in  practical  mechanios  ii  so  to  taper  the  balaace- 
spring  of  a  natch  that  its  wide  and  narrow  vibratioDt 
may  be  iMcbroDoua.  Hooke'e  principle  ut  tensm  tic  via 
is  not  suffioient  when  we  take  the  inertia  and  motion  of 
the  spring  itself  into  the  account.  The  fignrc  'mta 
which  it  bends  mod  unbends  baa  also  an  influence.  Our 
reftders  will  take  notice  that  the  artist  aims  at  an  accu- 
racy whioh  will  not  admit  an  error  of  TiriTT''>>  and 
that  Harrison  and  Arnold  have  actaally  attained  it  in 
several  instances.  The  taper  of  a  spring  is  at  pretcnt 
ft  noBimm  in  the  baods  of  each  artist,  and  he  i*  caccful 
not  to  impart  his  secret. 

Again,  since  the  depth  of  the  beam  is  thus  proper- 
tional  to  the  radius  of  ultimate  corvatuiv,  this  ultimate 
«r  hnrnkiog  curvature  Is  invenely  as  the  depiL  It  may 

In  expreased  by  -y 

When  a  weight  is  hnng  on  the  end  of  a  priHnatic 

!   beam,  the  curvature  is  nearly  as  the  weight  and   the 

and  as  the  breadth  and  the  cnbe  of  the 

depth  inversely ;  for  the  strength  is  =/ — ^      Let   us 
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nppwe  that  this  produces  the  ultimate 

Now  let  the  beam  be  loaded  trith  »  smaller  neight  w, 
and  let  the  curvatare  prodnced  be  C,  we  have  this  ana- 

i^BY  /—T  '•  w^—  :  C,  and  C  ^  j;— -.     It  is  evident 

that  this  is  also  true  of  a  beam  supported  at  the  ends  and 
loaded  between  the  props  ;  and  we  see  how  to  deter- 
mine the  CDTvatore  in  its  -  different  parts,  whether 
arising  from  tlie  load,  or  from  its  own  weight,  or  from 
both. 

When  a  beam  ia  thus  Waded  at  the  end  «r  middle, 
6t  the  loaded  point  is  pnlled  down,  and  the  space  through 
'DeBcctiDn.  wbicb  it  is  drawn  may  be  called  the  QEF1.ECTIOK.  This 
may  be  considered  aa  the  SQbtcnse  of  the  angle  of  con- 
tact, or  BB  the  versed  sine  of  the  arch  into  which  the 
beam  ia  bent,  and  is  therefore  as  the  curvature  when 
the  length  of  thearchea  is  given  (theSextiire  being  mo- 
derate), and  as  the  square  of  the  length  of  the  arch 
^ben  the  curvature  ia  given.  The  deflection  therrfore 
is  as  the  curvature  and  as  the  square  of  tbe  length  of 

the  arch  jointly  i  that,  is,  as  Jt-j=  x  '',  or  as  ^t-tt.  The 

1-  J  J  r  •      r        Jod'  Jba^ 

defection  frOnf  the  primitive  shape  is  therefore  as  the 
bending  weight  and  the  cube  of  the  length  directly,  and 
as  the  breadth  and  cnbe  of  the  depth  invcrvelj. 

In  beams  just  ready  to  break,  the  mrviture  is  as  the 
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depth  iaveraely,  and  the  deflttitioa  is  aa  tW  tqaare  ofh, 
the  lei^h  divided  by  the  depth  ;   for  tbe  ultimate  car-  Mi 
vature  at  the  hrealuag  part  is  the  same  whatever  ia  ibe^ 
length ',  and  in  Utis  case  the  deflectioa  ia  as  the  t^aat 
•f  the  leaglh. 

We  have  been  the  more  pnrtioolar  in  our  coasidentisoni 
•f  this  sobjrot,  because  tbe  reaulting  theorems  afford  D!|n 
the  finest  methods  of  eiamining  the  laws  of  corpoacaltf  |^ 
action,  that  is,  for  discoveriog  tbe  variation  of  the  forM^ 
of  c<^iesion  by  a  change  ef  diatanoe.     It  is  trae  it  is  nMii, 
the  atomical  law,  or  Hii.archic  Primcifle  aa  it  DHftb 
justly  be  called,  which  is  thus  made  acoeaaible,  hot  llw'f' 
specific  law  of  the  particles  of  the  sobstance  or  kind  sT 
matter  under  cxamioatiDn.   But  even  this  ia  averygmt^ 
point  \  Bitd  coincidences  in  this  respect  amon?  tlie  dif> 
ferent  kinds  of  matter  are  of  great  moment.      «¥e  may 
thus  learn  the  nature  of  the  corpuovular  action  of  diSe- 
rent  substances,  sml  perhaps  approach  to  a  discovery  sf 
the  msrkimitm  of  chemical  affinities.      For  that  cbcmi- 
cal  actions  are  insensible  casf^a  of  local  niotion  is  oode- 
niablc,  and  local  motion  ia  the  province  uf  mechanicsl 
discussion  }  nay,  we  see  that  these  hidden  changes  aie 
produced  by  mechanical  forces  in  many  importaot  caits, 
for  tve  see  tbvm  promoted  or  prevented  bv  means  panly 
mechanical.      Titc  converaion  of  bodies  mto  elastic  va- 
pour by  heat  can  at  all  times  be  prevented  by  a  tt^eid 
external  prewure.      A  strong  soliitiou  of  Glauber's  tak 
will  cdngeal  in  an  instant  by  agitation,   giving  out  its 
latent  heat;  and  it  will  remain  fluid  forever,  and  retiio 
its  Utent  heat  in  a  close  vessel  which  it  completely  filk 
Even  water  will  by  such  treatment  freeze  to  an  instaat 
W  agitation,  or   remain  fluid  for   ever  by  cooGneoctil. 
We  know  that  heat  is  produced  or  extricated  by  frio- 
lion,  that  certain  compoondsof  gold  oraiiver-witfa  saliiw 
matters  explode  with  irresistible  violence  by  the  uallcst 
pressure  or  agitation.     Such  facts  sltould  i-ouse  the  ma- 
thematical philosopher,  and  excite  him  to  foflonootths 
conjectures  of  the  illastrioas  Newtoo,  encouraged  by  ibe 
ingeoions  attempta  of  Boacovich  ;  and  the  proper  begin- 
ning of  this  study  is  to  attend  to  the  latva  of  attraction 
and  repulsion  exerted  by  the  partides  of  coherinf;  bodic^ 
discoverable  by  experintents  made  on  their  actual  exteo- 
aions  and  compressions.   The  experiments  of  simple  cs* 
teiuions  and  compressions  are  quite  insufficient,  becaMC 
the  total  stretching  of  a  wire  is  so  small  a  qoaotity,  that 
tbe  mistake  of  the  loooth  part  of  an  inch  occasions  sa 
iir^iularity  which  deranges  any  progression  so  as  to 
make  it  useless.    But  by  toe  bending  of  bodies,  a  disten- 
sion of  rr^th  of  an  inch  may  be  easily  magnified  in  ibe 
deflection  of  the  spring  ten  thousand  tinKs,      We  koow 
that  the  investigation  is  intricate  and  difficult,   but  not 
beyond  tbe  reach  of  our  preaent  mathematical  atuio- 
trtsata  -f  and  it  will  give  very  fine  opportunities  of  em- 
ploying all  the  address  of  analysis.    In  the  1 7th  century 
and  the  beginning  of  the  iSth  ibis  wb«  a  auSicient  ex- 
citement to  the  firtt  geniuses  of  Europe.     1'he  cycloid, 
tbe  catenaria,  the  elxatic  curve,  the  velaria,  the  caustics 
were  reckoned  an  abundant  recompense  for  much  sludv ; 
and  James  Bernoulli  requested,' aa  an  honourable  monu- 
ment, that  the  loc^rjth^c  spiral  might  be  inscribed  00 
his  tombstone.     Tbe  reward  for  the  study  to  whiih  we 
now  presume  (o  incite  tbe  niathematicianii  is  the  almwl 
nnlimited    extension  of  natural   acience,   iutportant  in 
every  particular  branch.     Ta  go  no   further  tbao  our 
present  subject,  a  gieat  deal  of  impertutt  practical  know- 
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m^  ofk4g»  iWfaetiaf^  Am  ittBiigdi  of  boclieB  U  deiived  from 
iteads.  ilM  fiiogia  obtervAtioiii  that  io  the  noilerAte  exteiiiions 

which  bappcD  before  the  parts  are  overstraipe^  the  tanen 

.art  ■••r^  itt  the  proptrtiMiof  the  esteasMnaor  tspara- 

tions  of  the  pdirtjcles.     To  return  to  our  subject. 

Jamts  Berooulli,  in  hit  second  4«wert«tion  on  the  elas- 
tic oirve,  calk  in -question  this  law,  and  accommodates 

Us  inrtatigation  to  any  hypothesis  concerning  the  rela- 

tiMi  of  the  fotoes  and  extensions.     He  relates  some  ex- 

perimenta  ot  lute  strinfs  where  the  relation  was  consi- 

Awrabiy  diffenrnt*    Strmgt  of  three  feet  long. 

Stretched  by  2,     4,     6,     8,  10  pds. 

Were  lengtueued     p,  17,  231  27,  30  lines. 

But  this  is  a  most  exceptionable  form  of  the  experiment. 
The  strinf^  were  twisted,  and  the  mechanist)  of  the 
fXtmBiMis  is.  here  exceedingly  complicated,  combined 
with  comiiressiofls  and  with  transverse  twists,  ^*  We 
m*die  experiments  on  fine  slips  of  the  gum  caontchooc, 
fbod  on  tJie  jutce  of  the  berries  of  the  white  bryony,  of 
wJlMfc  a  single  grain  will  draw  to  a  thread  of  two  f^t 
long,  and  a^in  return  into  a  perfectly  round  sphese. 
We  mnasnred  tbe  diameter  of  the  thread  by  a  micro* 
ocope  with  a  micrometer,  and  tbns  conld  teH  in  every 
9t»te  of  extension  the  proportional  number  of  particles  in 
the  sections.  We  found,  that  through  the  whole  range 
in  which  the  distance  of  the  particles  was  changed  in 
the  proportion  of  1  j  to  1,  the  extensions  did  ii9i  senstbiy 
deviate  from  the  proportion  of  the  forces.  The  same 
thing  wi#  observed  in  tbe  caoutchouc  as  long  as  it  per- 
fectly recovered  its  first  dimensions.  And  it  is  on  the 
authority  of  thuese  experiments  that  we  pDeaume  to  an- 
nounce this  as  a  Uw  of  nature. 

I^r  Robert  Hooke  was  undoubtedly  the  first  who  at- 
tiended  to  this  subject,  and  assumed  this  as  a  law  of  na- 
ture. Mariotte  indeed  was  the  first  who  expressly  used 
it  for  determining  the  strength  of  beams  :  this  he  did 
about  the  1679,  correcting  the  simpk  theory  of  Galileo. 
iLeibnitz  indeed,  in  his  dissertation  in  the  Acta  Erttdi'- 
torum  1 684  de  Resistentia Soiubrum^ introduces  this  con- 
sideration, and  wishes  to  be  considered  as  the  discoverer  ^ 
and  he  is  always  acknowledged  as  such  by  the  BernouUis 
and  others  who  adhered  to  his  peculiar  .doctrines.  But 
Mariotte  had  published  the  doctrine  in  the  most  express 
terms  long  before ;  and  Bulfinger,  in  the  Coniment, 
Petropoi.  1729,  completely  vindicates  his  claim.  But 
'  Hooke  was  unquestionably  the  discoverer  of  this  law. 
It  made  the  fouudation  of  bis  theory  of  springs,  announ- 
ced to  the  Royal  Society  about  the  year  166 1,  and  read 
in  i666.  On  this  occasion  he  mentions  many  things  on 
the  strength  of  bodies  as  quite  familiar  to  bi»  thoughts, 
which  are  immediate  deductions  from  this  principle ; 
and  among  these  aii  the  facts  which  John  Bernoulli  so 
vauntingly  adduces  in  support  of  Leibnitst^s  finical  dog- 
mas about  the  force  of  bodies  in  motion  ^  a  doctrine 
which  Hooke  might  have  claimed  as  his  own,  had  he 
7a  nbt  perceived  its  frivolous  inanity. 
Migh  But  even  with  this  first  correction  of  Mariotte,  the 
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must  he  some  fulcrum,  some  support,  on  which  the  vir-8ireiigth  of 
tual  lever  BAD  mav^piess,  that  it  may  tear  asunder  the  MfttirriaU 
stretched  fibres.  Ihis  fulcrum  must  sustain  both  the  '■■  «  ' 
pressure  arising  from  the  cohesion  of  tlie  distended  fibres, 
and  also  the  action  of  the  external  force,  which  imme- 
diately tMids  to  cause  the  prominent  part  of  the  beam  to 
slide  along  the  section  DA.  Let  BAD  (fig.  5.)  be 
considered  as  a  crooked  lever,  of  which  A  is  the  ful- 
crum. Let  an  estemal  force  be  applied  at  B  in  the  di- 
rection-BP,  aad  let  a  force  equal  to  the  accumulated 
cofaeeiMi  of  AD  be  applied  at  O  in  the  direction  oppo- 
aite  to  AB,  that  is,  perpendicular  to  AO^  and  let  these 
two  fi>rces  he  supposed  to  balance  each  other  by  the  in- 
tervention of  the  lever.  In  the  first  place,  the  force  at 
O  must  be  to  the  force  at  B  as  AB  to  AO :  Therefore, 
if  we  make  AK  equal  and  opposite  to  AO,  and  AL 
equal  and  opposite  to  AB,  the  common  principles  of 
mechanics  inform  us  that  the  fulcrum  A  is  affected  in 
the  aame  manner  as  if  the  two  forces  AK.  and  AL  were 
immediately  applied  to  it,  the  fi>rce  AK  being  equal  to 
the  weight  P,  and  AL  equal  to  tlie  accumulated  cohe- 
aioB  actually  exerted  in  the  instant  of  fincture.  The  ful- 
crum is  therefore  really  pressed  in  the  direction  AM,  the 
diagonal  of  th«  paraHelogram,  and  it  most  resist  in  the 
direction  and  with  the  force  MA^  and  this  power  of  re- 
aistance,  this  support,  must  be  furnished  by  the  repul- 
sivc  forces  averted  by  those  particles  only  which  are  in  a 
state  of  actual  compression.  The  force  AK,  which'  is 
equal  to  the  external  force  P,  must  be  resisted  in  the  di** 
rection  KA  by  the  lateral  cohesion  of  Jthe.  whole  parti- 
cles between  D  and  A  (the  particle  D  is  not  only  drawn 
forward  but  downward).  This  prevents  the  part  CDAB 
from  slidiuff  down  along  the  section  DA.  73 

This  is  fully  verifird  by  experiment.     If  we  attempt^' '.' ^^-I^ 
to  break  a  long  slip  of  coriL,  or  any  such  very  compressi- ^"  ^j.    ^ 
ble  body,  we  always  observe  it  to  bulge  out  on  the  coa-  meot. 
cave  side  before  it  cracks  on  the  other  side.     If  it  ia  a 


^!^.      mechanism  of  transverse  strain  is  not  folly  nor  justly  ex- 

e  It  doeaP^^'"®^*   '^^^  force  acting  in  the  direction  BP  (fig.  5.), 

proper-  and  bending  the  body  A  BCD,  not  only  stretches  the 

rxplHin    fibres  on  the  side  oppo^te  to  the  axis  of  fracture,  but 

™*?^  compresses  the  side  AB,  which  becomes  concave  by  the 

strain*    Indeed  it  cannot  do  the  one  without  doing  the 

other  :  For  in  order  to  stretchy  the  fibres  at  D,  there 


n  of 

Aivene 

in. 


body  of  fibroas  or  foliated  texture,  it  seldom  fails  splin- 
tering ofi*  on  the  concave  side ;  and  in  many  cases  this 
splintering  is  very  deep,  even  reaching  halfway  through 
tb6  piece.  In  hard  and  granulated  bodies,  such  as  a 
piece  of  freestone,  chidk,  dry  clay,  sugar,  and  the  like, 
we  generally  see  a  considerable  splinter  or  shiver  fly  off 
from  the  hollow  side.  If  the  fracture  be  slowly  made 
by  a  force  at  B  gradually  augmented,  the  formation  of 
the  splinter  is  very  distinctly  seen.  It  fonns  a  triangu-  . 
lar  piece  like  alo,  which  generally  breaks  in  the  mid- 
dle. We  doubt  not  but  that  attentive  observation  would 
show  that  the  direction  of  the  crack  on  each  aide  of  I  is 
not  very  different  from  the  direction  AM  and  its  corre- 
spondent on  the  other  side.  This  is  by  no  means  a  cir- 
cumstance of  idle  curiosity,  but  intimately  connected 
with  the  mechanism  of  cohesion.-  74 

Let  us  see  what  consequences  result  from  this  state  of  ^^'^^^^J^"* 
the  case  respecting  the  strength  of  bodies.   Let  DaKCP^  J^^)^^* 
(fig.  8.)  represent  a  vertical  section  of  a  prism  of  com-  the  tute 
prciisible  materials,  such  as  a  piece  of  timber.   Suppose  of  the  case, 
it  loaded  with  a  weight  P  hung  at  ita  extremity.    Sup-  I'^ig*  ^* 
pose  it  of  such  a  constitution  that  all  the  fibres  in  AD 
are  in  a  state  of  dilatation,  while  those  in  AA  are  in  a 
state  of  compression.   In  the  instant  of  fracture  the  par- 
ticles at  D  and  £  are  withheld  by  forces  D</,  £  ^ ,  and 
the  particles  at  A  and  £  repel,  resist,  or  support,  with 
forces  a),  £•« 

Some  line,  such  as  deli%\  will  limit  all  these  ordi- 

nates, 


^it 
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'StfCBtth  of ''^^  wlitdi  npitwiit  tbefercMictDalljeierteiliDUw  '      Six  tian  wen  cut  4^tbvNi|h_aMl  tlM  eat  filM  wid 

-Usiolak  imUot  of  Cractare,     ir  the  fiwcet  be  m  tb«  exteuioaa  a  wedge  of  bird  wood  >tuck  in  witfc  m  Uttl«  fane:  thn 

''       >    '   'and  caropreMioiw,  aa  we  have  great  rcawn  to  believe,  brake  with  551. 

■  dek  aod  Ai}  will  be  two  straight  linefc     Thef  will  Six  ban  were  cot  faairtbrdagb,  mmI  the  cat waaflU 

'fbrmowitraiffbt  line  <f  A3,  if  theforcea  which  retlita  in  the  aanw  maimer :  tbcr  broke  witk  54^ 

certaia  dilatation  are  eqaaltotheforGef  wbieh  reHstan  Six  hart  were  cot  ^tbitJiroagfa:  tbeae  broke  witk  jjt, 

eqoal  compreivion.    But  this  ii  quite  accidental,  and  ia  A  batten  cut  ^tha  thnngk,  aacl  kNulcd  till  anrij 

not  ttrictljr  true  in  any  body.    In  moat  bodies  which  broken,  waa  unloaded,  and  the  wedge  taken  oet  of  tk 

-have  anj  conaiderable  firmneaa,  the  eompreaaion*  aaade  cut,     A  (hi^er  wedge  waa  imt  is  tight,  aa  na  to  anka 

^by  aaj  external  force  are  not  ao  great  aa  the  dilatationa  the  batten  atraight  again  by  filling  np  tite  a]Mce  left  b* 

mich  the  aame  force  wooldprodnce}  that  ia,  the  repul-  the  corapTeation  of  toe  wnod:  tiua  batten  bavke  wilt 

aiona  whlcb  are  excited  \>j  aoj  loppoeed  degree  of  com-  577  pounda. 

preaaion  are  greater  than  the  attnctioni  excited  bj  the  from  thia  it  ia  plain  that  more  tftna  -ydaof  thethiclL* 

-aame  degree  of  dilatation.     Henca  it  wilt  gencralljr  foU  oeaa  (perbapa  nearly  jtba)  contributed  nothing  ta  ik 

■low,  that  tba  angle  dAD  ia  leaa  than  the  angle  1 A  A,  atreo^. 

and  the  ordinatea  Di/,  £#,  &c.  ate  leaa  than  the  cor<  The  point  A  ia  the  centra  of  Irnetiire  m  Aiacaaa; 

neapooding  ordinatea  A),  Ei,  &«.  and  ia  order  to  eatimata  the  atrengtb  of  tbe  paet»,  «c 

But  whatever  be  the  naturaof  the  line  rfA2,  we  ara  may  anppote  that  the  crocdvd  lever  virtmllr  "-rrntj 

'oertainof  thia,  that  the  whole  area  AD  d  la  eqoal  to  tbe  in  theatrain  uDAB.   We  mnat  find  ibc  pout  I,  whkh 

-whole  area  A  A):  for  aa  the  force  at  B  ia  gradually  in-  ia  the  centre  of  effort  of  all  the  attractive  rort«8,<rlhat 

creaaed,  and  the  parta  between  A  and  D  an  more  cx'  point  where  the  foil  coheaion  of  ADoumt  beenliedl,ta 

tended,  and  greater  cobeaive  fbrcea  are  exited,  there  ia  aa  to  have  a  momentum  eqoal  to  tbo  Mccanulatad  ai^ 

alwa^a  aoch  a  degree  of  repnlaire  forces  excited  in  the  nienta  of  all  the  variaUe  forcaa.    We  mnat  in  like  ^» 

particlea  between  A  and  A  that  the  one  aet  preciaelv  ner  find  the  centra  of  effort  /of  the  lepolaive  or  1^ 

balancea  tbe  other.     The  farce  at  B,  acting  perpeodi-  porting  forcea  exerted  by  tbe  fibrea  lyiag  between  A 

cnlarly  to  AB,  baa  no  tendency  to  poah  the  whole  piece  and  A. 

eloaer  on  the  part  neat  the  wall  or  to  poll  it  away.  It  la  plain,  and  theremarkiaimpoclant,  timt  tkialart 

.The  aum  of  the  attractive  and  repuUive  forcea  actnally  centra  of  effort  ia  ihe  real  fulcrum  of  tbe  lever,  altba«^ 

oxcited  mnat  tbeicfon  be  eqoal.   Tbcae  annia  are  rapre-  A  ia  the  point  where  there  ii  oeilber  cxteiMiaa  imt  cao- 

eented  by  the  two  triangular  areaa,  which  are  therefore  traction }  for  the  lever  ia  aopported  in  the  aaoK  maHcr 

•quail  aa  if  the  repnliiona  of  the  whole  line  A  A  were  excHad 

The  greater  we  anppoae  the  rapnlaive  forcea  cArrc-  at  that  point.     Therefora  let  S  npreaent  tbe  anrfacrrf 

■ponding  to  any  degree  of  eompreaaion,  in  compariion  fracture  from  A  to  D,  and/repraaenttbe  nbaelnle  ceha- 

with  tbe  attractive  foiceacorrcapondiag  to  tbe  aame  de-  aionof  afibreat  D  in  the  matant  of  fracture.    Wcihall 

gree  of  extenaion,  the  smaller  will  A  A  be  in  compa-  haw/8  X  l+l=pl,orl:  I-|-(=/8:  »;  thati*,At 

riaon  of  AD.     In  a  piece  of  cork  or  sponge,  A  A  may  length  AB  !■  to  the  distance  between  tbe  two  ceatrta 

cfaanee  to   bo  equal  to  AD,  or  even  to  exceed  it ;  but  of  effort  I  and  t,  as  tbe  absolnte  cohesion  of  the  scctiaa 

in  a  piece  of  marble,  A  A  will  perbapa  be  very  tmaU  in  between  A  and  D  U  to  the  relative  atrengtb  of  the  ho- 

eompanaon  of  AD.  ,ion. 

Aa  impiw-       Now  it  is  evident  that  the  repoUive  forcea  excited  U  ^onld  be  perbapa  mere  accurate  to  make  Al  laJ 

uat  «™-betvfeen  A  and  A  have  no  share  m  preventing  tbe  fraa-  A  i  equal  to  the  dioUncea  of  A  from  the  borixontal  liact 

'?w^     '""•        .^  r'*''"  «""i;''»'"«  t"  "•  •»?  fnrniibmg  a  ful-  ^^sing  lhrt)0Kh  the  centrei  of  gravity  of  the  trianaha 

M»ibilitT  '=™'^  '"  '!"'  '"'^'  '■?  "'■"•  ""jpy  "••  CO''"'*""  «•'  ."">  d  AD  and  >  A  A.  It  ia  only  in  this  construction  that  tk 

7  Wr       particlea  in  AD  is  overcome.     Hence  we  see  an   im-  poi„t,  i  „d  ,-  ,„  the  centres  of  .«1  effort  of  tbe  acca. 

fcll>  pro.     portant  consequence  of  the  compreasibilit^  of  tbe  todv.  mulated  attractions  and  wpulaions.    But  I  and .-,  detci. 

.v.-a.            lu  power  of  resiaung  this  trmniversealrainia  diminish-  mi«d  aa  we  have  done,  are  the  points  where  the  foU, 

cd  by  It,  and  10  mncb  tbe  more  diminished  aa  the  atnff  ,q„,|^  .^tions  nay  be  all  applied,  so  as  to  produce  the 

•*  more  compressible.  „„e  momenta.     The  final  reaalta  are  the  same  in  betb 

This  IS  fully  verified  bv  aome  very  curiona  expert-  c^,„.    TI.e  attentive  and  dolj  infomed  reader  will  set 

menu  made  by  Do  Hamel.     Ho  took  16  bara  of  wri-  (bat  Mr  Bulfinger,  in  a  very  elaborate  disseit.tion  on  tk 

low  2  feet  long  and  ,  an  inch  aqnare,  and  aupporting  ,t„ugth  of  beams  in  the  Comment.  Petropobtm.  1720, 

them  by  props  under  theeods  he  broke  tbcm  by  weiRhts  j,„  commilted  several  mistakes  in  his  estimation  of  tk 

hung  on  the  middle.     He  brake  4  of  ihcm  by  wei(rhts  ,j,;oo,  „(■  i,,^  fibres.    We  mention  thU  becsuse  bis  wv 

of  40,  41.  47.  »»d  i^P»"'«'•  =   **«  «""   »  45:     ";  -""i-Jf"  "•  t^o^'i  '"d  'PP-'W  '<•  "  aothoritie.  by 

then  cut  four  of  ihcm  -^d  through  on  the  upper  side,  and  Muschrnbroek  and  other  authors  *f  note.     The  ntbica 

filled  np  the  cot  with  a  thin  piece  of  harder  wood  ituck  ),„  b„„  considered  by  many  authors  on  the  contiwat. 

•n  pretty  tight.    These  were  broken  by  48,  54,  Jo,  and  We  recommend  to  the  render's  perusal  tbe  yerv  mboW 

52  ponnds  ;  the  nwan  of  which  is  j  I .     He  cut  other  discussiona  in  the  Memoirs  of  the  Academv  of  Pari*  tot 

■fcoritbrongh«i>dlhrywerebrekenhy47  49,50,461  170a  by  Varignon,  tbe  Me  moire  for  1708  by  Pa  rait, 

the  mean  of  which  is  48.    Tl»  rrmaimng  four  weie  cut  .nd  particularly  that  of  Coulomb  in  the  ilem-porlu 

4da  i  and  ihcir  mean  atrengtb  waa  4a.  &avmM  Eirapger*,  tom.  vii. 

Another  aet  of  bu  expenmenU  is  still  more  remark-  it  ;,  evid«t  from  what  has  been  said  above,  that  if 

c     I.  ..          f     -11         ^  •    I.     I            J    .  Sand*  represent  the  sorfaceeoftbe  sections  abore  sad 

Six  batlens  of  willow  36  inches  long  ard  H  square  i^]„^  a,  and  if  G  and  rare  the  distances  of  theirce* 

Mere  broken  by  jij  pounds  at  a  medium.  trc*  of  gravity  from  A,  andDand  otbe  di.Unccsoftbeii 
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i£^th  oftetttres  of  odcillation,  and  D  and  d  their  wbole  depths, 
_         the  moinentmn  of  cohesion  will  be"'— ^^^ = j — 


D 


^pl. 


7« 
I  conse 


If  (as  is  most  likdy)  the  forces  are  proportional  to 
the  extensions  and  compressions,  the  distances  A I  and 

.    ,         GO  g.o 

Af,  which  are  respectively  ==  -^    and  ^,  are  te* 

spectively  =:  t  ^A,  and  |  A  A  -,  and  when  Uken  toge- 
ther are'=:  ^  D  A.  If,  moreover,  the  extensions  are 
equal  to  the  compressions  in  the  instant  of  fracture,  and 
the  body  is  a  rectangular  prism  like  a  common  joist  or 
beam,  then  D  A  and  A  A  are  also  equal  j  and  there- 
fore the  momentum  of  cohesion  is/b  X  tt  d  X  -f  ^>  ^ 

'^— ^,  =fb  d  X  i  d  zz  pL     Hence  we  obtain  this 

analogy,  "Six  times  the  length  is  to  the  depth  as 
the  absolute  cohesion  of  the  section  is  to  its  relative 
strength.'* 

.  ^^ Thus  we  see  Uiat  the  compressibility  of  bodies  has  a 

lec  far-  very  great  influence  on  their  power  of  withstanding  a 
* ""  transverse  strain.  We  see  that  in  this  most  favourable  sup- 
'^^^'  position  of  equal  dilatations  and  compressions,  the  strengh 
18  reduced  to  one  half  of  the  value  of  what  it  would  have 
been  had  the  body  been  incompressible.  This  is  by  no 
means  obvious  ;  for  it  docs  not  readily  appear  how  com- 
•pressibility,  which  docs  not  diminish  the  cobf  sion  of  a 
single  fihre,  should  impair  the  strength  of  the  whole.  The 
Reason,  however,  is  sufficiently  convincing  when  pointed 
ou<.  In  the  instant  of  fracture  a  smaller  portion  of  the 
section  is  actually  exerting  cohesive  forces,  while  a  part 
of  it  is  only  serving  as  a  fulcrum  to  the  lever,  by  whose 
means  the  strain  on  the  section  is  produced.  We  see  too 
that  this  diminution  of  strength  dtles  not  so  much  depend 
on  the  sensible  compressibility,  as  on  its  proportion  to  the 
dilatabilily  by  equal  forces.  When  this  proportion  is 
small,  A  A  is  small  in  comparison  of  AD,  and  a  greater 
portion  of  the  whole  fibre  is  exerting  attractive  forces. 
The  experiments  already  mentioned,  of  Du  Hamel  de 
Monccau,  on  battens  of  willow,  show  that  its  coropi*essi- 
bility  is  nearly  equal  to  its  dilatability.  But  the  case  is 
not  very  different  in  tempered  steel.  The  famous  Har- 
rison, in  the  delicate  experiments  which  he  made  while 
occupied  in  making  his  longitude  watch,  discovered  that 
a  rod  of  tempered  steel  was  nearly  as  much  diminished 
in  ite  length  as  it  was  augmented  by  the  same  external 
force.  But  it  is  not  by  any  meansxcttain  that  this  is 
tlie  proportion  of  dilatation  and  compression  which  ob- 
tains in  the  very  instant  of  fracture.  We  rather  imagine 
that  it  is  not.  The  forces  are  nearly  as  the  dilaUtions 
till  very  near  breaking  j  bnt  we  thiirit  that  they  dimi- 
nish when  the  body  is  just  going  to  break.  But  it  seems 
certain  that  the  forces  which  resist  compression  increase 
faster  than  the  compressions,  even  befortj  fracture.  W« 
know  incontestably  that  the  ultimate  resistances  to  com- 
pression are  insuperable  by  any  force  which  we  can  em- 
ploy. The  repulsive  forces  therefore  (in  their  whole  ex- 
tent) increase  faster  than  the  compressions,  and  are  ex- 
pressed by  an  assymptotic  branch  of  the  Boscovician 
curve  formerly  explained.  It  is  therefore  probable,  es- 
pecially in  the  more  simple  substances,  that  they  increase 
faster,  even  in  such  compressions  as  frequently  obtain  in 
the  breaking  of  hard  bodies.  We  are  disposed  to  think 
-that  this  is  always  the  case  in  such  bodies  as  do  not  fly 
'SoflF  in  splinters  on  the  concaTe  ^id^ }  but  this  must  be 
Vol..  XIX.  Part  11.  ^ 
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understood  with  the  exception  of  the  permanent  changes  streneth  ot 
which  may  be  made  by  compression,  when  the  bodies  are  MhU  rials, 
crippled  by  it.     This  always  increases  the  compression  *       y      ** 
itself,  and  causes  the  neutral  point  to  shift  still  more  to* 
wards  D.     The  effect  of  this  is  sometimes  very  great 
and  fatal. 

Experiment  alone  can  help  us  to  discover  the  propor- 
tion between  the  dilatability  and  compressibility  of  bo- 
dies. The  strain  now  under  consideration  seems  the  best 
calculated  for  this  research.  Tlius  if  we  find  that  a 
piece  of  wood  an  inch  square  requires  1 2,000  pounds  to 
tear  it  asunder  by  a  direct  pull,  and  that  2C0  pounds 
will  break  it  transversely  by  acting  10  inches  from  the 
section  of  fracture,  we  must  conclude  that  the  neutral 
point  A  is  in  the  middle  of  the  depth,  and  chat  the  at- 
tractive and  repulsive  forces  are  equal.  Any  notions 
that  we  can  form  of  the  constitution  of  such  fibrous  bo- 
dies as  tim*ber,  make  us  imagine  that  the  sensible  com- 
pressions, including  what  arises  from  the  bending  up  of 
the  compressed  fibres,  is  much  greater  than  the  real  cor- 
puscular extensions.  One  may  get  a  general  conviction 
of  this  unexpected  proposition  by  reflecting  on  what 
most  happen  during  the  fracture.  An  undulated  fibre 
can  only  he  drawn  straight,  and  then  the  corpuscular 
extension  begins  ^  but  it  may  be  bent  up  by  compres- 
sion to  any  degree,  the  corpuscular  compression  being 
little  affected  all  the  while.  This  observation  is  very  im- 
portant j  and  though  the  forces  of  corpuscular  repulsion 
may  be  almost  insuperable  by  any  compression  that  we 
can  employ,  a  sensible  compression  may  be  produced  by 
forces  not  enormous,  sufficient  to  cripple  the  beam.  Of 
this  we  shall  see  very  important  instances  afterwards.  _ 

It  deserves  to  he  noticed,  that  although  the  relative  The  pro. 
strength  of  a  prismatic  solid  is  extremely  different  in  the  portionnl 
three  hypotheses  now  considered,  yet  the  proportional  •*.*^"?'*'*  ^'^ 
strengths  of  different  pieces  follow  the   same   »*atio  j  pi^.^,^^  j^jj^ 
fiamely,  the  direct  ratio  of  the  breadth,  the  direct  ratio  low  th« 
of  the  square  of  the  depth,  and  the  inverse  ratio  of  the  same  nt- 
length.     In  the  first  hypothesis  (of  equal  forces)  the  ^^ 

strength  of  a  rectangular  beam  was*^ — r-,  in  the  second 

(of  attractive  forces  proportioned  to  the  extensions)  it 
fbd^      * 

pulsions  proportional  to  the  extensions  and  compressions) 
•it  was*^'  ■  ,  or  more  generally' — j-,  where  m  expres- 
ses the  unknown  proportion  between  the  attractions  and 
repulsions  corresponding  to  an  equal  extension  and  com- 
^pressioR.  ^g 

Hence  we  derive  a  piece  of  useful  information,  which  The 
is  confirmed  by  unexceptionable  experience,  that  the  ■^":"ff**  0^ 
strength  of  a  piece  depends  chiefly  on  its  depth,  that  is,  Lnd^^i  •  L 
on  that  dimension  which  is  in  the  direction  of  the  strain.  \y  ^^  \^^ 
A  bar  of  timber  of  one  inch  in  breadth  and  two  inches  depih. 
in  depth  is  four  times  as  strong  as  a  bar  of  only  one 
inch  deep,  and  it  is  twice  as  strong  as  a  bar  two  inches 
broad  and  one  deep  \  that  is,  a  joist  or  lever  is  always        . 
strongest  when  laid  on  its  edge.  '      And  tkere- 

There  is  therefore  a  choice  in  the  manner  in  which  fore  a 
the  cohesion  is  opposed  to  the  strain.    The  general  aim  ^^^^^  ^ 
must  be  to  put  Ihe  centre  of  effort  I  aa  fiu-  from  the  ful-  ^^^  ?**' 
crum  or  the  neutral  point  A  as  possible,  so  as  to  give  the  which  the 
greatest  energy  or  momentum  to  the  cohesion.    Thus  if  co'beuon'ti 
a  triangular  ba^  projecting  from  a  wall  is  loaded  with  aoppoMd  to 

JE  weight  ^••^•^ 


was 


and  in  the  third  (equal  attractions  and  re< 
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StreflKth  of  weight  at  itsestramitT,  !l  will  bear  thilce  as  much  nhen 

Mktrrialt.  one  of  tbe  sides  is  oppermost  as  nhen  it  is  undermost. 

*""'"'  ■*  ' '  The  bar  or  fig,  6.  nould  be  three  times  as  stroDg  if 

the  side  AB  were  nppermost  and  tbe  edge  DC  uitder- 

,„       most. 

Hence  it  foUons  that  tbe  strongest  joist  that 


Tbe  itrong- 

•It  joitthaicat  out  of  a  round  tree  i 
rcatest  quantity  ofli 


P^*^"  -  duct  of  its  breadth  by  the  square  of  its  depth  shall  be 
Ji^r  '  "  the  greatest  poaaible.  Let  ABCD  (fig.  9,)  be  the  sec- 
lig.  f.  tioii  of  this  joist  inscribed  in  the  circle,  AB  being  the 
breadth  and  AD  the  depth.  Since  it  ii  a  rectangular 
section,  the  di:igonal  BD  is  a  dzHnreter  of  the  circle,  and 
BAD  is  a  light-angled  triangle.  Let  BD  be  called 
a,  and  BA  be  called  * ;  then  AD  is  =  ^a'—x^. 
Now  we  must  Lave  AB  X  AD',  or  «  x  a* — ^,  or 
o*  ;r — f*,ft  roaxiroum.  Its  fluxion  a*  « — 3J*jrinust  be 
Made  =:  o,  or  o"  =  3  *',  or  **  =  — .     If  therefore  we 

make  DE  ^  \  DB,  and  draw  EC  perpendicalar  to  BD, 
it  will  cut  the  circumference  in  tbe  point  C,  which  de- 
termines tbe  depth  BC  and  the  breadth  CD. 

BecanseBD  :  BC  =  CD  :  CE,  we  have  the  are* of 
the  section  BC-CD=BD-CE.    Therefore  the  diflerant 
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strength  of  the  same  quantity  of  matter  in  the  form  of  ah 
solid  cylinder  i«/^  X  \  BD  ;  so  that  tbe  strength  of  tbe  H 
ring  is  to  that  of  tbe  solid  rod  of  equal  weight  as  F  » *" 
to  I  BD,  or  nearly  as  FC  to  BD.  This  will  easil;  ap- 
pear by  resollcciiog  that  FO  i«  = ^^ —  (se 

TATIOn),    and    that    the    momentum    of   cohesi 


eRo- 


e  which  has  tbe 
ich  that  the  pro- 


1  BDa 


having  I 
to  their  heights  CE. 
less  than  the  section  Be  Da,  whose  fonr  sides  are  equal. 
The  joist  so  shaped,  therefore,  is  beCh  stronger,  lighter, 
.         and  cheaper. 
A  bollow         The  sttrngth  of  ABCD  Is  to  that  of  o  B  c  D  as 
tube  UnuiK- 10,000  to  9 1 86,  a^d  the  weight  and  expence  as  10,000 
crihaaa     to  10,6071  so  that  ABCD  is  preferable  ton  fi  C  1)  in 
"   U^nbi     ^^^  proportion  of  10,607  to  9186,  or  nearly  H5'o  lOO. 
tlie  HUM  From  the  aame  principles  it  follows  that  a  hollow  lobe 

qisntiijr  sT  is  Stronger  than  a  mlid  rod  containing  the  same  ^an- 
niKtter,  tity  of  matter.  Let  fig,  10,  represent  the  aection  of  a 
rig.  10.  pyiindrre  tube,  of  which  AFand  BE  a  " 
interior  dlameteni,  and  C  the  centre 
pendicular  to  BC,  and  join  DC.  Thi 
CD'— CB>,  BD  is  the  radius  of  a  ci 
■ame  quantity  of  matter  with  the  rin_ 
the  atrenglh  by  the  first  hypothesis,  it  is  evident  that 
the  strenglh  of  the  tcibe  will  be  to  that  of  the  BoHd  cy- 
linder, whose  radius  is  BD,  as  BD'x  AC  to  BD'xBD; 
that  is,  as  AC  to  St>  :  for  BD*  expresses  the  cohesion 
of  tbe  ring  of  the  circle,  and  AC  and  BD  are  equal  to 
distances  of  the  centres  of  effort  (the  same  wilh  the 
centres  oT  gVavity)  of  the  Ting  and  circ^e  frodli  the  :^s 
6T  Tbe  " 


.  Draw  BD  per- 
en,  because  BD'= 
rcle  containing  the 


Emersnn  has  given  a  very  InaccunKe  appro ximatioD 
to  this  value  in  his  Mechamcs,  4I0. 

Thii  property  of  hollow  tubes  is   accompanied  abow 
with  greater  stiBness  ;  and   tbe  superiority  in  strcsjitb'"' 
and  btilfness  is  so  niuch  the  greater   as  tbe  surronodiog 
shell  is  thinner  in  proportion  to  its  diameter. 

Here  we  see  the  admirable  wisdom  of  the  Anlbor  sfm 
nalun   in  forming' the  bones  of  animal   limbs   bollaa,n 
The  bones  of  ihc  arms  and  legs   have   to   perform  ibc^ 
office  of  levers,  and  are  thus  opposed  to  very  great  tiant.|" 
vene  strains.    By  this  form  they  become  incomparably  u 
■trangerand  stifl'er,  and  give  more  room  far  the  inwrtioa 
of  nmaclrs,  while  ibey  are  lighter   and   therefore  nton 
agile  ;  and  (he  same  Wisdom  bas  made  use  of  ibis  hol- 
low for  other  valuable  purposes  of  the  animal  economy. 
In  like  manner  the  quills  in  the  wings  of  birds  acqoiie 
by  their  thinness  the  very  great  strength  which  is  ncce» 
sary,  while  lliey  are  so  light  as  to  give  aufBcient  buoy- 
ancy to  tbe  animal  in  (lie  rare  medium  in  which  ii  matt 
liv«  and  fly  about.     Tbe  stalks  of  many  plants,  such  at 
all  the  grasses,  and  many  reeds,  are  in  like  manner  bat- 
tow^  and  thus  possfss  «n  extraordinary  alreoglb.     Our 
t*st  engfneei-s  now  begin  to  imilate  iHiturt;  by  makiD| 
many  parts  of  their  Btacbines  bollew,  ■u<-b  as  tlteir  aiks 
of  cast  iron,  &c,  \  and  the  ingenious  Mr  Ramsden  bow 
makes  the  axes  and  framings  tX  his  great  astionoraical 
instruments  in  the  same  manoer. 

In  the  supposition  of  bamogeneoue  texture,  it  is  plaia 
that  the  fracture  happens  as  soon  as  the  particlrs  al  D 
are  separated  bryond  riteir  utmost  limit  of  cobestoD. 
This  is  a  d^lermined  quantity,  and  tbe  piece  bends  till 
this  degree  of  extension  is  prodnced  in  the  ouleriMSl 
fibre.  It  fallows,  that  the  smaller  Ive  suppose  the  die- 
tance  between  A  and  D,  the  greater  will  be  the  carva- 
tnre  which  the  beam  wilt  acquire  before  it  breaks. 
Greater  depih  therefore  make*  a  beam  not  only  siroagcr 
but  also  stilTer.  Bwt  if  tbe  parallel  -6breB  can  slide  an 
each  other,  both  the  strength  and  tl>e  sliflwess  willbt 
di«)inislwd.  Thereiore  if,  instead  bf  otie  beam  D^KCf-^ .1 
(fig.  8,)  we  suppose  two,  DABC  a«d  Ad-KB,  not  cohM* 


The  proportion  of  these  strengths  will  be  diflVreiit  in     '"R-  "»<=''  "f  t'*"  "''*  l*™*.  *"'!  t^  extenaio*  of  tN(B« 


ttve  otiier  'liypolliCses, 
^neral  fofmula;  but 
oTthe  ring  or  hbltow  tnoe. 

The  following  very  simple  solution  will  be  readily 


fibren  AB  of  the  mider  beam  wiH  not  binder  the  «( 
premirtn  »f  the  adjnining  fibres  AB  of  the  «|iper  be*B.^ 
The  two  together  therefore  will  not  be  nwtv  ibaa  twtccbcfa 
as  strong  as  One  of  tliem  (snj^rasing  DAezA  a)  instead 


r^Otfd bythe  hrteTIIgent  Wader.  LetO he  the Cenrre     ■ofbeing  foortiwies  aastroi^jand ibey  will  bend  .  .      _ 
■■•■'■'  ...  ...       .J,  either  ef  tbem  alone  would  btfnd   by  hulf  ibe  lead. 

This  may  be  prevewted^  if  it  wete  posMbie  !•  unite  lb« 
two  beams  all  along  the  seam  AB,  so  that  the  one  sUJ 
■RM  slide  on  the  other.  This  wiay  be  done  in  tnidl 
■Works,  by  gluing  tbem  together  wrtih «  cewent  as  stfMg 
«s  the  Tianral  lateral  cohesion  of  iheAbreSk  l/tbiacaa- 
We  have  Ftu  =:'^^-i^^ — -^^-^^  ^  -.iJ_VJL.li^L  Wt  he  done  <«it  cannot  in  large  wtfrfcaX  tbe  slidiagis 
pntvtntc^  by  raoOLiNU  the  Realms  together  ;  that  it^ 
by  GUttitig  dowa  several  rectangular  «stchca-ia  tbe  ^ 
per  aide  of  the  ]owAbc«a^  BadmalciBgrnanlaTnelcbt* 


n  of  the  exterior  circle,  0  the  centre  of  oscil- 
lation of  Ac  iliner  circle,  and  tctbe  Centt-e  of  oscillstion 
of  Ibe  ring  included  between  them.  Let  M  be  the 
quantity  ofsurface  of  tbe  extetior  circle,  m  that  of  the 
inner  circle,  Knd  ft  that  of  tbe  ring. 

_M-FO— mJi;o  ^  5FC'  +  EC 
*FC 
_/f  xFi    ■ 


and  the  strength  of  the  ring  = 


,   and   iSe 


K<  xi« 


g.  12* 


8S 
ow 

rength 

ay  be 

unbioed 

ith  plift- 

enesi. 


8tf 
[arimt  of 
Attnic* 
on. 


STBEHGTH  OF 

rtfngib  of  ID  the  under  fide  of  the  upper  beAni,  and  fillipg  up  the 

Iftteriak.  square  spaces  with  piecea  of  verj  hard  wood  firn»)y  dri? 
ven  in,  as  represented  in  fig.  li.  8ome  employ  iron 
bolts  by  way  of  joggles.  But  wheo  the  joggle  is  much 
harder  than  the  wood  into  which  it  ia  driven,  it  is  very 
apt  to  work  loose,  by  widening  the  hole  into  which  it  is 
lodged.  The  same  thing  id  sometimes  done  by  scarfing 
the  one  upon  the  other,  as  represented  in  fig.  12.) 
but  this  wastes  more  timber,  and  is  not  so  strong,  be- 
cause the  mutual  hooks  which  this  method  form  on  each 
beam  are  very  apt  to  te^  each  other  up.  By  one  or 
other  of  these  methods,  or  something  similar,  may  a 
compound  beam  be  formed,  of  any  depth*  which  will 
be  almost  as  stiff  and  strong  as  an  entire  piece* 

On  the  other  hand,  we  may  combine  strength  with 
pliableness,  by  composing  our  beam  of  several  thin  planks 
laid  on  each  other,  till  they  make  a  proper  depth,  and 
leaving  them  at  full  liberty  to  slide  on  each  other.  It 
is  in  this  manner  that  coach-springs  are  formed,  as  is  re- 
presented iu  fig.  13.  In  this  assemblage  there  must  be 
no  joggles  nor  bolts  of  any  kind  put  through  the  planks 
or  plates  ^  for  this  would  hinder  their  mutual  sliding. 
They  must  be  kept  together  by  straps  which  surround 
them,  or  by  something  equivalent. 

The  preceding  observations  show  the  propriety  of 
some  maxims  of  construction,  which  the  artists  have  de- 
rived from  long  experience. 

Thus,  if  a  mortise  is  to  be  cut  out  of  a  piece  which 
is  exposed  to  a  cross  strain,  it  should  be  cut  out  from 
that  side  which  becomes  concave  by  the  strain,  as  in 

ig.  14.  and  fig-  14-  ^ut  by  no  means  asio  fig.  15. 

{.  If  a  piece  Is  to  be  strengthened  by  the  addition  of 

another,  the  added  piece  must  be  joined  to  the  side 

g.i^^^d  which  grows  convex  by  the  strain,  as  in  fig.  J 6.  and 

r.  1 7. 

Before  we  go  any  farther,  it  will  be  convenient  to  re- 
cal  the  reader^s  attention  to  the  analogy  between  the 
strain  on  a  beam  projecting  from  a  wall  and  loaded  at 
the  extremity,  and  a  beam  supported  at  both  ends  and 
loaded  in  some  intermediate  point.  It  is  sufficient  on 
this  occasion  to  read  attentively  what  is  delivered  in  the 
article  RooF,  N^  1 9. — We  learn  there  that  the  strain 

0*  17*  on  the  middle  point  C  (fig.  17.  of  the  pcesent  article) 
of  a  rectangular  beam  AB,  supported  on  props  at  A 
and  B,  is  the  same  as  if  the  part  CA  projected  from  a 
wall,  and  were  loaded  with  the  half  of  the  weight  W 
suspended  at  A.  The  momentum  of  the  strain  is  there- 
fore jWx  fAB,  =Wx  i  AB=i)  4/,  or^.       The 

4  . 
momentum  of  cohesiQU  must  be  equal  to  this  in  every 

hypothesia. 

'  Having  now  considered  in  sufficient  detail  the  circum- 
stances which  aSect  the  strength  of  any  section  of  a  solid 
body  that  is  strained  transversely,  it  is  necessary  to  take 
notice  of  some  of  the  chief  modificAtioas  of  the  strain  it- 
self. We  shall  consider  only  those  that  occur  most  fra- 
^iu:ntly  in  our  constructions. 

The  strain  depends  on  the  extern^  force,  and  also  on 

87       the  lever  by  which  it  acts. 

lie  ttrain       It  is  evidently  of  importance,  that  since  the  strain  is 

pendf  on  exerted  in  any  section  by  means  of  the  cohesion  of  the 

e  eiter-  ^^^^^  intervening  between  the  section  under  considera- 

^^^     tlon  and  the  point  of  application  of  the  external  force, 

the  body  must  be  able  in  all  these  intervening^  parts  to 

propagate  or  excite  tlie  strain  in  the  remote  section.  In 


7! 
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every  part  it  must  be  s^ble  to  resist  the  strain  excited  in  Strength 
that  part.  It  should  therefore  be  equally  strong  ;  aqd  MateuH 
it  is  useless  to  have  any  part  stronger,  because  the  piece '~~~ 
will  nevertheless  break  where  it  is  not  stronger  through- 
out \  and  it  is  useless  to  make  it  stronger  (relatively  to 
its  strain)  in  any  part,  for  it  will  nevertheless  equally 
fail  in  the  part  that  is  too  weak. 

Suppose  then,  in  the  first  place,  that  tlie  strain  arises 
from  a  weight  suspended  at  oqe  extremity,  while  the 
other  end  is  firmly  fixed  in  a  wall.  Supposing  also  the 
cross  sections  to  be  all  rectangular,  there  are  several 
ways  of  shaping  the  beam  so  that  it  shall  be  equally 
strong  throughout.  Thus  it  may  be  equally  deep  in 
every  part*  the  upper  and  under  surfaces  being  horizon- 
tal planes.  The  condition  will  be  fulfilled  by  making 
all  the  horizontal  sections  triangles,  as  in  fig.  18.  The 
two  sides  are  vertical  planes  meeting  in  an  edge  at  the 
^xtrenijty  Ju.  For  the  equation  expressing  the  balance 
of  strain  and  strength  is  p  l=f^  ^*»  Thereforce  since  d^ 
is  the  sanie  throughout,  and  aIso/7,  we  must  have^  ^=/, 
and  h  (the  breadth  AD  of  any  section  A  BCD)  must  be 
proportional  to  /  (or  AL),  which  it  evidently  is. 

Or,  if  the  beam  be  of  uniform  breadth,  we  must  have 
d*  everywhere  proportional  to  /.  This  will  be  obtained 
by  making  the  depths  the  ordinates  of  a  common  para- 
bola* of  which  L  is  the  vertex  and  the  length  is  the 
axis.  The  upper  or  under  side  may  be  a  straight  line, 
as  in  fig.  19.  or  the  middle  line  mav  he  straight,  and  Fig.  i^« 
then  both  upper  and  under  surfaces  will  be  curved.  It  is 
aimost  indifferent  what  is  the  shape  of  the  upper  and 
upder  surfacec,  provided  the  distances  between  them  in 
every  part  be  as  the  ordinates  of  a  common  parabola. 

Or,  if  the  sections  are  all  similar,  such  as  circles, 
squares,  or  any  other  similar  polygons,  we  must  hava 
d^  or  i^  proportional  to  /,  and  the  depths  or  breadths 
must  be  as  the  ordinates  of  a  cubical  parabola.  gg 

It  is  evident  that  these  are  also  the  proper  forms  for  And  ra  t 
a  lever  moveable  round  a  fulcrum,  and  acted  on  by  a  fona  of  t 
force  at  die  extremity.     The  force  comes  in  the  place '^J[f"  ^^ 
of  the  weight  suspended  in  the  cases  already  considered ;  ^^   ' 
and  as  such  levers  always  are  connected  with  another 
arm,  we  readily  see  that  both  arms  should  b^  fashioned 
in  tiie  same  manner.     Thus  in  fig.  1 8.  the  piece  of  tioi- 
ber  may  be  supposed  a  kind  of  steelyard,  moveable 
round  a  horizontal  axis  OP,  in  the  front  of  the  wall, 
and  having  the  two  weights  Pand  s-in  equilibrio*    The 
strain  occasioned  by  each  at  the  section  in  which  t^e 
axis  OP  ifi  placed  mMst  be  the  same,  and  each  arnoi  0)L 
and  O  X  must  be  equally  strong  in  all  its  parts.     T^e 
longitudinal  sections  of  each  arm  must  be  a  triangle,  a 
common  parabola^  or  a  cubic  parabolai  according  to  the 
conditions  previpiiftly  £^ven. 

And,  moreover,  all  these  forms  are  equally  strong  : 
For  any  one  of  them .  is  equally  strong  in  all  its  parts, 
and  tliey  are  all  supposed  to  have  the  same  section  at  the 
front  of  the  wall  or  at  the  fulcf  urn.  They  are  not,  how- 
ever, equally  stiff.  The  first,  represented  in  fig.  18.  will 
bend  least  upon  the  whole,  and  the  one  formed  by  the 
cubic  parabola  will  bend  most.  But  their  curvature  at 
the  very  fulcrum  will  be  the  same  in  all. 

It  is  ^o  plain,  that  if  the  lever  is  of  the  second  or 
third  kind,  that  is,  having  the  fulcrum  at  one  extremi- 
ty, it  must  still  be  of  the  s^me  shape  j  for  b  abstract 
mechanics  it  is  indifferent  which  of  the  threa  points  is 
coniidsrfrd  as  th»  mi*  of  motion.    In  every  lever  2he 

5E  a  two 
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SircDgili  ortno  Torces  at  the  extremities  net  in  one  direction,  xnd 
M«ier[ttlii.  ibe  force  in  the  middle  sets  in  (lie  opposite  direction,  and 
•  "'  the  great  strain  is  always  at  that  point.  Therefore  a 
lever  such  as  fig.  18.  moveable  round  an  axis  passing  ho- 
rizantallj  through  A,  and  acting  against  an  obitacle  at 
OP,  is  equally  able  in  all  its  pai-ts  to  resist  the  strains 
excited  in  those  parts. 

The  same  principles  and  the  same  constrDCtion  will 
apply  to  beams,  such  as  joists,  supported  at  the  ends  L 
and  A  (fig.  18.),  and  loaded  at  some  Intermediate  part 
OP.  This  irill  appear  evident  by  merely  inverting  the 
directions  of  the  forces  at  these  three  points,  or  hy  re- 
Ep  curring  to  the  article  KoOFS,  N"  19. 
The  enter-  Hitherto  we  have  supposed  the  external  straining 
'  force  as  acting  only  in  one  point  of  the  beam.     But  it 

J,  may  be  uniformly  distributed   all   over  the  beam.     To 

tiibuti'd  make  abeam  in  such  circumstances  equally  strong  in 
oTcr  the  all  its  part'i,  the  shape  must  he  coaaiderablv  diBerent 
'•'^  from  the  former. 

9°  Thus  snppose  the  beam  to  project  from  a  wall. 

To  make  ■       j,-  j^  ^  ^f  ^^^j^i  breadth  throughout,  its  sides  being 
■Lran^        vertical  planes  paralkl  to  rath  other  and  to  the  length, 
which  pro-  the  vertical  section  in  the  direction  of  its  length  most  be 
jecii  figoi    a  triangle  instead  of  a  common  parabola^  for  the  weight 
a  Will.         uniformly  distributed  over  the   part   lying  beyond   any 
section,  is  as  (he  length  beyond  that  section  :  and  since 
it  may  all  be  conceived  aa  collected  at  its  centre  oFgra- 
vity,  which  is  the  middle  of  that  length,  the  lever  by 
which  [his  load  acts  or  strains  the  section  Is  also  propor- 
tional to  the  same  length.     The  str.-iin  on  the  section 
(or  momentum  of  the  load)  is  as  the  square  of  that 
length.     The  section  must  have  strength  in  the  same 
proportion.     Its  strength  being  as  the  brcaHlh  and  the 
iquare  of  the  depth,  and   the  breadth  being  constant, 
the  square  of  the  depth  of  any  section  must  be  as  the 
square  of  its  distance  from  the  end,  and  the  depth  must 
be  as  th»t  distance-,  and  therefore  the  longitudinal  ver- 
tical section  muEit  be  a  triangle. 

But  if  all  the  transverse  sections  are  circles,  squares, 
or  any  other  similar  figures,  the  strength  of  evei-y  sec- 
tion, or  the  cube  of  the  diameter,  must  be  as  the  square 
of  the  len^th^beyond  that  section,  or  the  square  of  its  ' 
distance  from  the  end;  and  the  sides  of  the  beam  must 
be  a  semicubical  parabola. 

If  the  upper  and  under  surfaces  are  horizontal  planes, 
it  is  evident  that  the  breadth  mUst  he  as  the  squsre  of 
the  distance  from  the  end,  and  the  horizontal  sections 
may  be  formed  by  arches  of  the  common  parabola,  ha- 
ving the  length  for  their  tangent  at  the  vertex. 

By  recurring  to  the  analogy  so  often  quoted  between 

a  projecting   beam  and  a  joist,  ne  maji  determine  the 

proper  form  of  joists  which  are  uniformly  loaded  through 

„         llelr  „l,ol,  l,„glh. 

The  utrain       This  is  a  frequent  and  important  case,  being  the  of- 

upon  a         fice  of  joists,  rafters,  &c. ;  and  there  are  some  circum- 

'   stances  which  must  be  particularly  noticed,  because  they 

are  not  so  sbvious,  and  have  been  misunderstood.  When 

a  beam  AB  (fig.  23.)  is  supported  at  the  ends,  and  a 

weight  is  laid  on  any   point  P,  a  strain  is  excited  in 

every  part  of  the  beam.     The  load  on   P  causes  the 

beam  to  press  on  A  and  B,  and  the  props  react   with 

forces  equal  and  opposite  to  these  pressures.     The  load 

at  P  is  to  the  pressures  at  A  and  B  as  AB  to  FB  and 

FA,  and  the  pressure  at  A  is  to  that  at  B  as  PB  to 

FAi  the  beam  therefore  is  in  lbs  same  state,  with  re- 


spect to  strain  in  every  p«rt  rf  it,  m  if  it  were  iMtiags 
OB  H  pr«p  at  F,  and  were  loaded  at  the  ends  witk  I 
weights  equal  to  the  two  pressure*  on  the  props :  aad  *■ 
observe,  these  pressures  are  such  as  will  balance  each 
other,  being  inversely  as  tbeir  distances  from  P.  LetP 
represent  the  weight  or  load  at  P.  The  pressure  od  (hi 
prop  F  must  be  Fxro'      This    is    therefore  the  re- 

action  of  the  prop  B,  and  is  the  weight  which  we  may 
suppose  suspended  at  B,  when  we  coDtreire  the  beam 
resting  on  a  prop  at  P,  and  carrying  the  twIaociDg 
wel|;hts  at  A  and  B. 

The  strain  occasioned  at  any  other  point  C,  by  the 
load  F  at  P,  is  the  same  with  the  itrain  at  C,  Inr  the 

weightPx-T^  hanging  at  B,  when  the  beam  rests  on 

P,  in  the  manner  now  supposed  ;  and  it  is  the  tame  IF 
the  beam,  Instead  of  being  balanced  on  a  prop  at  P, 
had  its  part  AP  fixed  In  a  wall.  This  is  evident.  Now 
we  have  shown  at  length  that  the  strain   at  C,  by  iht 

weight  P  X 1^  hanging  at  B,  is  P  x  J^  X  BC.      W. 

desire  it  to  be  particularly  remarked  that  the  pressure  it 
A  has  DO  influence  on  the  strain  at  C,  arising  from  Iht 
action  of  any  load  between  A  and  C  ;  for  it  is  indlfTrt- 
ent  how  the  part  AF  of  the  projecting  beam  PB  is  sup- 
ported. The  weight  at  A  just  performs  the  sdme  office 
with  the  wall  In  which  we  suppose  the  beam  to  be  fix- 
ed. We  are  thus  particular,  because  we  have  seMi 
even  persons  not  unaccustomed  to  discussions  of  thii 
kind  puzzled  in  their  conceptions  of  this  strain. 

Now  let  the  load  P  be  laid  on  some  poliit  p  between 
C  and  B.  The  same  reasoning  shows  us  that  the  point 
is  (with  respect  to  strain)  in  the  same  Etate  as  if  the 
beam  were  fixed  In  a  wall,  embracing  the  part  p  B,tBi 

a  weight  =  P  X  T~ii  "^>^  hang  oa  at  A,  and  the  straia 
at  C  is  F  X  ll  X  AC. 

In  gcaernl,  therefore,  the  strain  on  any  point  C,  aI^i| 
sing  from  a  load  P  laid  on  another  point  P,  is  proper- i^ 
tional  to  the  rectangle  of  the  distances  of  P  and  C  from''" 

tlie  ends  nearest   to  each.     It  is  P  X  "^*^--,  or 

P  X  ■  .p — ,  according  as  the  load  lies  between  C 
and  A  or  between  C  and  B. 

Cor.  I.  The  strains  which  a  load  on  any  point  P 
occasions  on  the  points  C,  c,  lying  on  the  same  side  of 
P,  are  as  the  distances  of  these  points  from  the  end  B. 
In  like  manner  the  strains  on  E  and  e  are  as  £A  and 
e  A. 

Cor.  2.  The  strain  which  a  load  occasions  in  the  part 
on  which  it  rests  is  as  the  rectangle  of  the  parts  on  each 
side.  Thus  the  strain  occasioned  at  C  by  a  load  is  U 
that  at  D  by  the  same  load  as  AC  X  CB  to  AD  X  DB. 
It  is  therefore  greatest  in  the  middle. 

liCt  us  now  consider  the  strain  on  any  point  C  arising  Tli 
from  a  load  uniformly  distributed  along  the  beam.  Iiet*" 
AP  be  represented  by  x,  and  ¥ p  by  r,  and  the  wboleji, 
weight  on  the  beam  by  a.     Then  tk 
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eii?tli  of  •  T*  ••? 

ateriala.  Pressure  on  Rby  the  weight  onP/?=a  j^  X  -r^ 


Or 


zia 


XX 


AO 


Pres.  on  B  by  whole  wt.  on  ACz=a-r-^=a— j-^, 

Strain  at  C  by  the  weight  on  ACrra l"jn~"' 

EC*  X  AC 

Strain  at  C  by  the  weight  on  BC=:o ajIT"' 

T^    u      1,1      .        AP        AC'xBC+BC'xAC 
Ho.  by  whole  wt.  on  Al3=o 


2AB' 


ACxBCxAC+CB  _  ACxBC 
=  ^ ilB^ '  -^    2AB    ' 


"eputa- 
u 


Thus  we  see  that  the  strain  is  proportional  to  tlie 
rectangle  of  the  parts,  in  the  same  manner  as  if  the 
load  a  had  been  laid  directly  on  the  point  C,  and  is  in- 
deed equal  to  one-half  of  the  strain  which  would  be  pro^ 
duced  at  C  by  the  load  q  laid  on  there. 
itakes  in      It  was  necessary  to  be  thus  particular,  because  we  see 
I  subject  in  some  elementary  treatises  of  mechanics,  published  by 
tmitted  authors  of  reputation,  mistakes  which  are  very  plausible, 
l^ni.*^'   and  mislf  ad  the  learner.    It  is  there  said,  that  the  pres- 
sure at  B  from  a  weight  uniformly  difiused  along  AB 
is  the  same  as  if  it  were  collected  at  its  centre  of  gra- 
vity, which  would  be  the  middle  of  AB ;  and  then  the 
strain  at  C  is  said  to  be  this  pressure  at  B  multiplied 
by  BC.     But  surely  it  is  not  difficult  to  see  the  differ- 
ence of  these  strains.     It  is  plain  that  the  pressure  of 
gravity  downwards  on  any  point  between  the  end  A  and 
the  point  C  has  no  tendency  to  diminish  the  strain  at 
C,  arising  from  the  upward  reaction  of  the  prop  B  ^ 
whereas  the  pressure  of  gravity  between  G  and  B  is  aK- 
most  in  direct  opposition  to  it,  and  must  diminish  it. 
We  may  however  avoid   the  fluxionary  calculus  with 
safety  by  the  consideration  of  the  centre  of  gravity^  by 
f  upposing  the  weights  of  AC  and  BC  to  be  collected  at 
their  respective  centres  of  gravity  \  and  the  result  of 
this  computation  will  be  the  same  as  above:  and  we 
may  use  either  method,  although  the  weight  is  not  uni- 
formly distributed,  provided  only  that  we  know  in  what 
manner  it  is  distributed. 

This  investigation  is  evidently  of  importance  in  the 
practice  of  the  engineer  and  architect,  informing  them 
what  support  is  necessary  in  the  difierent  parts  of  their 
constructions.  We  considered  some  cases  of  this  kind 
in  the  article  Roofs. 

It  is  now  easy  to  form  a  joist,  so  that  it  shall  have 
which  the  same  relative  strength  in  all  its  parts, 
have  j^  r^o  make  it  equally  able  in  all  its  parts  to  oarry  a 
ire  R'^"  weight  laid  on  any  point  C  taken  at  random,  or 
gth  in  uniformly  diffused  over  the  whole  length,  the  strength 
«paru.of  the  section  at  the  poiut  C  must  be  as  ACxCB. 
Therefore, 

T.  If  the  sides  are  parallel  vertical  planes,  the  square 
of  the  depth  (which  is  the  only  variable  dimension)  or 
CD*,  must  be  as  AC  xCB,  and  the  depths  must  be  or- 
dinates  of  an  ellipse. 

2.  If  the  transverse  sections  are  similar,  we  must 
make  CDS  as  AC  xCB. 

3.  If  tiie  upper  and  under  surfaces  are  parallel^  the 
breadth  must  be  as  AC  x  CB, 
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II.  If  the  beam  is  necessarily  loaded  at  some  given  Strength  of. 
point  C,  and  we  would  have  the  beam  equally  able  in  Material!, 
all  its  parts  to  resbt  the  strain  arising  from  the  weight 
at  C,  we  must  make  the  strength  of  every  transverse 
section  between  C  and«either  end  as  its  distance  from 
that  end.     Therefore, 

1.  If  the  sides  are  parallel  vertical  planes,  we  must 
make  CD»  :  EF«=AC  :  AE. 

2.  If  the  sections  are  similar,  then  CD^ :  EF^rrAC  : 
AE. 

3.  If  the  upper  and  under  surfaces  are  parallel,  then, 
breadth  at  C  :  breadth  at  E=AC  :  AE.  ^ 

The  same  principles  enable  us  to  determine  the  strain  The  strafn 
and  strength  of  square  or  circular  plates,  of  diflferent  ex-  and 
tent,  but  equal  thickness.     This  may  be  comprehended '^'^'^gth  of 
in  this  general  proposition.  »quarc  01 

Similar  plates  of  equal  thickness  supported  all  round  pi^^^^g  ^f 
will  carry  the  same  absolute  weight,  uniformly  distri- different 
buted,  or  resting  en  similar  points,  whatever  is  their  extent,  b«t 
extent.  of  equal 

Suppose  two  similar  oblong  plates  of  equal  thickness,  mav  b^d*    • 
and  let  their  lengths  and  breadths  be  L,  /,  and  B,  6.  termined 
Let  their  strength  or  momentum  of  cohesion  be  C,  c,  from  the 
and  the  strains  from  the  weights  W,  ur,  be  S,  *.  •*"*«  P"**^ 

Suppose  the  plates  supported  at  the  ends  only,  and^*^ 
resisting  fracture  transversely.  The  strains,  being  as  the 
weights  and  lengths,  are  as  WL  and  wl^  but  their  co- 
hesions are  as  the  breadths ;  and  since  they  are  of  equal 
relative  strength,  we  have  WL  :  tif/=B  :  ^,  and  WL  b 
zzw  I B  and  L  :  i^w  B  :  W  ^ :  but  since  they  are  of 
similar  shapes  L  :  /=B  :  6,  and  therefore  t/;=rW. 

The  same  reasoning  holds  again  when  they  are  also 
supported  along  the  sides,  and  therefore  holds  when  they 
are  supported  all  round  (in  which  case  the  strength  is 
doubted). 

And  if  the  plates  are  of  any  other  figure.  Such  as  - 
circles  or  ellipses,  we  need  only  conceive  similar  rect^ 
angles  inscribed  in  them.  These  are  supported  all 
around  by  the  continuity  of  the  plates,  and  therefore 
will  sustain  equal  weights  y  and  the  same  may  be  said 
of  the  segments  which*  lie  without  them,  because  the 
strengths  of  any  similar  segments  are  equal,  their 
Fengths  being  as  their  breadths-. 

Therefore  the  thickness  of  the  bottoms  of  vessels  hold* 
ing  heavy  liquors  or  grains  should  be  as  their  diameters,  . 
and  as  the  square  root  of  their  depths  jointly. 

Also  the  weight  which  a  square  plate  will  bear  is  to  - 
that  which  a  bar  of  the  same  matter  and^hickness  will 
bear  as  twice  the  length  of  the  bar  to  it»  breadth.  ■- 

There  is  yet  another  modification  of  the  strain  which  rhe  strain* 
tends  to  break  a  body  transversely,  which  is  of  very  fre-of  a  beam 
quent  occurrence,  and  in  some  cases  must  be  very  care- f"^™^^''^^'" 
fully  attended  to,  viz.  the  strain  arising  from  its  own  ^'.^7" 
weight.  ** 

When  a  beam  projects  from  a  wall,  every  section  is 
strained  by  the  weight  of  all  that  projects  beyoud  it. 
This  may  be  considered  as  all  collected  at  its  centre  of 
gravity.  Therefore  the  strain  on  any  section  is  in  the 
joint  ratio  of  the  weight  of  what  projects  beyond  it^ 
and  the  distance  of  its  centre  of  gravity  from  the  sec^ 
tion. 

The  determination  of  this  strain  and  of  the  strength 
necessary  for  withstanding  it  most  be  more  complicated 
than  the  former,  because  the  form  of  the  piece  which  re» 
suits  iiom  this  adjustment  of  strain  and  strength  infliv 

ences- 
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Bwength  or  pnces  (he  itraln.    The  gentral  principle  mo»t  etidently      more-  able  [o  wlthsUnd  It  than  the   gremter  j  and  thti 
Mrtenml..  (,e,  that  the  strength  or  mpmentom  of  cobeiiloa  of  eieiy      tcemR  to  be  bounds  set  by  nature  to  the  aiu  of  nacbln 


'  section  must  be  as  the  product  of  the  weight  beyend  it 
GenenI  multiplied  by  the  distance  of  its  centre  of  gravity.  For 
priaciple      example : 

rMpecling         Suppose   the   beam  DLA  (fig.  21.)   to   project  from 
Tie.  It        ^^^  "'"'  ""^  ^''"  ''"  ^'^^^  "'*  parallel  vertical  planes, 


■i  of  Rny  given  materials.  £lven  nbca  tt 
weight  of  Ibe  parts  of  the  machine  is  not  taken  into  tl 
account,  we  caooot  enlarge  them  in  the  same  proj>orlio 
in  all  their  par(4.  Thus  a  steam-engine  cannot  bedoublt 
'-  ill  its  parti,  so  as  to  he  still  efficient.      The  prcuar 


0  that  the  depth  is  tbe  only  variable  dimeniion.     Let      on  the  piston  is  quadrupled.      If  the  lift  of  the  pump  b 


also  doubled  In  height  while  it   ia   doubled  in  diamcw 
tbe  load  will  be  increased  eight  times,  and  will  thFrtfor 


ind  B  b=y.      The  element  BicC  is  =yv. 

I«t  G  be  the  centre  of  gravity  of  the  part  lying  with-  „  ,  ...  _    

out  B  b,  and  g  be  its   distance  from  ihe  extremity  L.  "ceed  tbe  power.  The  depth  of  lift  therefore,  a 

Then  x-^g  Is  the  arm  of  the  lever  bv  which  (he  strain  •"*'"  unchanged  ;  and  in  this  case  the  machine  -m  ■< 

is  excited  iu  tbe  section  Bb.     Let  Bi  or  y  be  as  some  p^  the  same  relative   strength  as  before,  iodependcDt  g 

power  m  of  LB  ;  that  is,  let  y—x^.     Then  the  con-  '^f  <»•■>  weight.     For  the  beam  being  donblcd  In  all  Ii 

j^B,«i  dimensions,  its  momentum-  of  cohesioQ   is   eight  lime 

tents  of  L  B  A  is  — — — .     The  momentam  of  gravity  greater,  which  is  again  a  balance  (or  ■  quadmple  Ini 

"■•■'  .  .  acting  by  a  double  lever.— But   if  we  now  consider  lb 

round  a  honzontal   axis  at  L  wy  *«=*"♦'*,  and  the  iocreaae  af  the  weight  of  th«  maclime  itself,  which  nu 


whole  momentum  round  the  i 


™+» 


-.  Tlie  distance 


ipported,  and  which  must  ba  put  in  motion  by  tb 
mterveutlon  of  its  cohesion,  we  see  that  the  large  mi 
chine  is  weaher  and  lew  efficient  than  the  small  one. 

There  ii  a  similar   limit  set  by  nature  to  the  slu  s 

plants  and  animals  formed  of  the  same  matter.    Tb 

^  cohesion   of  an  beth  could  not  support  it  if  it  were  la 

quotient  Off  is J^^,  And  thedislance  of  Ihe  centre      i^reased  to  the  sizeof  a  tree,  nor  could  an  oak  support  it 


of  the  centre  of  gravity  from  L  is  had  by  dividing  this 
noroentnn  by  tbe  whole  weight,  which  is  — — — ,     The 


of  gravity  from  the  section  Bb  isK 


m+2—xXm  +  l    _ 
m+2 


'+> 


self  If  40  or  50  times  bigger,  nor  could  an  animaloftlN 

make  of  a  long-legged  spider  be  increased  to  the  liu  ol 

a  man  ;  tbe  articulations  of  Its  legs  conid  not  support  it 

.  Hence  may  be  undemood  tbe  prodigious  supenontj 

^.    Therefore  the  atraia      of  the  small  animals  both  in  strength  and  agiliiy.    A 

n  by  falling  twice  his  own  height  may  break  bis  fim- 

-,  -       -    bones.  A  mouse  nuy  fall  20  times  its  height  withocl 

^^^  H-f-t      w-f-a      jig|j.  ,„j  g,p„  (j,^  lender  mite  or  wood-louse  may  fill 

^^— .     This  must  be   as   the      ""I*"':'  f™™  ^.f*'  ^"P  "^  •"«?''•      But   their  greaWI 

ni+2X'"  +  i  sDperionty  IS  in  respect  ol  nimbleneas  and  agiliiy.    i 

of  the  depth,  or  as  ,".     But  y  is  as  *-,  and  y*  as      ^."  "",  '•^P,»l'»«  i°°  "'"f  '»*  o^"  '•^oKtb,  while  ik 


n  the  section  Bb  is  had  by  multiplying  - 


The  product  is 


•quareortlie<!epili,orasy-.     Uuiy  is  as  *-,  and  y*  as      — ,     -i--"—  J" ,     "--""  ■■-"s^",  —  «■:  >« 

*"".  Therefort  we  have  m+2=2m,  and  m=2;  that  '"^"g  ►•  "'  ihe  hum.n  muscles  could  not  rawe  the  (mnl 
is,  Ihe  depth  must  be  as  the  square  of  the  distance  from  '"^, ""  ff™!""*  *« .'""'"  °^  "'f,  *"?«  construction, 
the  extremity,  and  tbe  curve  LAA  is  a  parabola  touch-  .  A''*  "og"!"  rnotioni  of  small  anunals  (in  which  coo- 
ing tbe  horizontal  line  in  L.  f"  "'",^  n.mbleness  or  agility)  must  be  greater  this 
It  is  easy  to  see  that  a  conoid  formed  by  the  rotation  );J_^  fiK™^^".'™*!™  ;ri"?k  v  "^ ■^'  "" 
of  this   figure   round   DL  will  also  be  equally  able  in  '"""'■       »   «    •      »  ..m-  .■» 


cTeiT  *ee-    every  section  to  bear  ha  own  wtlght. 

lion  lo  bear      -^^  ^^^j  „„(  pmaecute  this  fariher.   When  [lie  ligun 

weUh"        "^  '''"  P'*"*  '*  K''*"'  l'"^"*  '*  ■"•  difficulty  in  finding  ihi 


r  fibre  to  be  the  same  in  bath.    For  supposing  It 
similar,  the  nun^r  of  equal  fibivs  will  be  at  the  sqnut 
of  their  linear  dimcnsioni ;  and  the  levers  by  nhidi  ikr 
a  ibeirlinear dimensions.  The  energy  thenfora 


J  and  the  circlmstance  of  equal  strength  lo  resist      "^ »■"  '^'^"8  '<""  "  «"  ll>«cuheof  theaedimeiUioos.  B« 

r/^.  r',  is  as  the  4lh  power: 
elocllyofthe  greater  animiliii 


this  itrain  is  chieSy  a  matter  of  curiosity. 

It  is  evident,  from  what  has  been  already  said,  that  a 
projecting  beam  becomes  less  able  to  bear  il4  own  weight. 


tbe  momentum  of  ii 
Therefore  the  angii 


as  it  projects  farther.  Whatever  may  he  ihe  strength  of      •mailer.  The  number  of  strokes  which  a  fly 


the  section  DA,  the  length  may  be  such  Ch: 
break  by  its  own  weigbL  If  we  suppose  twobeama  Aand 
B  of  the  same  substance  and  similar  shapes,  that  is,  hav- 
ing their  lengths  and  diameters  in  tbe  same  proportion  ; 
and  furtherEuppeietliat  the  shorter  can  ju6t  bear  its  own 
weight  -,  tlien  the  longer  beam  will  not  be  able  to  do  the 
same:  For  the  strengths  of  the  sections  are  as  tbe  cubes 
oftbe  diameters,  while  the  strains  are  as  the  biqnadratea 
of  the  diameters  i  because  tbe  weights  are  as  tbe  cubes, 
and  the  levers  by  which  these  weights  act  in  producing 
the  strain  are  as  the  lengths  or  as  the  diameters, 


ia  astonishingly  great  j  yet,  being 
vsluntary,  they  are  tbe  effects  of  its  agility. 

We  have  hitherto  confined  our  attention  to  the  ii«- 
plert  form  in  which  tills  tmnsrerse  strain  can  be  prods- 
ced.  Tbis  was  quite  sufficient  for  showing  as  the  W- 
chanism  of  nature  by  which  the  strain  is  resisted  ;  sad 
a  very  slight  attention  is  sufficient  for  enabling  us  tetr- 
dnce  lo  tbis  (very  other  way  in  which  the  strain  c«a  W 
produced.  We  shall  not  take  op  the  reader^a  tinie  >id 
the  application  of  the  same  principles  to  other  cases  rf 
fer  him  to  what  has  been  said  ii 


These  coasideratloiM  show  us,  that  in  all  cn^es  where  article  RoOFS.  In  that  article  we  hare  ahown  tbe  sos- 
atrain  is  afiected  by  the  weight  of  the  parts  of  the  ma-  logy  between  the  strain  on  the  section  of  a  beam  pnjee- 
«hiM  or  stnictiire  of  any  kiitd,  the  smaller  bodies  are      ting  from  a  wall  and  loaded  at  ibe  extrvnity,  and  the 


STRENGTH  OF  MATERIALS. 


iu 


103 
sets  of 


Bmal 


engih  of  strain  on  tlie  same  section  of  a  beam  simply  resting  on 
Uerials.  supports  at  the  ends,  and  loaded  at  some  intermediate 
point  or  points.    The  strain  on  the  middle  C  of  a  beam 
AB  (fig.  22.)  so  supported,  arising  from  a  weight  laid 
on  there,  is  the  same  with  the  strain  which  half  that 
weight  hanging  at  B  would  produce  on  the  same  section 
C  if  the  other  end  of  the  beam  were  fixed  in  a  wall. 
If  therefore  1000  pounds  hung  on  the  end  of  a  beam 
projecting  10  feet  from  a  wall  will  jast  break  it  at  the 
wall,  it  will  require  4000  pounds  on  its  middle  to  break 
the  same  beam  resting  on  two  props  10  feet  asunder. 
We  have  also  shown  in  that  article  the  additional  strength 
which  will  be  given  to  this  beam  by  extending  both 
ends  beyond  the  props,  and  there  framing  it  firmly  into 
other  pillars  or  supports.   We  can  hardly  add  any  thing 
obliqui-^^  what  has  been  said  in  that  article,  except  a  few  ob- 
servations on  the  eflects  of  the  obliquity  of  the  external 
force.     We  have  hitherto  supposed  it  to  act  in  the  di- 
rection BP  (fig.  8.)  perpendicular  to  the  length  of  the 
beam.     Suppose  it  to  act  in  the  direction  BP',  oblique 
to  B  A.     In  the  article  RooF  we  supposed  the  strain  to 
be  the  same  as  if  the  force  p  acted  at  the  distance  AB', 
but  still  perpendicular  to  AB  :  so  it  is.  But  the  strength 
of  the  section  AA  is  not  the  same  in  both  cases  ^  for  by 
the  obliquity  of  the  action  the  piece  DCKA  is  pressed 
to  the  other.     We  are  not  sufficiently  acquainted  with 
the  corpuscular  forces  to  say  precisely  what  will  be  the 
effect  of  the  pressure  arising  from  thisobliquity ;  but  we 
can  clearly  see,  in  general,  that  the  point  A,  which  ia 
the  instant  of  fracture  is  neither  stretched  nor  coropres* 
sed,  mu»t  now  be  farther  up,  or  nearer  to  D  j  and  there- 
fore the  number  of  particles  which  are  exerting  cohe- 
sive forces  is  smaller,  and  therefore  the  strength  is  di- 
minished. Therefore,  when  we  endeavour  to  proportion 
the  strength  of  a  beam  to  the  strain  arising  from  an  ex* 
ternal  force  acting  obliquely,  we  make  too  liberal  al- 
lowance by  increasing  this  external  force  in  the  ratio  of 
AB  to  AB.     We  acknowledge  our  inability  to  assign 
the  proper  correction.    But  this  circumstance  is  of  very 
great  influence.     In  many  machines,  and  many  fram- 
ings  of  carpentry,  this  oblique  action  of  the  straining 
force  is  unavoidable  j  and  the  most  enormous  Htrarns  to 
which  materials  wt  exposed  are  generally  of  this  kind. 
In  the  frames  set  up  for  carrying  the  ringstoties  of  arch- 
es, it  is  liardly  possible  to  avtiid  them  :  for  akho<ugl«  the 
judicious  engineer  disposes  his  beams  so  as  to  sustain  only 
pressures  in  the  direction  of  their  lengths,  tending  either 
to  crush  them  or  to  tear  them  asunder,  it  frequently  hap- 
pens that,  by  tbe  settling  of  tlie  work,  tbe  pieces  conte 
to  check  and  bear  on  each  other  transvetsely,  tending 
to  break  each  other  across.     This  we  have  remaTiLed 
upon  in  the  article  Roofs,  with  respect  to  «  truss  by 
Mr  Price  (see  ftooFS,  N°  40,  41,  45.).    Now  when  « 
cross  strain  is  thus  combined  with  anenormons  pressviv 
in  the  direction  of  the  length  of  tbe  beam,  it  is  in  tbe 
utmost  danger  of  snappftng  suddenly  across.   This  tsoae 
great  cause  of  the  carrying  away  of  masts.     They  «re 
compressed  in  tbe  direction  of  their  lengtb  by  the  nnited 
force  of  the  sbrouds,  and  in  this  sta^e  tbe  traasrerae  ao^ 
tion  of  tbe  wind  soon  completes  the  frad:ure« 

Wlien  considering  the  rompressing  strains  to  whicii 
materials  are  exposed,  we  de'fenred  the  discnssioBvif  tlie 
strain  on  columns,  observing  tbnt  it  was  not,  in  tiie<cases 
which  usually  occur,  a  simrple  comfpression,  bift  was  com- 
bined with  a  transverse  strainy  arising  from  the  bending 
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of  the  column.    When  the  column  ACB  (fig.  23.)  rest-  Stiength  of 

Ing  on  the  ground  at  B,  and  loaded    at    top  with  a  Materials. 

weight  A,  acting  in  the  vertical  direction  AB,  is  bent ' ,     " 

into  a  curve  ACB,  so  that  the  tangent  at  C  is  perpen-   ^^'  *^* 

dicular  to  the  horizon,  its  condition  somewhat  resembles 

that  of  a  beam  firmly  fixed   between  B  and  C,  and 

strongly  pulled  by  the  end  A,  so  as  to  bend  it  between 

C  and  A.     Although  we  cannot  conceive  how  a  force 

acting  on  a  straight  column  AB  in  the  direction  AB 

can  bend  it,  we  may  suppose  that  the  force  acted  first 

in  the  horizontal  direction  A  b  till  it  was  bent  to  this 

degree,  and  that  the  rope  was  then  gradually  removed 

from  the  direction  A  6  to  the  direction  AB,  increasing 

tlie  force  as  much  as  is  necessary  for  preserving  the 

same  quantity  of  flexure.  ,_ 

Tbe  first  author  (we  believe)  who  considered  this  im-  Observe* 
portant  subject  with  scrupulous  attention  was  tbe  ce-  ^0'**  on 
lebrated  Euier,  who  published  in  the  Berlin  Memoirs ^^^"'J** 
for  J  757  his  Theory  of  the  Strength  of  Columns.    The  ^^'^^^.j^jj  *f 
general  proposition  established  by  this  theory  is,  that  columns^ 
the  strength  of  prismatical  columns  is  in  tlie  direct  qua- 
druplicate ratio  of  their  diameters,  and  the  inverse  du- 
plicate ratio  of  their  lengths.     He  prosecuted  this  sub- 
ject in  the  Petersburgh  Commentaries  for  1778,  confirm- 
ing his  former  theory.     We  do  not  find  that  anj  other 
author  has  bestowed  much  attention  on  it,  all  seeming 
to  acquiesce  in  the  determinations  of  Euler,  and  to  con- 
sider tbe  subject  as  of  very  great  difficulty,  requiring  the 
application  of  tbe  roost  refined  mathematics.   Muschen- 
broek  has  compared  the  tbeory  with  experiment  j  but 
the  comparison  has  been  very  unsatisfactoiy,  the  differ- 
ence from  the  theory  being  so  enormous  as  to  afford  na 
argument  for  its  justness.     But  tbe  experiments  do  not 
contradict  it,  fur  they  are  so  anomalous  as  to  afford  no 
conclusion  or  general  rule  whatever. 

To  say  the  truth,  the  theory  can  be  considered  in  no^ 
other  light  than  as  a  specimen  of  ingenious  and  very  art- 
ful algebraic  analysis.  Euler  was  unquestionably  the  first  ^ 
analyst  in  Europe  for  resource  and  address.    He  knew 
this,  and  enjoyed  bis  superiority,  and  without  scruple  ad- 
mitted an^  physical  assumptions  which  gave  him  an  op- 
portunity of  displaying  his  skill.     The  inconsistency  of 
his  assumptions  with  the  known  laws  of  mechanism  g^ve 
him  no  concern  j  and  when  his  algebraic  processes  led 
him  to  any  conclusion  which  would  make  bis  readers 
stare,  being  contrary  to  all  our  usual  notions,  he  frankly 
owned  the  paradox,  but  went  on  in  bis  analysis,  s^ying^ 
^'  Sed  auttitfsi  magis  Jidendum,'*^    Mr  Robins  has  given 
some  very  risible  instances  of  this  confidence  in  his  ana- 
lysis, or  rather  of  his  confidence  in  tbe  indolent  submis- 
sion of  his  readers.     Nay,  so  fond  was  he  of  this  kind 
of  amusement,  that  after  having  published  an  untenable 
Theory  of  Light  and  Colours,  be  published  several  Me- 
moirs, explaining  the  aberration  of  the  beavenly  bodies, 
and  deducing  some  very  wonderful  consequences,  fully 
confirmed  by  experience,  from  the  Newtonian  prin- 
ciples, whicb  were  opposite  and  totally  inconsistent  with 
bis  own  theory,  merely  because  the  Newtonian  theory 
gave  him  "  occasionem  anaiyseos  pronwvendcBy     We 
are  thus  severe  in  our  observations,  because  his  theory 
of  die  strength  of  columns  is  one  of  the  strongest  in- 
stances of  this  wanton  kind  of  proceeding,  and  because 
his  followers  in  tbe  Academy  of  St  Petersburgh,  such 
as  Mr  Fuss,  X'cxill,  and  others,   adopt  his  conclusions^ 
and  merely  echo  his  words.    Since  tbe  death  of  Daniel 

Bernoulli^ 


77« 


h  crDi^riibull!,  DO  taembfer  of  that  acaili 
•ii.  any  thing  adviinccit  by  ihcir  Professor  avbUmi*  gectne- 
~~'lr„r,  to  whom  tliey  hail  been  indebtra  for  tbeir  places 
and  for  all  their  knowledge;  havinir  been  (most  orthem) 
hilt  itnianuenses,  employed  by  ihia  wonderrul  man  dur- 
ing his  liliiidness  to  make  his  enmputalions  and  carry  on 
hid  algebraic  investigations.  We  arc  ttot  a  little  iiirpris- 
ed  to  see  Mr  Enieraon,  a  cdnsiderahle  malbtmaticiant 
and  a  man  of  very  independent  spirit,  liastrly  ndopting 
the  same  theory,  of  ivhich  ne  doabt  not  but  our  readers 
will  easily  see  the  faliitT. 

£uler  considers  the  column  ACB  as  in  a  condition 
precisely  similar  to  that  of  an  ela-itic  rod  bent  into  the 
curve  by  a  cord  AB  connecting  its  ex  tremities.^In  llijs 
Le  13  not  mistaken. — But  be  then  draivii  CD  perpendi- 
cular to  AB,  and  considers  the  strain  on  the  section  C 
as  equal  to  tlic  momentum  or  mechanical  energy  of  the 
weight  A  acting  in  tbe  direction  DB  upon  (he  lever 
■  cl>,  moveable  round  the  fulcrum  c,  and  lending  to 
tear  asunder  the  panicles  irhicb  cohere  along  the  sec- 
tion  c  C  x.  This  is  the  same  principle  (as  Euler  ad- 
mils)  employed  by  James  fiemotilli  in  bis  investigation 
of  the  elastic  curve  ACU.  Euler  considers  (be  strain 
on  the  section  cs  as  the  same  with  what  it  would  su- 
■tain  if  the  same  power  acted  in  tbe  horizontal  direction 
EP'  on  a  point  E  as  far  removed  from  C  as  tbe  point  D 
is.  We  reasoned  in  tbe  same  manner  (as  bas  been  ob- 
served) in  tbe  article  RoOFs,  where  the  obliquity  of  ac- 
tion was  inconsiderable.  But  in  the  present  case,  this 
tubslitiition  leads  to  the  greatest  mistakes,  and  has  ren- 
dered tbe  whole  of  this  theory  false  and  useless.  It 
'  would  be  just  if  tbe  column  were  of  materials  which 
are  Incompressible  But  it  is  evident,  by  what  has  been 
faid  above  that  by  the  compression  of  the  parts  the  real 
'  fulcrum  of  the  lever  shifts  away  from  the  point  r,  so 
much  tbe  more  as  the  compression  is  greater.  In  tbe 
great  compressions  of  loaded  columns,  and  the  almost 
unmeasurable  compressions  of  the  truss  beams  in  the 
centres  of  bridges,  and  other  cases  of  chief  importance, 
the  Tulcrum  is  shifted  far  over  towards  ■,  so  that  very 
fen  Gbres  resist  the  fracture  by  their  cohesion;  and  these 
few  have  a  very  feeble  energy  or  momentum,  on  account 
of  the  short  arm  of  the  lever  by  which  they  act.  This  is 
a  most  important  consideration  in  carpentry,  jet  makes 
no  element  of  Euler's  theory.  The  consequence  of  this 
i»,  that  a  very  small  degree  of  curvature  is  sufficient  to 
cause  the  column  or  strutt  to  snjp  in  an  instant,  as  is 
well  known  to  every  experienced  carpenter.  The  expe- 
riment by  Muschenbroek,  which  Euler  makes  use  of  in 
order  to  obtain  a  measure  of  strength  In  a  particular  in- 
stance, from  which  he  might  deduce  all  others  by  his 
theorem,  is  an  incontesUble  proof  of  this.  The  force 
which  broke  tbe  column  is  not  the  twentieth  part  of 
what  is  necessary  for  breaking  it  by  acting  at  E  in  the 
direction  EF.  Euler  takes  no  notice  of  (his  immense  dis- 
crepancy, because  it  must  have  caused  him  to  abandon  the 
speculation  with  which  be  was  then  amusing  himself. 
>■  Tbe  limits  of  this  work  do  not  afford  room  to  enter 
lid  minutely  upon  the  refutation  of  this  theory  ;  but  we  can 
easily  show  its  uselessness,  by  its  total  inconsistency  with 
common  observation.  It  results  legitimately  from  this 
theory,  that  if  CD  have  no  magnitude,  the  weight  A 
can  have  no  momentum,  and  the  column  cannot  behroken 
''-True,— it  canoet  be  broken  in  this  way,  snapped  by  m 
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transverse  fracture,  if  it  do  not  bend;  Uut  tvelinoW  tcr 
\rt[\  that  it  can  be  crushed  or  crippled,  and  ne  *ee  ihi 
frequently  happen.  This  circumstiinee  or  event  does  no 
enter  into  Euler's  investigation,  a  nd  tlit  refore  the  lliMr 
is  imperftctat  least  and  useless,  Had  this  crippling  bni 
introduced  in  the  form  of  a  physical  assumplion,  ever 
topic  of  reusoning  employed  in  the  process  must  hiri 
been  laid  aside,  as  (be  Inttlligent  reader  will  easily  kf 
Kut  the  llitory  is  not  only  imperfect,  but  false.  The  or 
dinary  readrr  will  be  convinced  of  this  by  another  le 
gitiniate- consequence  of  it.  E'lg.  24.  is  tbe  »n)i 
with  fig.  106.  of  Emtrson't  Meclianics,  where  this  sob 
ject  is  treated  on  Euler's  principlea,  and  represeotst 
crooked  |>ii'ce  of  matter  resting  on  tite  ground  at  F,  im 
loaded  at  A  with  a  weight  aclrnf^  in  the  vertical  direc 
(ion  AE.  It  re^ults  from  Euler's  theory  that  tbe  sttaiii! 
at  b,  B,  O.  E,  &c.  are  as  if,  BC,  DI,  EK,  &c.  lVr^ 
fore  (be  strains  at  G  and  H  ai-i-  nuthin^r  ;  and  this  is  i» 
sorted  by  Emersnn  and  Euler  a>i  a  serious  truth  ;  and  tb 
piece  may  he  thinned  adinfiaitum  iu  these  two  plaec^ 
•r,  even  cut  through,  without  any  diminution  of  iti 
strength.  The  absurdity  of  this  assertion  strikes  at  £nl 
heariog,  Euler  asserts  the  a  a  me  thing  with  respect  to  1 
point  of  contrary  flcKure.  Farther  discussion  Is  ("eip' 
prebend)  needless. 

This  theory  must  therefore  lie  givtn  up.  Vet  ibest 
dissertations  of  Euler  in  iJie  Pelersburgb  Commentarin 
deserve  a  perusal,  both  as  very  ingcniou^<  specimenjof 
analysis,  and  because  thfy  cuntHin  Riaxlms  of  practlti 
which  are  important.  Although  thev  eive  an  crrooeoui 
n.easure  of  the  comparative  strength  of  columns,  tfcty 
show  the  immense  importance  of  preventing  all  bend- 
ings,  and  point  out  with  accuracy  where  the  lendenclt* 
to  bend  are  greatest,  and  how  this  may  be  pirvented  by 
very  small  forces,  and  what  a  prodigious  accessios  ^ 
force  this  gives  tbe  column.  There  is  a  valuable  papti 
in  tbe  same  volume  by  Fuss  on  the  Strains  onfraati 
Carptntry,  which  may  also  be  read  with  advantage. 

It  will  now  be  asked,  what  shalllie  substituted  in  place 
of  this  erroneous  theory  ?  what  is  the  true  proportion  of 
the  strength  of  columns  ?  We  ackuotvledge  ourloabllilT 
to  give  a  salisfactoiy  answer.  Such  can  he  obtained  gtlyii 
by  a  previous  knowledge  of  the  proportion  between  (btr 
extensions  and  compressions  produced  by  equal  forMi,'||, 
by  the  knowledge  of  the  absolute  compressions  prodo-^ 
cible  by  a  given  force;  and  by  a  knowledge  of  the  de-ol 
gree  of  that  derangement  of  parts  which  is  termed  crip-of 
pling.  These  circumstances  are  but  imperfectly  knom*' 
to  us,  and  there  lies  before  us  a  wide  field  of  exptii- 
menla!  inquiry.  Fortunately  the  force  requisite  for  crip- 
pling a  beam  is  prodigious,  and  a  very  small  later*]  rap- 
port is  sufficient  to  prevent  that  bending  which  pots  tbe 
beam  in  imminent  danger.  A  judicious  engineer  will 
always  employ  transverse  bridles,  as  they  are  called,  ti 
stay  the  middle  of  long  beams,  which  are  employed  it 
pillars,  strutts,  or  truss  beamc,  and  are  exposed,  by  their 
position,  to  enormous  pressures  In  the  direction  oftbeir 
lengths.  Such  stays  may  be  observed,  disposed  Wilb 
great  judgment  and  economy,  in  the  centres  emplofed 
by  Mr  Perronet  in  (he  erection  of  his  great  stone  arctei. 
He  was  obliged  to  correct  this  omission  made  by  bii  is- 
genious  predecessor  Id  tbe  beautiful  centresof  tbe  bridge 
of  Orleans,  which  we  have  no  hesitation  in  affirmiog  U 
be  tbe  finest  piece  of  carpentry  in  the  world 
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■engt)!  of     It  onty  remains  on  tlil*!  head  to  corot>are  these  theo* 

:atefriAls.  retical  deductions  with  experiment. 

■"V*^  Experiments  on  the  transverse  stretigth  of  bodies  are 
easily  made,  and  accordingly  are  verV  nnmerous,  espe* 
dally  those  made  on  timber,  tv hich  ts  the  case  most  com- 
mon and  most  interesting.  Bat  in  this  great  number  of 
experiments  there  are  very  few  from  which  we  can  draw 
tnnch  practical  information.  The  experiments  have  in 
general  been  made  on  such  small  scantlings,  that  the 
unavoidable  natural  Inequalities  bear  too  great  a  propor- 
tion to  the  strength  of  the  whole  piece.  Accord ingly^ 
when  we  compare  the  exjieriments  of  different  authors, 
X09  Yft  find  diem  difier  enormously,  and  even  the  experi- 
.  ^'     ments  by  the  same  author  are  very  anomalous.     The 

nu  made  completest  aeries  that  we  have  yet  seen  is  that  detailed 

Belidor.  by  Belidor  in  his  Science  des  tngenieurs.  They  are  con- 
tained in  the  following  table.  The  pieces  were  sound, 
even-grained  oak.  The  Column  5  contains  the  breadths 
of  the  pieces  in  inchea  \  the  column  d  contains  their 
depths  \  the  column  /  contains  their  lengths ;  column  p 
obntains  the  weights  (in  pounds)  which  broke  them 
when  hung  on  tlieir  middles ;  and  m  is  the  column  of 
averages  or  mediums. 
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The  ends  lying  loose. 


The  ends  firmly  fixed. 


Loose* 


Loose. 


Loose. 


Fixed. 


Loose. 


Loose. 
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■^^^^2^      By  comparing  ExperimenU  ist  and  3d,  the  stiengtii 
j^f^      appears  proportional  to  the  breadth. 
I  then.      Experiments  3d  and  4th  shew  the  strength  propor- 
tional to  the  square  of  the  depth. 
Vol.  XIX.  Part  n.  + 


Experiments  ist  and  5th  shew  the  strength  nearly  in 
the  inverse  proportion  of  the  lengths,  but  with  a  sensible 
deficiency  in  the  longer  pieces. 

Experiments  5th  and  7th  shew  the  strengths  propor- 
tional to  the  breadths  and  the  square  of  the  depth. 

Experiments  ist  and  7th  shew  the  same  thing,  com- 
pounded with  the  inverse  proportion  of  the  length  : 
the  deficiency  relative  to  the  length  is  not  so  remark- 
able here. 

Experiments  ist  and  2d,  and  experiments  jth  and 
6th,  shew  the  increase  of  strength,  by  fastening  the  ends, 
to  be  in  the  proportion  of  2  to  3.  The  theory  gives  the 
proportion  of  2  to  4.  But  a  difference  in  the  manner 
of  fixing  may  produce  this  deviation  from  the  theory, 
which  only  supposed  them  to  be  held  down  at  placea 
beyond  the  props,  as  when  a  joist  is  held  in  the  walls, 
and  also  rests  on  two  pillars  between  the  walls.  (See 
what  is  said  on  this  subject  in  the  article  RoOF,  $  19.)  > 
where  note,  that  there  is  a  mistake,  when  it  is  said  that 
a  beam  supported  at  both  ends  and  loaded  in  the  middle, 
will  carry  twice  as  much  as  if  one  end  were  fixed  in 
the  wall  and  the  weight  suspended  at  the  other  end. 
The  reasoning  employed  there  shows  that  it  will  carry 
four  times  as  much. 

The  chief  source  of  irregularity  in  such  experiments 
is  the  fibrous,  or  rather  plated  texture  of  timber.  It 
consists  of  annoal  additions,  whose  cohesion  with  each 
other  is  vastly  weaker  than  that  of  their  own  fibres.  Let 
fig.  25.  represent  the  section  of  a  tree,  and  ABCD^ 
abed  the  section  of  two  battens  that  are  to  be  cut  out 
of  it  for  experiment,  and  let  AD  and  a  ^^  be  the  depths, 
artd  DC,  dc  the  breadths.  The  batten  ABCD  will  be 
the  strongest,  for  the  same  reason  that  an  assemblage  of 
planks  set  edgewise  will  form  a  stronger  joist  than  jilanke 
laid  above  each  other  like  the  plates  of  a  coach-spring. 
M»  Buffon  found  by  many  trials  that  the  strength  of 
ABCD  was  to  that  of  abed  {in  oak)  nearly  as  8  to  7. 
The  authors  of  the  different  experiments  were  not  care- 
ful that  their  battens  had  their  plates  all  disposed  simi- 
larly with  respect  to  the  strain.  But  even  with  this 
precaution  they  would  not  have  afforded  sure  grounds 
of  computation  for  large  works  \  for  great  beams  oc- 
cupy much,  if  not  tlie  whole,  of  the  section  of  the  tree*, 
and  from  this  it  has  happened  that  their  strength  is  less 
than  in  proportion  to  that  of  a  small  lath  or  batten. 
In  shert,  we  can  trust  no  experiments  but  such  as  have 
been  made  on  large  beams.  These  must  be  very  rare, 
for  they  are  most  expensive  and  laborious,  and  exceed 
the  abilities  of  most  of  those  who  are  disposed  to  study 
this  matter. 

But  we  are  not  wholly  without  such  authority.  M. 
Buffon  and  M.  Du  Hamel^  two  of  the  first  philosophers 
and  mechanicians  of  the  age,  were  directed  by  govern- 
ment to  make  experiments  on  this  subject,  and  were  sup- 
plied with  ample  funds  and  apparatus.  The  relation  of 
their  experiments  is  to  be  found  in  the  Memoirs  of  the 
French  Academy  for  1740,  1741,  1742,  1768 ;  as  also 
in  Du  Hmniera  valuable  performances  sur  PExploita^ 
iibn  des  Arbres^  et  sur  la  Conservation  et  ie  Transport 
de  Bats,  We  earnestly  recommend  these  dissertations 
to  the  pemsal  of  our  readers,  as  containing  much  useful 
information  relative  to  the  strength  of  timber,  and  the 
best  methods  of  employing  it.  We  shall  here  give  an 
abstract  of  M.  Buffon^s  experiments. 

5F       *  He 
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Siffi^tb  or      He  relate*  a  great  numWr  nbicb  lie  bad  prosecutrd 

MMcriili.  (luring  two  yean  od  Mnall  battens.     He  found  that  the 

■  odds  of  a  sini;1e  layer,  or  part  of  a  layer,  more  or  leis, 

Mr  But      or  even  a  dtfierent   dis|>ositian  of  tliem,   had  iuch  in- 

foo'i  (ipe-  fluencc   that  be  was   obliged   to  ahandoD  this  method, 

rimenuoa  and    to  have  recourse    to   (be    largeet  beams  that    be 

t^d'oak    ""  *''''  '"  ''"'^"     '^^^  following  table  exblbiu  one 

xerieiF  of  eiperimeiita  on  bars  of  souud  oak,  dear  of 

knots,   and  four  inches  square.     Tbi«  is  a  specimen  of 

all  the  rest. 

Column  ist  is  the  length  of  Ibe  bar  in  clear  feet  be- 
tween tbe  supports. 

Column  2d  is  the  weight  of  tbe  bar  (tbe  ad  day  after 
it  wai  felird)  in  pounds.  Two  bars  were  tried  of  each 
length.  Eacb  of  tbe  first  three  pairs  consisted  of  two 
cut!  of  tbe  same  tree.  Tbe  one  next  the  root  was 
alwayn  found  ibe  beaviest,  stifiest,  and  strongest.  In* 
deed  M.  BuSon  says  that  this  nas  invariably  true, 
that  tbe  heaviest  was  always  the  strongest ;  and  he  re- 
commends it  as  a  crrtain  (or  sure)  rule  for  (be  choice  of 
timber.  He  finds  that  this  is  always  tbe  case  when  the 
timber  has  grown  vigorously,  forming  verji  thick  annual 
layers.  But  he  also  observeti  that  ibis  is  only  during 
(he  advances  of  Ibe  tree  to  maturity  ;  for  tbe  strength  of 
tbe  different  circles  approaches  gradually  to  equality 
during  (he  tree's  healtby  growth,  and  then  it  decays  tn 
1^cse  parts  In  a  contrary  order.  Our  tool-makcis  assert 
the  same  thing  with  respect  to  beech:  yet  a  contrary 
opinion  is  very  prevalent  j  and  wood  with  a  fine,  that  it, 
a  small  grain,  is  frequently  preferred.  Perhaps  no  per- 
son ba«  ever  made  the  tnal  with  such  minutcnesa  as 
M.  BuSbn,  and  we  think  that  much  deference  is  doe  to 
hi*  opinion. 

Column  3d  is  the  number  of  pounds  necessary  for 
breaking  the  tree  in  tbe  course  of  a  few  minutes. 

Column  4th  is  tbe  inches  which  it  bent  down  before 
Waking. 

Column  ^th  it  tbe  time  at  which  it  broke. 
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The  experiments  on  other  Bi»B  were  made  in  the 
same  way.  A  pair  at  least  of  each  length  and  a'lTe  was 
taken.  Tlie  mean  results  are  contained  in  (he  following 
table.  The  beams  were  nil  square,  and  their  siz^s  in 
inches  are  placed  at  ihe  head  of  tbe  columns,  and  their 
lengths  in  feet  are  in  the  first  column.. 
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9 
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10 
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II 250 
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M.  Buffon  had  found  by  numcrsua  trials  that  oak- 
timber  lost  much  of  its  strength  in  th«  course  of  drying 
or  seasoning ;  and  therrfore,  in  order  to  secure  unifor- 
mity, his  trees  were  all  felled  in  the  annie  season  oftbt 
vear,  were  squared  the  day  after,  and  tried  the  third  dsr. 
Trying  them  in  this  gnen  state,  ^<ave  tiim  an  opparta- 
nity  of  observing  a  very  curiuua  and  unaccountuble  pbt- 
nomenon-  When  the  weights  vere  laid  briskly  on,  nraH^ 
sufficient  to  break  the  log,  a  very  aensible  smnke  im 
observed  to  issue  from  the  two  ends  wiib  a  sharp  bisiiag 
noi»e.  This  continued  all  tbe  while  tbe  tree  was  bending 
and  cracking.  This  shows  that  the  log  is  affected  ar 
strained  through  its  whole  length  ;  indeed  this  must  be 
inferred  from  its  bending  through  its  nliole  length.  It 
alflo  shows  us  the  great  tfltcts  of  the  conipreasion.  It 
is  a  pity  M.  Buffon  did  not  take  notice  wlielber  this 
smoke  issued  from  the  upper  or  compressed  half  of  tbt 
section  only,  or  whether  it  came  from  the  whole. 

We  must  now  make  some  observationa  on  these  ri-OI 
periments,  in  order  to  compare  tbem  with  the  theory''* 
which  we  have  endeavoured  to  establish.  ** 

M.  Buffon  considers  the  experiments  with  the  j-iack^ 
bars  as  ihe  standard  of  comparison,  having  both  eitetid- 
ed  these  to  greater  lengths,  and  having  tried  more  pieces 
of  racb  length. 

Our  tlieory  determines  tbe  relative  strength  of  bars  ef 
the  same  section  to  be  inversely  as  their  lengths.  But 
(if  we  except  the  five  experiments  in  the  first  columo] 
we  find  a  very  great  deviation  from  ibis  rule.  Tkw 
tbe  j-incb  bar  of  28  feet  long  should  have  half  tbt 
strength  of  that  of  14  feet,  or  2650  }  whereas  it  is  bat 
1775.  The  bar  of  14  feet  should  have  half  the  strength 
ef  that  of  7  feet,  or  5761 }  whereas  it  is  but  530a  Is 
like  manner,  the  fourth  of  11^25  is  2881  }  but  the  real 
strength  of  tbe  38  feet  bar  is  1775.  We  have  added  a 
column  A,  which  exhibits  the  strength  which  rachof 
tbe  i-inch  bars  oufiht  to  have  by  the  theory.  This  de- 
viation ia  most  distinctly  seen  in  fig.  26.  where  BK  i>|^ 
tbe  scale  of  lengths,  B  being  at  ihe  point  7  of  the  scale  and 
K  at  18.    Tbe  ordinate  CB  is  =  ii 525,  aaJ  Uie  other 

ordinates  DE,  GK,  &c.  are  respectively  ^  -3. --^ 

The  lines  DF,  GH,  &c.  are  made  =4350,  i775,"&c. 
expressing  the  strengths  given  by  experiment.  Tbe  lO 
feet  bar  and  Ibe  24  feet  bar  am  remarkkbly  anomalook 
But  all  are  deficient,  and  the  defect  has  an  evident  pt^ 
gresaioQ  from  thefint  to  the  last.  The  aame  thing  ma* 
be '  shown  of  the  other  colwana,  and  eren  of  tkc  first, 
thoBgh. 
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crngth  of  tboQgh  it  it  very  small  in  that  colamn.  It  may  also  be 
vlateriab.  observed  in  the  experiments  of  Belidor,  and  in  all  that 
we  have  seen.  We  cannot  doubt  therefore  of  its  being 
a  law  of  nature,  depending  on  the  true  principles  of  co- 
hesion, and  the  laws  of  mechanics. 

But  it  is  very  puzzling,  and  we  cannot  pretend  te 
giTe  a  satisfactory  explanatiota  of  the  difficulty.  The 
only  effect  which  we  can  conceive  the  length  of  a  beam 
to  have,  is  to  increase  the  strain  at  the  section  of  fracture 
by  employing  the  intervening  beam  as  a  lever.  But  we 
do  not  distinctly  see  what  change  this  can  produce  in 
the  mode  of  action  of  the  fibres  in  this  section,  so  as 
either  to  change  their  cohesion  or  the  place  of  its  centre 
of  effort :  yet  something  of  this  kind  must  happen. 

We  see  indeed  some  circumstances  which  roust  contri- 
bute to  make  a  smaller  weight  sufficient,  in  Mr  Buffoons 
experiments,  to  break  along  beam,  than  in  the  exact  in* 
verse  proportion  of  its  length. 

In  the  first  place,  the  weight  of  the  beam  itself  ang- 
ments  the  strain  as  much  as  if  half  of  it  were  added  in 
form  of  a  weight.  Mr  Buffon  has  given  the  weights  of 
erery  beam  on  which  he  made  experiments,  which  is 
very  nearly  74  pounds  per  eubic  foot.  But  they  are 
much  too  small  to  account  for  the  deviation  from  the 
theory.  The  half  weights  of  the  5-inch  beams  of  7,  14, 
and  28  feet  length  are  only  45,  92,  and  182  pounds  ^ 
which  makes  the  real  strains  in  the  experiments  1 1 560, 
5390,  and  1956  *,  which  are  far  from  having  the  pro- 
portions of  4,  2,  and  I. 

Buffon  says  that  healthy  trees  are  universally  strongest 
at  the  root  end  j  therefore,  when  we  use  a  longer  beam, 
its  middle  point,  where  it  is  broken  in  the  experiment,  is 
in  a  weaker  part  of  the  tree.  But  the  trials  of  the  4-inch 
beams  show  that  the  difference  from  this  cause  is  almost 
insensible. 

The  length  must  have  some  mechanical  influence 
which  the  theory  we  have  adopted  has  not  yet  explained. 
It  may  not  however  be  inadequate  to  the  task.  The 
very  ingenious  investigation  of  the  elastic  curve  by  James 
Bernoulli  and  other  celebrated  mathematicians  is  perhaps 
as  refined  an  application  of  mathematical  analysis  as  we 
know.  Yet  in  this  investigation  it  was  necessary,  in 
order  to  avoid  almost  insuperable  difficulties,  to  take  the 
simplest  possible  case,  viz.  where  the  thickness  is  exceed- 
ingly small  in  comparison  with  the  length.  If  the  thick- 
noHS  be  considerable,  the  quantities  neglected  in  the  cal- 
culus are  too  great  to  permit  the  conclusion  to  be  accu- 
rate, or  very  nearly  so.  Without  being  able  to  define 
the  form  into  which  an  elastic  body  of  considerable 
thickness  will  be  bentj  we  can  say  with  confidence,  that 
in  an  extreme  case,  where  the  compression  in  the  con- 
cave side  is  very  great,  the  curvature  differs  consider- 
ably from  the  BernouUian  curve.  But  as  our  investiga- 
tion is  incomplete  and  very  long,  we  do  not  offer  it  to 
the  reader.  The  following  more  familiar  considerations 
will,  we  apprehend,  render  it  highly  probable  that  tlie 
fctiTe  relative  strength  of  beams  decreases  faster  than  in  the  tn- 
sagth  of  ^^^^  ^^j^  ^f  jjig'j.  jength.     The  curious  observation  by 

a^ifwuMr  BuflEon  of  the  vapour  which  issued  with  a  hissing 
than  in  noise  from  the  ends  of  a  beam  of  green  oak,  while  it  was 
^  iqTerw  breaking  by  the  load  on  its  middle,  shows  that  the  whole 
b  ®'  length  of  the  piece  was  affected  :  indeed  it  must  be, 
g(^  since  it  is  bent  throughout.  Wc  have  shown  above,  that 
a  certain  definite  curvature  of  a  beam  of  a  given  form  is 
always  accompanied  by  rupture.  Now  suppose  the  beam 
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A  of  10  feet  long,  and  the  beam  B  of  20  feet  long,8tiengtli  of 
bent  to  the  same  degree,  at  the  place  of  their  fixture  in  MateiiAli. 
the  wall ;  the  weight  which  hangs  on  A  is  nearly  dou-  ▼ 
ble  of  that  which  must  hang  on  B.  The  form  of  any 
portion,  suppose  5  feet,  ef  these  two  beams,  immediately 
adjoining  to  the  wall,  is  considerably  different.  At  the 
distance  of  5  feet  the  curvature  of  A  is  •{■  of  its  curva- 
ture at  the  wall.  The  curvature  of  B  in  the  correspond- 
ing point  is  iths  of  the  same  curvature  at  the  wall. 
Through  the  whole  of  the  intermediate  5  feet,  therefore, 
the  curvature  of  B  is  greater  than  that  of  A.  This  must 
make  it  weaker  throughout.  It  must  occasion  the  fibres 
to  slide  more  on  each  other  (that  it  may  acquire  t/tis 
greater  curvature),  and  thus  affect  their  lateral  union  ; 
and  therefore  those  which  are  stronger  will  not  assist 
their  weaker  neigbbouis.  To  this  we  must  add,  that  in 
the  shorter  beams  the  force  with  which  the  fibres  are 
pressed  laterally  on  each  other  is  double.  This  must  im- 
pede the  mutual  sliding  of  the  fibres  which  we  mention- 
ed a  little  ago;  nay,  this  lateral  compression  may  change 
the  law  of  longitudinal  cohesion  (as  will  readily  appear 
to  the  reader  who  is  acquainted  with  Boscovich's  doc- 
trines), and  increase  the  strength  of  the  very  surface  of 
firacture,  in  the  same  way  (however  inexplicable)  as  it 
does  in  metals  when  they  are  hammered  or  drawn  into 
wire. 

The  reader  most  jo^e  how  far  these  remarks  are 
worthy  of  his  attention.  The  engineer  will  carefully 
keep  in  mind  the  important  fact,  that  a  beam  of  qua- 
druple length,  instead  of  having  7th  of  the  strength,  has 
only  about  ^th ;  and  the  philosopher  should  endeavour 
to  discover  the  cause  of  this  diminutioo,  that  he  may 
give  the  artist  a  more  accurate  rule  of  compntation.  n^ 

Our  ignorance  of  the  law  by  which  the  cohesion  of  We  cannot 
the  particles  changes  by  a  change  of  distance,  hinders  us  discover  the 
from  discovering  the  precise  relation  between  thecurva-P'2^"V** 
tnre  and  the  momentum  of  cohesion  j  and  all  we  can  dotween  the 
is  to  multiply  experiments,  upon  which  we  may  establish  curratuce 
some  empirical  rviien  for  calculating  the  strength  of  solids.  <^d  the 
Those  from  which  we  must  reason  at  present  are  too  few"'i?"f"*?'* 
and  too  anomalous  to  be  the  foundation  of  such  an  em- 
pirical formula.     We  may,  however,  observe,  that  Mr 
Buffon 's  experiments  gave  us  considerable  assistance  in 
this  particular  :  For  if  to  each  of  the  numbers  of  the  co- 
lumn for  the  5-inch  beams,  corrected  by  adding  half  the 
weight  of  the  beam,  we  add  the  constant  number  1245, 
we  shall  have  a  set  of  numbers  which  are  very  nearly  re- 
ciprocals of  the  lengths.     Let  1 245  be  called  r,  and  let 
the  weight  which  is  known  by  experiment  to  be  neces- 
sary for  breaking  the  5-inch  beam  of  the  length  a  be 
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called  P.     We  shall  have 


rzizp.     Thus  the 


weight  necessary  for  breaking  the  7  foot  bar  is  11 560. 
This  added  to  1245,  and  the  sum  multiplied  by  7,  gives 

F +0x^=8963 5.     Let /be  18}  then    ^  ^^ — 1245 


18 


=3725,  =zpf  which  differs  not  more  than  ^^^'i  ^''onv 
what  experiment  gives  us.  This  rule  holds  equally  well 
in  all  the  other  lengths  except  the  10  and  24  foot  beams, 
which. are  very  anomalous.  Such  a  formula  is  abun* 
dantly  exact  for  practice,  and  will  answer  through  a 
much  greater  variety  of  length,  tliough  it  cannot  be  ad- 
mitted as  a  true  one  j  because,  in  a  certain  very  great 
length,  the  strength  will  be  nothing.     For  other  sizes 
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istr.-n.ih  ofth<!  eonxtftiit  number  nvit  cfaaaga  in  tbe  proportion  of 

M.ternlt.  ,/lj  or  pElhnps  of  p.. 

' .     V  '    "      Ti^  npj,  comparison  which  wo  h«ve  to  rakke  irilh 

Ilcl'''ua      ""^  thiMiry  >>•  the  r«ltttioA  betncra  the  itrenj^h  moi  the 

bt.v.^.n      «quaL-''  of  tbe  depth  of  the  Di-ction.     This  u  made  bj 

1^1  .ircu^m  coaipiriiiff  with  «ch  other  the  numben  in  anj  borizou- 

j.il  u..        (j|[  iiup  ^f  (|,g  table.     In  making  thii  compariton  we 

iKe -ttt'i    '■  "*  '*"*  ■"•""ber*  of  the  &*e-iiich  bsrs  imiforml?  greatei 

of  tite  »cc-  tlian  ihc;  twit.    W-  iinatiiiw  tliat  there  in  loaethin;-  pe- 

ti-n.  culiar  to  these  barn:   Tbey  are  in  general  bestier  iban 

in  the  pmpnrtion  of  their  KCtion,  but  not  we  mucb  loas 

to  accnunt  for  nil  ihtir  tuperlorilj.     We   imagine  that 

this  act  nf  experimcnls,   intended  M  a  titamlaTd  for  the 

rctt,  hat  bet^n  made  hI  one  timr,  and  that  the  KaM»i  hai 

had  a  con^idcmble  infliicnee.    'Pht  fact  however,  ia  that 

if  tlii!>   toliimn   be   kept  out,  or  tinifornily  diminithed 

abnur  onp-sixteenlh  in  tlicir  itrength,  the  difierent  »»• 

nl!l  deviate  vrrv  little   from  the  ratio  of  the  square  of 

the  depth,  ai  detrroiined  by  theory.     TLera  ii  boHrevcr 

a  xniBll  deficiency  in  the  bigi^er  beam*. 

We  have  been  thu*  anaioM  in  the  examination  of 
ihtBe  experiments,  because  thejare  the  only  onci  which 
have  been  related  in  sufficient  detail,  and  nmdo  on  a 
proper  xcale  for  giving  us  data  from  which  wo  can  de- 
duce confidential  niaxime  for  practice.  Tbef  are  so 
troublesome  and  expentive  tbat  we  have  little  hope*  of 
beeing  their  nnmber  greatly  incrcatrd  ;  ^et  iurelj  our 
navy  board  would  do  an  unspenkablo  aervice  to  the  pnb- 
"c  by  apprapriatiuff  a  fund  for  such  esperinwnta  under 


if  gravity,  and  producing  the  mo 
m1  we  may  convert  tbe  whole  iaii 
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librio  with  the  aclaal  momentaiii  «f  colmiaii,  which  ii; 
therefore  11155a,  inttead  of  512000.  Theitxengthii 
ibereforo  dimioitbed  in  the  proportiMi  af  512000  ts 
1 1 1 552,  or  vary  nearly  of  4, 59  to  1 . 

As  we  are  quite  oncertain  ma  to  the  place  of  tbc  c«k 
tre  of  eSiort,  it  is  needle**  to  consider  the  full  c 
acting  it  tbe  centre  of  g: 
mentum  5  ■  2,000 ;  and  we  may  c 
•  simple  multiplier  m  of  tbe  length,  and  say,  1 
lie  kttgth  it  to  lie  depth,  to  it  tht  ahtolute  cohnm  of  lie 
tectiom  to  the  rdalivt  stretigiA.  I^ierefoic  let  the  aba- 
lute  cohesion  of  a  square  inch  be  colled,^  tbe  breadth  i, 
the  depth  (/,  and  thr  length  /  (all  ia  incbeo),  the  relative 
strength,  or  the  cztcntal  Force  p^  whicfa  balance*  it,  is 

/fid»        .  ,         .      /Ad" 

■' — s-rt  or  in  round  number*'' — 7-  : 

This  great  diminution  of  strength  f»iuiot  he  wholly 
accounted  for  by  the  inequality  of  tbe  cobaaiv^  fonc* 
exerted  in  the  instant  of  fracture  ;  for  in  this  caw  *e 
know  that  the  centre  of  effort  it  at  ^  of  the  height  is  a 
rectangular  section  (because  the  forces  really  exerted  an 
as  the  extenaiona  of  tbe  fibres).     Tbe  rctatiTC  ■trtngth 

would  be*^—  ■ '-,  and  p  would  have  been  813?  iottcid 
3/  •  ^  / 

of  2656. 

Wo  mast  ascribe  this  diminution  (whicb  is  ihrco  lias* 

Cater  than  tbat  produced  by  tbe  incqaalitj  of  the  co- 
ive  forces)  to  the  compression  of  tbe  under  part  of 
tbe  beam  ;  and  ire  must  endeavour  to  explain  in  whst 
rffcct  wbich  seem 


i  tor  ms 


a  X4.i9' 


ritf       the  management  of  some  man  of  science.  .  . .  _. 

ProporuoD       There  remains  another  comparison  which  it  of  chief  manner  this  compression  produce* 

the*hulite  >>'"P<irta'*^t  oamely,  the  proportion  between  the  abso-  so  little  explicable  by  such  means, 
cabfiinn      LUTX  COHESION  and  the  RELATIVE  STRENGTH.   It  ma^         As  we  have  reptatedly  observed,  it  is  a  matter  of 

and  ibc  re-  be  piessed,  from  the  very  nature  of  the  thing,  that  this  nearly  univenal  experience  that  the  fiirceo  aetualiy  cx- 
"                               ....  ides  of  bodies,  when  atretcbed  or  CO*. 


muit  be  very  unceilain.      Experiments  on  tbe  absolute      erted  by  the  particles 


Strength  mast  be  confined  to  very  small  pieces,  by  1 
of  the  very  great  forces  which  are  rrquired  for  tearing 
them  asnnder.  The  values  therefore  deduced  from  them 
roust  be  subject  to  (ireal  inequalities.  Unfortunately  we 
iiave  got  no  detail  of  any  es  peri  moots ;  all  that  we  have 
to  depend  on  ie  two  passages  of  Muachenhroek's  Ettait 
dc  Pkyiique ,-  in  one  of  which  he  says,  that  a  piece  of 
sound  oak  -^aths  of  an  inch  square  is  torn  asunder  by 
1150  pounds  i  and  in  the  other,  that  an  oak  plank  t2 
inches  broad  and  one  thick  will  just  suspend  189163 
pounds.  Tbetie  give  for  tbe  cohesion  of  an  inch  squHra 
'5i755  '"^  ^5'7'^3  pounds.  Bougner,  in  his  Traill  At 
Navire,  says  tbat  it  is  very  well  known  that  a  rod  of 
aouod  oak  one-fourth  of  an  inch  square  will  be  torn 
Blander  by  looo  pounds.  This  gives  16000  for  tbe 
culieiinn  nf  a  sqaare  inch.  We  shall  take  this  as  a 
round  number,  easily  used  in  oar  romputatioas.  Let  us 
compare  this  with  M.  Buffon's  trials  of  beams  four 
inches  square. 

Tbe  absolute  cohesion  of  tbis  section  is  i6,oouX  16 
=:356,o6o.  Did  every  fibre  exert  its  whole  force  in 
the  instant  of  fracture,  the  momentum  of  cohesion  would 
be  the  same  as  if  it  bad  all  acted  at  the  centre  of  gravity 
of  the  section  at  2  inches  from  the  axis  of  fracture,  and 
is  therefore  511.000.  The  4-inch  beam,  7  feet  lon;r, 
was  broken  by  5^12  pounds  hung  on  its  middle.  The 
half  of  this,  or  2656  poOTids,  would  have  broken  it,  if 
nu^pend'd  at  its  extremtly,  pi-ojrcting  3J  feet,  or  42 
inches  from  a  v.-.i\\  Tbe  momentum  of  tMs  strain  is 
therefore  36j6X4«)  =111551.     Now  tbiitiiin  equi- 


pressed,  are  vtty  nearly  in  the  proportion  of  tbe  distat. 
ces  to  which  the  particles  are  drawn  from  their  nalnral 
positions.  Now,  although  we  are  certain  that,  ineusr* 
moos  compressions,  the  forces  increase  faster  than  in  this 
proportion,  this  makes  no  sensible  change  in  the  pteieat 
qaestion,  because  the  body  is  broken  before  the  c«s> 
pressinn*  have  gone  so  far ;  nay,  we  imagiue  tbat  tbe 
compressed  parts  are  crippled  in  moat  cases  even  befof  s 
the  extended  parts  are  torn  asunder.  Muscbenbroek  u- 
seru  this  with  great  confidence  with  respect  to  oak,  oa 
the  authority  of  his  own  experiments.  He  says,  that  sl- 
though  oak  will  suspend  half  at  much  Bf(ain  as  fir,  it 
will  not  support,  as  a  pillar,  two-lhirdt  of  tbe  load  whick 
Gr  will  support  in  that  form. 

We  imagine  therefore  that  the  mechanism  in  tbc 
pretent  case  it  nearly  as  follows: 

Let  tbe  beam  DCKA  (fig.  27.)  be  lo«ded  at  its  n-^ 
tremity  with  the  weight  P,  acting  in  tbe  direction  KP 
perpendicular  to  DC.  Let  D  A  be  the  section  of  frac- 
ture. Let  DA  be  about  one-third  of  D  A.  A  will  be 
the  particle  or  fibre  which  it  neither  extended  nor  com- 
pressed. MakeA>:  D(/=DA  :  AA.  The  triaoelcs 
DA  ij,  A  A  ),  will  represent  the  accumulated  attrsctiot 
and  Impelling  forces.  Make  AI  and  A  r=^  DA  aad 
^  A  A.  The  point  I  will  be  tbat  to  which  tbe  fall  cs- 
hebion  D  r/  or/ of  the  particles  in  AD  must  be  applied, 
so  BR  to  produce  the  same  niomentum  wbich  the  variabls 
force*  at  I,  D,  &c.  really  produce  at  thpir  sbversl  point! 
of  application.  In  like  manner,  1  is  tbr  circle  ofwmi* 
lar  effort  of  the  repulsive  forces  excited  by  tbc  comprts- 
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Miji^h  ofsi^n  between  A  and  A,  and  it  is  the  real  fulcram  of  a 
tttenals.  bended  lever  I  f  K,  by  which  the  whole  effect  is  produ- 
ced.    The  effect  is  the  same  as  if  the  full  cohrsion  of 

the  stretched  fibres  in  A  D  were  accumuUted  in  I,  and 

the  full  repulsion  of  all  the  compressed  fibres  in  A  A 

were  accumulated  in  t.  The  forces  which  are  balanced 

in  the  operation  are  the  weight  P,  acting  by  the  arm 

k  t,  and  the  full  cohesion  of  AD  acting  by  the  arm  I  j. 

The  forces  exerted  by  the  compressed  fibres  between 

A  and  A  only  serve  to  give  support  to  the  lever,  that  it 

may  exert  its  strain. 
We  imagine  that  this  does  not  differ  much  from  the 

real  procedure  of  nature.    The  position  of  the  point  A 

may  be  different  from  what  we  have  deduced  from  Mr 

Bnffon^s  experiments,  compared  with  Muichenbroek's 

value  of  tbe  absolute  cohesion  of  a  square  inch.    If  this 

last  should  be  only  12000,  DA  most  be  greater  than 

we  have  here  made  it,  in  the  proportion  of  1 2000  to 

16000.     For  1 1  must  still  be  made  ^  y  A  A,  supposing 

the  forces  to  be  proportiopal  to  the  extensions  and  com- 
pressions.   There  can  be  no  doubt  that  a  part  only  of 

the  cohesion  of  D  A  operates  in  resisting  the  fracture  in 

all  substances  which  have  any  compressibility  \  and  it  is 

confirmed  by  the  experiments  of  Mr  Du  Hamel  on  wil- 
low, and  the  inferences  are  by  no  means  confined  to  that 

species  of  timber.     We  say  therefore,  that  when  the 

beam  is  broken,  tbe  cohesion  of  A  D  alone  is  exerted, 

and  that  each  fibre  exerts  a  force  proportional  to  its  ex- 
tension \  and  tbe  accumalated  momentum  is  tbe  same  as 

if  the  full  cohesion  of  A  D  weie  acting  by  the  lever  I  $ 
=:4dofDA. 

It  may  be  said,  diat  if  only  one-third  of  the  cohesion 
of  oak  be  exerted,  it  may  be  cot  two-thirds  throogh 
without  weakening  it.  But  this  cannot  be,  because  the 
cohesion  of  tbe  whole  is  employed  in  preventing  the  la- 
teral slide  so  often  mentioned.  TVe  have  no  experiments 
to  determine  that  it  may  not  be  cut  through  one*tbird 
without  loss  of  its  strength. 

This  must  not  be  considered  as  a  subject  of  mere  spe- 
culative curiosity.  It  is  intimately  connected  with  all 
the  practical  uses  which  we  can  make  of  this  knowledge  \ 
for  it  is  almost  the  only  way  that  we  can  learn  the  com* 
pressibility  of  timber.  Experiments  on  the  direct  cohe- 
sion are  indeed  difficult,  and  exceedingly  expensive  if 
we  attempt  them  in  large  pieces.  But  experiments  on 
compression  are  almost  impracticable.    The  most  in- 


cxpen- 
ments.. 
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It  is  most  convenient  to  measure  the  breadth  and  depth  Strength  of 
of  the  beam  in  inches,  and  its  length  in  feet.     Since,  MatcriAliL 
then,  a  beam  four  inches  square  and  seven  feet  between  '       '       ^ 
the  supports  is  broken  by  5312  pounds,  we  must  con-^„^f^| 
elude  that  a  batten  one  inch  square  and  one  foot  between  practical 
the  supports  will  be  broken  by  581  pounds.     Then  theralemaybe 
strength  of  any  other  beam  of  oak,  or  tbe  weight  which  ^^<luc«d 
will  just  break  it  when  hung  oa  its  middle,  is  581  ^^^q*/ 

"T" 

But  we  have  seen  that  there  is  a  very  considerable  de- 
viation from  the  inverse  proportion  of  the  lengths,  and 
we  must  endeavour  to  accommodate  our  rule  to  this  de- 
viation. We  found,  that  by  adding  1 245  to  each  of 
the  ordinates  or  numbers  in  the  column  of  the  five-inch 
bars,  we  had  a  set  of  numbers  very  nearly  reciprocal  of 
the  lengths ;  and  if  we  nuike  a  similar  addition  to  the 
other  columns  in  the  proportion  of  the  cubes  of  tbe  sixes, 
we  have  nearly  tbe  same  result.  l*he  greatest  error  (ex' 
cept  in  the  case  of  experiments  which  are  very  irregu- 
lar) does  not  exceed  Tyth  of  the  whole.  Therefore, 
for  a  radical  number,  add  to  the  53x2  the  number  64O, 
which  is  to  1245  very  nearly  as  4'  to  5'.  This  gives 
5952*  The  64th  of  this  is  93,  which  corresponds  to  a 
bar  of  one  inch  square  and  seven  feet  long.  Therefore 
93  X  7  will  be  the  reciprocal  corresponding  to  a  bar  of 
one  root*    This  is  651.     Take  from  this  the  present 

empirical  correction,  which  is  -7^ ,  or  xo,  and  there 

remains  641  for  the  strength  of  the  bar.    This  gives  us 

for  a  general  rule  j9=  651  — j>  —  xo'i  ^\ 

Example.  Required  the  weight  necessary  to  break  an 

oak  beam  eight  inches  square  and  20  feet  between  the 

8x8* 
props,  p=6si  X -^ 10 X 8  X 8«.    This  is  1 1545, 

whereas  the  experiment  gives  x  1487.  The  error  is  very 
small  indeed.  The  role  Is  most  dencient  in  comparison 
with  the  five  inch  bars,  which  we  have  already  said  ap« 
pear  stronger  than  the  rest* 

The  following  process  is  easily  remembered  by  socb 
as  are  not  algebraists. 


Multiply  tbe  breadth  in  inches  twice  by  the  depth, 
and  call  this  prodactyi  Multiply  y  by  651,  and  divide 
by  tbe  length  in  feet.  From  the  quotient  take  10  times 

structlve  experiments  woold  be,  first  to  establish,  by  a    Jl    The  remainder  is  tbe  number  of  pounds  which  will 

great  number  of  trials,  the  transverse  force  of  a  moderate     break  the  beam. 


batten  j  and  then  to  make  a  great  number  of  trials  of 
the  diminution  of  its  strength,  by  cutting  it  throogh  on 
the  concave  side.  This  would  very  nearly  give  os  the 
proportion  of  the  cohesion  which  really  operates  in  resist- 
ing fractures.  Thus  if  it  be  found  that  one  half  of  the 
l>eam  may  be  cut  on  the  under  side  without  diminution 
of  its  strength  (taking  care  to  drive  in  a  slice  of  harder 
wood),  we  may  conclude  that  the  point  A  is  at  the 
middle,  or  somewhat  above  it. 

Much  lies  before  the  curious  mechanician,  and  we 
are  as  yet  very  far  from  a  scientific  knowledge  of  the 
strength  of  timber. 

In  the  mean  time,  we  may  derive  from  these  experi- 
ments of  Boffon  a  very  useful  practical  rule,  without  re- 
lying on  any  value  of  the  absolute  cohesion  of  oak.  We 
see  that  the  strength  is  nearly  as  the  breadth,  as  the 
sqoare  of  the  dt-pth,  and  as  the  inverse  of  the  length. 


We  are  not  sufficiently  sensible  of  onr  principles  to  be 
confident  that  the  correction  lo^  should  be  in  the  pro- 
portion of  the  section,  although  we  think  it  most  pro- 
bable. It  is  quite  empirical,  founded  on  Boffon's  expe- 
riments. Therefore  the  safe  way  of  using  this  rule  is  to 
suppose  the  beam  square,  by  increasing  or  diminishing 
its  breadth  till  equal  to  the  depth.  Then  find  the 
strength  by  this  rule,  and  diminish  or  increase  it  for  the 
change  which  has  been  made  in  its  breadth.  Thus, 
there  can  be  no  doubt  that  the  strength  of  the  beam  gi- 
ven as  an  example  is  double  of  that  of  a  beam  of  the 
same  depth  and  half  the  breadth. 

The  reader  cannot  but  observe  that  all  this  calcula- 
tion relates  to  the  very  greatest  weight  which  a  beam 
will  bear  for  a  very  few  minutes.  Mr  Buffon  uniformly 
found  that  two  thirds  of  this  weight  sensibly  impaired 
its  strength,  and  frequently  broke  at  the  end  of  two 

or 
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Ooe'tiklf  of  tlii*  weight  bcougbt  tli«     cacb  otber  laterallj.     Tfai  toUl  KavUncs  will  le  U\ 

tbe  DDinber  of  eqanllj  leiisf log  particles,  that  u,  as  tbe 

circumfeTeiice  (for  the  tube  beiug  Biippoaeil  wry  liio, 

tetuitite  difference   betwecD  tbe  dilata- 


Streagth  ofor  three  montlit 

MMeriali.  beam  to  a  certaia  band,  which  did  not  incTeaae  after 
'  the  fint  minute  or  two,  and  may  be  borne  by  the  beam 

for  any  len^h  of  time.  Bat  tiie  beam  coatracted  a 
bend,  of  nbich  it  did  not  recovf  r  any  coniiderable  por- 
tion. One-third  seemed  to  have  no  permanent  effect  on 
the  beam  *,  but  it  recovered  its  rectilineal  shape  com- 
pletely, even  after  having  been  loaded  several  montbs, 
provided  ihat  the  timber  waa  seasoned  when  first  load' 
ed ',  that  is  to  say,  one-third  of  the  weight  which  would 
quickly  break  a  seasoned  beam,  or  one-fourth  of  what 
would  break  one  just  felled,  may  lie  on  it  forever  with- 
out giving  the  beam  a  sett. 

We  have  no  detail  of  experiments  on  the  strength  of 
other  kinds  of  timber :  only  Afr  Buffoo  says,  lhat  fir 
has  about  T^ths  of  the  strength  of  oak ;  Mr  Parent 
makes  it  rrths ;  Emerson,  ^ds,  &c. 

We  have  been  thus  minute  in  our  examinaticn  of  the 
mechanism  of  this  transverse  strain,  because  it  is  tlte 
greatest  to  which  the  parts  of  our  machines  arc  exposed. 
We  wish  to  impress  on  tbe  minds  of  artists  the  aeoessity 
of  avoiding  this  as  much  as  possible.  They  are  improv- 
ing in  thii  respect,  as  may  he  seen  by  comparing  the 
centres  on  which  stone  M'ches  of  great  apan  are  now 
turned  with  those  of  former  times.  They  were  formerly 
a  load  of  mere  julats  resting  on  a  multitude  of  posts, 
which  obstructed  the  navigation,  and  were  frequently 
losing  their  abape  by  some  of  the  posts  sinking  into  the 
ground.  Now  they  are  more  generally  trusses,  where 
the  beams  abutt  on  eaah  other,  and  are  relieved  from 
transverse  strains.  But  many  performances  of  eminent 
artists  are  still  very  injudiciously  exposed  to  cross  strains. 
We  may  instance  one  which  is  considered  as  a  fine  work, 
vix.  the  bridge  at  Walton  on  Thames.  Here  every 
beam  of  tbe  great  arch  is  a  joist,  and  it  hangs  together 
by  framing.  The  finest  piece  of  carpentry  that  we  have 
seen  is  the  centre  employed  in  turning  the  arches  of  the 
bridge  at  Orleans,  described  by  Perronet.  In  the  whole 
there  is  not  one  cross  strain.  The  beam,  too,  of  Harn- 
blower's  steam-engine,  described  in  that  article,  is  very 
"°        scientifically  constructed. 

'"  IV.  The  last  species  of  strain  which  we  are  to  exa- 
that  produced  by  twisting.  This  takes  place  in 
:s  which  connect  the  working  parts  of  machines. 
The  retUt-  Although  we  cannot  pretend  to  have  a  very  distinct 
uce  mint  conception  of  that  modification  of  the  cohesion  of  a  ho- 
it>n^'  ^y  ^y  "'"'<=''  '*  "■"'■"  •'•'''  ^''°^  of  strain,  we  can  have 
the  nnm-  1°  doubt  that,  when  all  tbe  particles  act  alike,  the  re- 
Iru  aTpar-  sistance  must  be  proportional  to  the  number.  There- 
to'"- fore  if  we  suppose  the  two  parts  ABCD,  ABFE  (fig. 
28.),  of  the  body  EFCD  to  be  of  insuperable  strength, 
but  cohering  more  weakly  in  tbe  common  surface  AB, 
and  that  one  part  ABCD  is  pushed  laterally  in  the  di- 
rection AB,  there  can  be  no  doubt  that  it  will  yield  on- 
ly there,  and  that  the  resistance  will  he  proportional  to 
tbe  surface. 

In  like  manner,  we  can  conceive  a  thin  cylindrical 
tube,  of  which  KAH  (fig.  39.)  is  the  section,  as  coher- 
ing more  weakly  in  that  section  than  anywhere  else. 
Suppose  it  to  be  grasped  in  both  hands,  and  the  two 
parts  twisted  round  the  axis  in  opposite  directions,  as  we 
would  twist  the  two  joints  of  a  Hnte,  it  is  plain  that  it 
will  first  fail  in  this  section,  which  is  the  circumference 
of  a  circle,  and  the  particles  of  the  two  parts  which  arc 
contiguous  to  this  circunifeTence  will  be  drawn  from 


Straia  pro- 
Sliced  b; 


Fifi., 


lion  of  the  external  and  internal  particles).  We  cu 
now  suppose  another  tube  within  thla,  mod  a  third  with- 
in the  second,  and  so  on  till  w«  reach  the  centre.  U 
the  particles  of  each  ring  exerted  tb«  same  force  (by 
suffering  the  same  dilatation  in  the  direction  of  the  cir- 
cumfereace),  the  resistattce  nf  each  ring  of  thesectioa 
would  be  as  its  circumference  and  its  breadth  (su^nacd 
Indefinitely  small),  and  the  whole  resistance  would  be  u 
tbe  surface  ;  and  this  would  represent  tbe  resistance  of 
a  solid  cylinder.  But  when  a  cylinder  is  cwialed  ia  this 
manner  by  an  extenial  force  applied  to  its  eircumferewx, 
the  external  parts  will  suffer  a  greater  circnlar  extaofioa 
than  the  internal  ;  and  it  appears  that  this  exteniiot 
(like  the  extension  of  a  beam  strained  traneverself )  will 
be  proportional  to  tbe  distance  of  tbe  particles  from  tke 
axis,  We  cannot  say  that  this  is  demonatrafale,  bntwe 
can  assign  no  proportion  that  is  more  probable.  This 
being  the  case,  the  farces  simultaneously  exerted  by  each 
particle  will  be  as  its  distance  from  tbe  axis.  Hoe- 
fore  the  whole  force  exerted  by  each  ring  will  be  as  tW 
sqoare  of  its  radius,  and  the  accumnlated  force  actually 
exerted  will  be  as  the  cube  of  tbe  radius  j  that  ii,  the 
accumulated  force  exerted  by  tbe  wbule  cylinder,  whast 
radius  is  C  A,  is  to  the  accumulated  force  exerted  at  lie 
aametime  by  the  part  whose  radios  is  CE,  as  CA*toC£'. 

The  whole  cohesion  now  exerted  is  just  two-ihirdsof 
what  it  would  be  if  all  tbe  particles  were  exertiog  the 
same  attractive  forces  which  are^nat  now  exerted  l^lbe 
particles  in  the  external  ciTcumference.  This  is  plaia- 
to  any  person  in  the  least  fAmiliar  with  the  fluxionaryal* 
cuius.  But  such  as  are  not  may  easily  see  it  in  this  way. 

Let  the  rectangle  AC  c  a  be  set  upright  on  the  sar- 
faee  of  the  circle  along  tbe  line  CA,  and  revolve  rooad 
the  axis  Cv.  It  will  generate  a  cylinder  whose  beigfat 
is  Cc  or  Aa,  and  having  tbe  circle  KAH  for  Its  bue. 
If  the  diagonal  C  a  be  supposed  also  to  revolve,  it  is 
plain  that  the  triangle  cCo  will  generate  a  cone  of  the 
same  height,  and  having  for  its  base  the  circle  described 
bv  tbe  revolution  of  c  a,  and  the  point  C  for  ltd  apn. 
The  cylindrical  surface  generated  by  A  <■  will  expresi 
the  whole  cohesion  exerted  by  the  circumference  AH£, 
and  tiie  cylindrical  surface  geneiated  by  E  f  will  repre- 
sent the  cohesinn  exerted  hy  the  circnmferencc  ELM, 
and  the  solid  generated  hy  the  triangle  CA  a  will  i«- 
present  the  cohesion  exerted  hy  the  whole  circle  AH£, 
and  the  cylinder  generated  by  the  rectangle  AC  c  a  will 
represent  tbe  cohesion  exerted  by  the  same  surface  if 
each  particle  bad  sulTerGd  tbe  extension  A  a. 

Now  it  is  plain,  in  the  first  place,  that  tbe  solid  ge- 
nerated by  the  triangle  e  EC  i*  to  that  generated  hy 
a  AC  as  £C>  to  KC\  In  the  next  place,  tbe  solid  ge- 
nerated by  a  AC  is  two-thirds  of  the  cylinder,  becaiM 
the  cone  generated  hy  c  C  <i  Is  one  third  of  it. 

We  may  now  auppose  the  cylinder  twisted  till  the  par- 
ticles in  the  external  circnrolerence  lose  their  cobesioB. 
There  can  be  no  doubt  that  it  will  now  be  wreachtd 
asunder,  all  tbe  Inner  circles  yielding  in  HuccessioB. 
Thus  we  obtain  one  useful  information,  vix.  that  a  bsdy 
of  homogeneous  tcxtnre  resists  a  n'mpie  Itaut  with  tws- 
thirds  of  tbe  force  with  which  it  rcaista  an  atleaipt  te 
foree  one  part  laterally  from  the  otber,  of  with  ooa-thifd 
part 
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ttraagib  dftioned  tbt  entra  of  Uie  circle  ii  by  oo  memM  the  ata- 
MmtoUk.  tnl  poiat,  and  it  ii  vciy  difficult  to  McertwQ  it*  place : 
'"  *  '  but  wbcn  tbi»  conHderatiiMi  occorml  to  nt,  we  em«ilf 
g^^Xrm  ''**^  ***  ntperimwt*  from  ibii  uocertxiaty,  by  cxtead- 
Ihi  iifiii  '"E  *'*'  1'*^'  tn  botfaiidc*,  and  by  memniol  a  polley  ap- 
Bcat  >mi  plied  cqaal  foica  t»  eadi  arai,  acting  in  oppcaite  direo- 
■''■nd,  it  tioM.  TbiH  tbe  eeotre  Wcsme  the  neutra]  point,  and 
wuoBcl-  ^  rcsiilance  to  Iw  iit  was  fomid  to  lie  twi>-tfairds«f  tiw 
^         limpfe  latenl  ■Ira^. 

Ill  We  beg  lore  to  Dtentioa  bere  tlial  dot  soccew  in  ibeM 

Hftri-       npenmrntf  CDcogragrd  ni  to  extend  them  noeb  farther. 

*  -»    ■         I  ii^  tbesc  means  to  diicovcr  the  abaoli 


tbe  lenftb  of  tbe  axle  bat  aay  ii 

It  ii  otfacrtRiM  if  it  be  of  a  fihraiw  miBre  uae  umaa : 
tbe  fikes  BK  bnt  before  brrakine,  behig  twitted  iwf 
■piial*  like  a  cork  acRw.  Tbe  Ingtk  of  tbe  ule  ^ 
■omcwkat  of  tbe  inacicnce  «f  a  tever  m  this  caee,  and  k 
■•  eanrr  wnuUnd  aMmder  if  Ivag.  AecMidiagly  we 
have  foond  it  mi  ;  but  we  kaTC  Bot  beoa  aUe  to  rcdacc 


Oct  nadcia 


re  reqoeated  to  accept  mf  tkoe  eade 

licalB  inlofwuiaa  wi  thia  npoitaM  m 

ibject.    We  an  dvly  aomblc  of  tbcir  impn^ 


^  „  ..^  _r»  ^j  ..~^  ,__  »  ^..wv....  .^  .___..  ..^      Cectioii,  bvt  flatter  omina  tbat  w«  kave  i»  muy  ia- 

■■iIttw. ''''''■■<">  ^ maiij  Mibctaoccf,  wbicli  woold  have  reqoind      itaacn  poiatcd  ««t  tbe  method  whick  wmst  be  ponard 

._i  _  Li_  e for  impnm^  onr  koowledge  on  this   sybjeet ;  and  ae 

bavogivoBlboEi^liib  reader  a  more  caipaoiii  lift  of  ei- 
perineatoOD  the  Micagtb  of  materinla  than  kc  wtU  MM 
with  in  oar  laanace.     Many  naefnl   dednetiass  auek 


apparatnt  and  a  moat  nDmaaageable 

btt  to  tear  them  a*ander  directly.  But  vre  could  t«a«OD  with 
•  M  'coofideaee  from  the  reiistance  totwitt  (which  we  could 
U^  eaitty  mcaanre),  provided  that  we  coold  ascertain  tiie 
proportioo  of  the  direct  and  the  lateral  itrruglb*.  Our 
cspcriments  ou  cbalk,  finely  prepared  clay,  and  white 
beca-wax  (of  ooe  melting  and  one  temprtatore),  were 
YCry  eoBsiatciit  and  satisfiictory.  Bat  we  have  faitlierto 
found  great  imgnlaritien  in  tbii  proportion  in  bodies  of 
a  fibroui  texture  like  timber.  ThcM  are  ilie  moat  im- 
portant  cases,  and  we  itill  hope  td  be  able  to  actwmplisli 
our  projeet,  and  to  give  tbe  pabtic  mndc  valuable  infui 


■trnctores.     The  beat  Ion 

cearpbs ;  the  mles  for  joggling,  laUing,  faying,  fisbiag. 
Sic  practised  in  the  delicate  art  of  naaat-wakiag,  aie  all 
founded  oa  ihii  docirine  :  bol  the  diacoaaton  of  ihcK 
woold  be  eqnivalcnt  to  writing  a  cMpplete  treatiM  of 
^  carpentry.  We  hope  that  ibis  will  be  cxecoted  by  ssmc 

matioD.  This  being  our  sole  object,  it  was  our  duty  to  intelligent  mechiDician,  for  there  ia  notbing  in  oar  laa- 
-tnentioo  the  method  which  promises  success,  and  thus  guage  on  this  subject  but  what  is  alaiuit  casilmpliUt ; 
excite  others  to  the  task  ;  and  it  will  be  no  morti&ca-  yet  there  is  no  mcefaBnic  art  that  ia  more  anscrptiUe  rf 
tion  to  us  tu  be  deprived  of  the  honour  of  being  the  first  scientific  treatment.  Such  alreatiac,  if  wcN  execaled, 
who  thus  adds  to  tbe  stock  of  experimental  knowledge.      coald  not  fail  of  being  well  received  by  tbe  public  in 

When  the  matter  of  the  axle  it  of  the  most  simple      this  age  of  mechanical  improvement, 
teittire,  such  as  that  of  metala,  we  dn  not  conceive  that 
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fltmctb.       STRENGTHENERS,  or  Corrobobamts,  »wh 
**5"     roadicinca  at  are  tnpposed  to  add  to  the  finuncts  of  the 
gj}^      solids.    See  Uatcria  Hedica  Indtx, 
'  STRETCHING,  in  yavigatiom,  is  f^enerally  nndei^ 

ttood  to  impW  the  pwression  of  a  ship  under  a  great 
anr&cc  of  sail,  when  cfoae  hauled.  The  difference  be- 
tween this  tern  and  ttanduig,  consists  apparently  in  the 
nility  of  tail ;  which  in  the  latter  may  be  very  mo- 
te ;  bntitretchinggeDerallyiiaiiifiesextiess}  as,  we 
taw  the  eDenr  at  daylmak  ■tretcfaiog  tothe  southward 
under  a  croM  of  sail,  &c     Folnmer. 

STRETTO,  in  Iialian  matk,  it  sometimes  nicd  to 
signify  that  tbe  measure  is  to  bo  short  and  conciae,  and 
■conM^oently  quick.  In  this  tense  it  stands  opposed  to 
Laroo. 

-STRIATED  LXAT,  among  hoUnists,  one  that  hat  a 
nnmbcT  tf  iDitgitodinal  fnrrows  on  its  tnrface. 

4TRIK£,  a  measure  of  capacity,  containing  four  bo- 
ibeli.     Alto  an  insttoment  used  in  measuring  com. 

8TRIX,  the  Owi. ;  a  genus  of  birds  belonging  to  tW 
order  of  aecipitrei.     See  Ormituoloct  Jndrac. 

The  bubo,  or  great  eared  owl  inhabits  inaccesuble 
rocks  and  detcit  placet,  and  preys  on  hares  and  feather- 
ed game.  Its  appearance  iu  cities  nas  deemed  an  un- 
lucky omen ;  Rome  itself  once  underwent  a  lustratioa 
because  one  of  tbem  itrayed  Into  the  capitol.  The  an- 
cients had  them  in  the  utmost  abhorrFuce  ;  and  thought 
them,  like  the  tcreech-cwl%  the  meaiengers  of  death. 
Ptiny  styles  it  bubofuntbrit,  and  noctu  monttrutn. 


Vuc 
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Sola^ue  culmmbii*  feiali  carmint  bubo 
Strpc  jueri  el  /ottgai  infietuja  ducere  va 
Percb'd  on  the  roof,  tbe  bird  of  night  complains,      <— 
In  lenglbeo'd  thrieks  and  dire  funereal  atiailit. 
STROBILUS,  in  Botatn/,  >  pericarp  famed  irm 
an  amentum  by  tbe  hardening  of  the  scales. 

SlltOKING,  or  rubbing  gefttly  with  tlie  band,  a 
method  which  has  been  eai|iJoyEd  by  Mune  pertons  im 
curing  diseases. 

Mr  Greatnket  or  Greatriz,  thefiunaiis  friab  stnktr, 
it  taid  to  have  performed  manv  wonderfol  cures.     Hi 
gives  tbe  following  account  of  his  discavery  of  tbii  *rt,SK 
and  of  tbe  success  with  which  be  practised  it.    *■  Abaat  Jn 
1663 1  had  an  impulie(B*Tshe),  or  astnnge  petxnasieB^' 
in  my  own  mind  (of  wbico  I  am   not  able  to  give  ssTZ^ 
rational  account  to  another),  which  did  very  fre^nentlTLa 
inggett  to  me,  fliat  there  was  bestowed  on  me  the  gin^u 
«f  eating  the  king's  evil ;  which,  for  the  extraordiosri- 
net*  of  It,  I  thought  fit  to  conceal  for  some  time  ;  bol  *t 
length  I  communicated  this  to  my  wife,  and  told  her, 
that  I  did  verily  believe  that  God  had   given    me  the 
blessing  of  cunng  the  king's  evil ;  for  whether  I  rcfe 
in  private  orpoblic,  sleeping  or  waking,  ttill  I  bad  the 
same  impulse.     But  ber  reply  to  me  was,  that  she  c«a- 
ceived  this  Wat  a  strange  imagination  }  yet,  (o  prove  tbe 
contrary,  a  few  days  after  there  was  one  Willitm  Ma- 
ther  of  Sallerbrid^e  ia   the    parish  of  Lisniore,  aht 
brought  bis  ton  William  t«  my  boose,  desiring  my  wife 
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ifMn^    to  cure  litn,  wbo  was  a  peraon  ready  to  a§brd  her  cha- 
R  "    rity  to  ber  neighbonrtv  according  to  her  amali  skill  ia 

xombolf.  cbirurgvry.  Oa  which  my  wife  told  rae^  there  was  one 
'  that  had  the  king's  evil  very  griavoosiy  in  the  eyes, 
cheek,  and  throat ;  whereupon  I  told  her,  that  she 
should  now  see  whether  this  was  a  bare  fancy  or  imagi- 
natiooi  as  she  thought  it,  or  the  dictates  of  God's  Spirit 
on  nay  heart*  Then  I  laid  my  hands  00  the  places  af- 
fected, and  prajed  to  God  for  Jeaos  sake  to  heal  him  j 
and  bid  the  parent  two  or  three  days  afterwards  to  bring 
the  child  to  me  again,  whioh  accordingly  be  did  y  and  I 
then  saw  the  eye  was  almost  quite  whole  -,  and  the  node^ 
which  was  almost  as  big  as  a  pullet's  egg,  was  suppn« 
rated ;  and  the  throat  strangely  amended  •,  and,  to  be 
brief  (to  God's  glery  I  speak  it)  within  a  month  dis« 
ohaiged  itself  quite,  and  was  perfectly  healed,  and  so 
eoaiinues,  God  be  praised." 

Then  there  came  to  him  one  Margaret  Mackshane  of 
Ballineclj,  in  the  parish  of  Lismore,  who  had  been  af- 
flieted'with  the  eril  above  seven  years,  in  a  much  mora 
violent  degree  }  and  soon  after,  his  fame  increasing,  he 
cured  the  same  disease  in  many  other  persons  for  three 
years.  He  did  not  meddle  all  this  time  with  any  other 
distemper  \  till  about  the  end  of  these  three  years,  the 
ague  growing  epidemical,  be  (bond,  as  formerly,  that 
there  was  bestowed  on  him  the  gift  of  curing  that  dis- 
ease. He  eared  CeUnel  Phaire,  of  Cabirmony  in  the 
county  of  Corke,  of  an  agae,  and  afterwanh  many  other 
persons  of  diflferent  distemperB,  by  stroking;  so  that  hie 
name  was  wonderfully  cried  up,  as  if  some  divine  per> 
son  had  been  sent  from  above.  January  1665-^,  he 
came  over  to  England,  at  the  request  of  the  earl  of  Or- 
rery }  in  order  to  cure  the  lady  of  the  lard-vtscouat 
Conway,  of  Ragley  In  Warwickshire,  who  had  for  many 
years  labourtd  under  a  most  violent  headache.  He 
staid  at  Ragley  three  weeks  or  a  month ;  and  though 
he  failed  in  his  endeavours  to  relieve  .that  lady,  he 
oured  vast  numbers  of  people  in  those  parts  and  at  Wor- 
cester. 

Though  we  are  no  friends  to  the  marvellous,  nor  be-< 
Iteve  it  possible  that  eitiier  the  king's  evil  or  ague  can  be 
cured  by  stroking  or  friction  of  any  kind,  whether  gentle 
or  severe,  we  have  no  hesitation  to  acknowledge  that 
many  cores  might  be  jierformed  by  Mr  Greatrakes. 
Every  reflecting  person  who  reads  the  foregoing  account 
which  he  gives  of  himself  will  see  that  he  was  an  enthu- 
siast, and  believed  himself  guided  by  a  particular  revela- 
tion ',  and  such  is  the  credulity  of  mankind,  that  his  pre- 
teasioBs  were  readily  ailmitted,  and  men  crowded  with 
eagerness  to  be  rel  ieved  of  their  diseases.  But  it  is  well 
known  to  physicians,  that  in  many  cases  the  imagination 
has  accomplished  cures  as  wonderful  as  the  force  of  me- 
dicine. It  is  owing  chiefly  to  the  influence  of  imagina- 
tion that  we  have  so  many  accounts  from  people  of  ve- 
racity of  the  wonderful  effects  of  quack  medicines.  We 
are  perfectly  assured  that  these  medicines,  by  their  na- 
tural operation,  can  never  produce  the  effects  ascribed 
to  them  J  for  there  is  no  kind  of  proportion  between 
tlie  medicine  and  the  effect  produced,  and  often  no  con-^ 
uection  between  the  medicine  and  the  disease. 

STROM  ATEUS,  a  genus  of  fishes  belonging  to  the 
order  of  apmles.     See  Ichthyology  Index. 

STROMBOLf,    the  most  northern  of  the  Lipari 

islands.     It  is  a  volcano,  which  constantly  discharges 

mnch  fire  and  smoke.     It  xises  in  a  conical  form  above 
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the  surface  of  the  sea.  On  the  cast  side  it  has  three  or  StromboU 
four  little  craters  ranged  near  each  other,  not  at  the  H 
auromit^  but  on  the  decliTity,  nearly  at  two-thirds  of  its  Strype. 
height.  But  as  the  surface  of  the  volcano  is  very  rug- 
ged and  intersected  with  hollow  ways,  it  may  be  nutu- 
rally  concluded,  tliat  at  the  time  of  some  great  eruption, 
the  summit  and  a  part  of  thi^  side  fell  in,  as  must  have 
happened  also  at  Vesuvius  \  consequently,  the  common 
chimney  is  at  this  day  on  the  declivity,  although  al- 
ways in  the  centre  of  the  whole  base.  It  is  inhabitt  d 
notirithstanding  its  fires  ^  but  care  is  taken  to  avoid  the 
proximity  of  the  crater,  which  is  yet  much  to  be  feared. 
**  I  was  assured  (says  M.  de  Luc)  by  an  Englishman, 
who,  like  me,  had  the  curiosity  to  visit  these  isles,  that 
the  fine  weather  having  invited  him  and  his  company 
to  land  at  Stromboli,  they  ascended  a  volcano,  whose 
craters  at  that  time  threw  out  nothing  \  but  that  while 
they  were  attentively  viewing  them,  unapprehensive  of 
any  danger,  they  were  suddenly  saluted  by  such  a  fu- 
rious discharge,  as  to  be  obliged  to  retreat  with  preci- 
pitation, and  not  without  one  of  the  company  being 
wounded  by  a  ]Nece  of  scoria."  Of  all  the  volcanoes 
recorded  in  history,  Stromboli  seems  to  be  the  only  one 
that  bums  without  ceasing.  Etna  and  Vesuvius  often 
remam  quiet  for  nuiny  months,  and  even  years,  with- 
out the  least  appearance  of  fire  ;  but  Stromboli  is  ever 
at  work,  and  for  ages  past  has  been  looked  upon  as 
the  great  lighthouse  of  those  seas.  £.  Long.  15.  20. 
N.  Lat.  38.  50. 

STBOMBUS,  a  genus  ef  shell-fisb.  See  CoNcno- 
LOOT  Index. 

STRONGOLI,  a  town  of  the  kingdom  of  Nsples, 
with  a  bishop's  see.  It  is  situated  on  a  rugged  moun- 
tain, is  about  three  miles  from  the  sea,  and  seven  north 
from  St  Severino.  It  is  supposed  to  be  the  ancient  P^- 
te/Ni,  which  nuide  a  conspicuous  figure  in  the  second 
Punic  war  by  its  obstinate  resistance  against  Hannibal. 
Near  its  walls  MarceUus  the  rival  of  Hannibal  was  slain 
in  a  bkirmisb.     E.  Long.  17.  36.  N.  Lat.  30.  20. 

STRONTITES,  or  Strontian  Earth,  so  called 
from  having  been  discovered  at  Strontian  in  Argylc- 
shire  in  Scotland.     See  Chemistry  Index, 

STROPHE,  in  ancient  poetry,  a  certain  number  of 
verses,  including  a  perfect  sense,  and  making  the  first 
part  of  an  ode.     See  Poetry,  N^  130. 

STRUMA,  scrophulous  tumours  arising  on  the  neck 
and  tliroat,  constituting  what  is  commonly  called  the 
kin^'*$  evil.    See  Medicine  Index, 

STRUMPFIA,  a  genus  of  plants  belonging  to  the 
class  syngenesia.     See  Botany  Index, 

STRUTHIO,  a  genus  of  birds  belonging  to  the  or- 
der of  grallse.    See  Ornithology  Index, 

STRUTHIOLA,  a  genus  of  plants  belonging  to  the 
class  of  tetrandria.     See  Botany /ffi/rx. 

STRYCHNOS,  a  genus  of  plants  belonging  to  the 
class  pentandria,  and  inHhe  natural  system  ranging  un- 
der the  28th  order,  Lvridte,    See  Botany  Index, 

STRYMON,  in  Anaeni  Geography^  formerly  Coffo- 
sssfj  ;  a  river  constituting  the  ancient  limits  of  Macedo- 
nia and  Thrace  \  rising  in  Mount  Scombros  (Aristotle). 
Authors  differ  as  to  the  modem  name  of  this  river. 

STRYPE,  John,  was  descended  from  a  Gerntan  fa- 
mily, born  at  London,  and  educated  at  Cambridge.  He 
was  vicar  of  Low  Layton  in  Essex,  and  distinguished 
himself  by  his  compilatioat  of  Lives  and  Mcoikk^n'^ 
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whScIi,  as  Dr  Bircb  remarkB,  his  fidelity  and  indoitry  conceit  ai  a  writrr,  tbat  be  regarded  no  one'f  merits  bat 

nill  alvrays  give  a  valye  to  his  writinf{B,  bowever  desli'  his  own;  Bucb  were  his  ditappoiatmeRta,  both  as  a  srriter   ^ 

tute  thej  mtiy  be  of  [he  graces  of  style.     He  died  in  and  a  man,  that  be  allowed  bis  peevisfaDess  to  sutr  iota 

1737,  aftir  having  enjoyed  his  vicarage  near  68  years,  malice,  and  indulged  his  raaleToleoce  till  it  settled  ia 

STUAHT,  Dr  Gilbert,  was  born  at  Edinbu^h  corruption." 
in  the  year  1742.     His  fatlier  Mr  Geoi^e  Stuart  was  Soon  after  this  disappointmeDt,  Dr  Stuart  went  la 


profeiuior  of  bumanity 

coo  side  ruble  emloeDce  for  his  classical  taste  and  litera- 
ture. For  these  accomplishments  he  was  probably  in- 
debted in  no  small  degree  to  his  relation  the  celebrated 
Buddiman,ivitb  whom  both  beand  his  son  conversed  fami- 
liarly, though  they  afterwards  united  to  injure  his  fame. 
Gilbert  having  finished  his  classical  and  philosophical 
studits  in  the  grammar-school 
ielf  to  jurispri 


London,  wbere  he  became  from  1768  to  17740 
the  writers  of  the  Monthly  Review.  In  1773  Dr  Adam, 
rector  of  the  high-school  at  Edinburgh,  pnblinfaed  a  La- 
tin Gnunmar,  which  be  intended  a*  an  improvenieat  of 
the  famous  Ruddinian's.  Stuart  attacke<l.hini  in  a  pam- 
phlet under  the  name  oi  Btithby,  and  treated  bun  witb 
mnch  severity.  In  doing  this,  he  was  probably  actnated 
liversity,  applied  more  by  some  penonal  dislike  of  Dr  Adam  than  byre- 
iDwing,  or  probably      gard  for  the   memory  of  bis  learned  relation;    for  0 


Ib'n^no 


intending  to  follow,  the  profession  of  the  Taw.  For  that  other  occasions  be  showed  sufficiently  that  he  bad  no  ic- 
profession  he  bus  been  represented  as  unqualified  by  in*  gard  to  Ruddiroau's  bonoar  mi  a  graoiQiariao,  editor, or 
dolence ;   bj  a  pussion  which  at  a  very  early  period  of      critic 

life  he  displayed  for  general  literature  ;  or  by  boundless  In  1774  be  returned  to  bis  native  city,  aod  began  tbe 

dissipation  : — and  all  these  circumstances  may  have  con-  Edinburgh  Magazine  and  Review,  in  which  be  discussed 
tributed  to  make  him  relinquish  pursuits  in  which  he  the  liberty  and  constitution  of  EnglBnd,and  dist' 
could  hope  to  succeed  only  by  patient  perseverance  and 
strict  decorum  of  manners.  That  he  did  not  waste  bis 
youth  in  idleness,  is,  however,  evident  from  an  Histori- 
cal Dissrrlation  concerning  the  Antiquity  of  the  British 
Constitution,  which  he  published  before  he  b^completed 
bis  twenty-second  year,  and  which  had  so  much  merit  aa 
to  induce  tbe  university  of  Edinburgh  to  confer  upon  the 
author,  though  so  young  a  man,  thi;  d<?gree  of  LL.I). 

After  a  studious  interval  of  some  years,  he  produced 
a  valuable  work,  under  the  title  of  A  View  of  Society 
in  Europe,  in  its  Progress  from  Rudeness  to  Refinemtnt ; 
or.  Inquiries  concernine  the  History  of  Laws,  Govern- 
ment, and  Manners.  He  bad  read  and  meditated  with 
patience  on  the  most  important  monuments  of  the  mid- 
dle ages  ;  and  in  this  volume  (which  speedily  reached  a 
second  edition)  he  aimed  chiefly  at  the  praise  of  origina- 
lity and  invention,  and  discovered  an  industry  that  is  sel- 
dom connected  with  ability  and  discernment.  About 
the  time  of  the  publication  of  the  first  edition  of  this 
performance,  having  turned  hJa  tboughtH  to  an  acade- 
mical life,  be  asked  for  the  professorship  of  public  law 
in  the  university  of  Edinburgh.  According  to  bis  own 
account  he  had  been  promised  that  place  by  tbe  mini- 
ster, but  bad  the  mortification  to  see  tbe  professorship 
tiestuwed  on  another,  and  ail  his  hopes  blasted  by  the  in- 
fluence of  Dr  Robertson,  whom  be  represented  as  under 
obligations  to  him. 

To  ihe  writer  of  this  ariiclf,  who  was  a  stranger  to 
these  rival  candidates  for  historical  fame,  this  part  of 
tbe  story  seems  very  incredible}  as  it  is  not  easy  to 
conceive  how  it  ever  could  be  in  the  power  of  Dr 
Stuart  to  render  to  tbe  learned  Principal  any  essen- 
tial service.  It  mas  believed  indeed  by  many,  who  ob- 
served that  the  illiberal  jealousy  not  unfrequent  in 
tbe  world  of  letters,  was  probably  the  source  of  this 
opposition ;  which  entirely  broke  the  intimacy  of  two 
persons  who,  before  that  time,  were  understood  to 
be  on  tbe  most  friendly  footing  with  each  other.     In- 

Satitude,  however,  is  as  likely  to  have  been  the  vteeof 
r  Stuart  ks  of  Dr  Robertson  ;  for  we  have  been  told 
*  CAo&nfn  ^f  "  "rller  *,  wlio,  at  least  in  one  instance,  bas  com- 
m  Au  lift  pletely  proved  what  be  affirms,  that  "  such  was  Gilbert 
ef  Rti4di.    Stuart's  laxity  of  principle  as  a  man,  that  be  considered 


ed  himself  by  an  inquiry  into  the  cbaracterof  John  J 
the  reformer,  whose  principles  he  reprobated  iu  tbt 
severest  terms.  About  this  time  he  revised  and  publitk. 
ed  Sullivan's  Lectures  00  the  Constitution  of  England. 
Soon  after  he  turned  his  thoughts  to  the  history  of  Scot- 
land, and  published  Observations  concerning  its  Public 
Law  and  Constitutional  History  ;  in  which  he  examined 
with  a  critical  care  the  preliminary  book  to  Dr  Robert- 
son's History.  His  next  work  was  The  History  of  tbe 
Reformation  ;  a  book  tvliicb  deserves  praise  for  the  easy 
dignity  of  the  narrativp,  and  for  stict  impartialitj.  Hit 
last  great  work,  The  History  of  Scotland  from  tbe  Esta- 
blishment of  the  Reformation  to  tbe  Death  of  Queen 
Mary,  .which  appeared  in  17S3,  has  been  very  gene- 
rally read  and  admired.  His  purpose  was  to  vindicat* 
the  character  of  tbe  injured  queen,  aod  expose  tbe 
weakness  of  tbe  arguments  by  which  Dr  Robertson  bad 
endeavoured  to  prove  ber  guilty  ;  but  though  the  style 
of  this  work  is  his  oku,  it  contains  very  little  matter 
which  was  not  furnished  by  Goodall  and  Tytlrr  -,  and  it 
is  with  tbe  arms  which  these  two  writers  put  into  hi* 
bands  that  Dr  Stuart  attacked  his  great  antagonist. 

In  1781  he  once  more  visited  London,  and  engaged 
in  tbe  Political  Herald  and  £ng!ish  Review  ;  but  the 
jaundice  and  dropsy  increasing  on  bim,  he  returned  by 
sea  to  bis  native  country,  where  he  died  in  the  house  of 
bis  father  on  the  I3tb  of  August  1 786. 

In  bis  person  Dr  Stuart  was  about  the  middle  size  and 
justly  proportioned.  His  countenance  wa*  modest  and 
expressive,  sometimes  glowing  with  sentiments  of  friend- 
ship, of  which  he  was  truly  susceptible,  and  at  otbeii 
dartingthat  satire  and  indignation  at  folly  and  vice  which 
appear  in  some  of  bis  writings.  He  was  a  boon  com- 
panion ;  and,  with  a  constitution  that  might  have  stood 
the  shock  of  ages,  be  feil  a  premature  mattjr  to  inlen- 
prrance.  His  talents  were  certainly  great,  and  his  wri- 
tings are  useful }  but  he  seems  to  have  been  influenced 
more  by  passion  than  prejudice,  and  in  his  character 
there  was  not  much  to  he  imitated. 

STUCCO,  in  building,  a  composition  of  white  mar- 
ble pulverised,  and  mixed  with  plaster  of  lime  ;  and  the 
whole  being  sifted  and  wrought  up  with  water,  is  to  be 
used  like  common  plaster:   this  is  called  by  Pliny  flwr- 


ingratitude  as  one  of  the  most  venial  sins  ;  such  was  bis     tnoralam  oput,  and  alharium  opirj, 
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Vtuecd.  A  patent  was  granted  to  Mr  B.  Higgins  for  invent- 
ing a,  new  kind  of  stucco,  or  water  cement,  more  firm 
and  durable  than  any  heretofore.  Its  composition,  as 
extracted  from  the  specification  signed  hj  himself,  is 
as  follows :  **  Drift-sand,  or  quarry  (a)  sand,  which 
consists  chiefly  of  hard  quartzose  flat-faced  grains  with 
sharp  angles ;  which  is  the  freest,  or  may  be  most  easily 
freed  by  washing,  from  clay,  salts,  and  calcareous,  gyp- 
seous, oro  ther  grains  less  hard  and  durable  than  quartz^ 
which  contains  the  smallest  quantity  of  pyrites  or  heavy 
metallic  matter  inseparable  by  washing  *,  and  which  sut 
fers  the  smallest  diminution  of  its  bulk  in  washing  in  the 
following  manner — is  to  be  preferred  before  any  other. 
And  where  a  coarse  and  a  fine  sand  of  tliis  kind,  and 
corresponding  in  the  size  of  their  grains  with  the  coarse 
and  fine  sands  hereafter  described,  cannot  be  easily 
procured,  let  such  sand  of  the  foregoing  quality  be  cho- 
sen as  may  be  sorted  and  cleansed  in  the  following  man« 


ner 


'*  Let  the  sand  be  sifted  in  streaming  clear  water^ 
through  a  sieve  which  shall  give  passage  to  all  such 
grains  as  do  not  exceed  one-sixteenth  of  an  inch  in  dia- 
meter; and  let  the  stream  of  water  and  the  sifting  be  re- 
gulated so  that  all  the  sand,  which  is  much  finer  than 
the  Lynn-sand  commonly  used  in  the  London  glass- 
houses, together  with  clay  and  every  other  matter  speci- 
fically lighter  than  sand,  may  be  washed  away  with  the 
stream,  whilst  the  purer  and  coarser  sand,  which  passes 
through  the  sieve,  subsides  in  a  convenient  receptacle^ 
and  whilst  the  coarse  rubbish  and  rubble  remain  on  th« 
sieve  to  be  rejected* 

**  Let  the  sand  which  thns  subsides  in  the  receptacle/ 
be  washed  in  clean  streaming  water  through  a  finer 
sieve,  so  as  to  be  further  cleansed  and  vorted  into  two 


parcels*, 'a  coarser,  which  will  remain  in  the  sieve  which  Stucca. 
is  to  give  passage  to  such  grains  of  sand  only  as  are  less 
than  one-thirtieth  of  an  inch  in  diameter,  and  which  is 
to  be  saved  apart  under  the  name  of  coarse-sand  *,  and  a 
finer,  which  will  pass  through  the  sieve  and  subside 
in  the  water,  and  which  is  to  be  saved  apart  under  the 
name  of ^12^  «<7n</.— Let  the  coarse  and  the  fine  sund  be 
dried  separately,  either  in  the  sun  or  on  a  clean  iron- 
plate,  set  on  a  convenient  surface,  in  the  manner  of  a 
sand-heat  (b). 

"  Let  lime  be  chosen  (c)  which  is  stone-lime,  which 
heats  the  roost  in  slaking,  and  slakes  the  quickest  when 
duly  watered  ;  which  is  the  freshest  made  and  closest 
kept  'y  which  dissolves  in  distilled  vinegar  with  the  least 
efiervescence,  and  leaves  the  smallest  residue  insoUible, 
and  in  this  residue  the  smallest  quantity  of  clay,  gyp- 
sum or  martial  matter. 

"  Let  the  lime  chosen  according  to  these  important 
rules  be  put  in  a  brass- wired  sieve  to  the  quantity  of  14 
pounds.  Let  the  sieve  be  finer  than  either  of  the  fore>> 
going  )  the  finer,  the  better  it  will  be  ^  let  the  lime  be 
slaked  (d)  by  plunging  it  in  a  butt  filled  with  soft  wa- 
ter, and  raising  it  out  quickly  and  suffering  it  to  heat 
and  fume,  and  by  repeating  this  plunging  and  raising 
alternately,  and  agitating  the  lime,  until  it  be  made  to 
pass  through  the  sieve  into  the  water  'y  and  let  the  part 
of  the  lime  which  does  not  easily  pass  through  the  sieve 
be  rejected :  and  let  fresh  portions  of  the  lime  be  thus 
used,  until  as  many  (e)  ounces  of  lime  have  passed 
through  the  sieve  as  there  are  quarts  of  water  in  tlie 
butt.  Let  the  water  thus  impregnated  stand  in  the  butt 
closely  covered  (f)  until  it  becomes  clear;  and  through 
wooden  (g)  cocks  placed  at  different  heights  in  the 
butt,  let  the  clear  liquor  be  drawn  off  as  fast  (h)  and 

as 


(a)  "  This  is  commonly  called  pit-sand. 

(b)  "  The  sand  ought  to  be  stirred  up  continually  until  it  is  dried,  and  is  then  to  be  taken  off;  for  otherwise 
the  evaporation  will  be  very  slow,  and  the  sand  which  lies  next  the  iron-plate,  by  being  overheated,  will  be  dis^ 
toloured. 

(c)  '*  The  preference  given  to  stone-lime  is  founded  on  the  present  practice  in  the  burning  of  lime,  and  on  the 
closer  texture  of  it,  which  prevents  it  from  being  so  soon  injured  by  exposure  Ko  the  air  as  the  more  spongy  chalks 
lime  is;  not  on  the  popular  notion  that  stone-lime  has  something  in  it  whereby  it  excels  the  best  chalk  in  the  ce- 
menting properties.  The  gypsUra  contained  in  lime-stone  remains  unaltered,  or  very  Kttle  altered,  in  the  lime, 
after  the  burning ;  but  it  is  not  to  be  expected  that  clay  or  martial  matter  should  be  found  in  their  native  state  in 
welUbumed  lime;  for  they  concrete  or  vitrify  mth  a  part -of  the  calcareous  earth,  and  constitute  the  hard  grains 
or  lumps  which  remain  undissolved  in  weak  acids,  or  are  separable  from  the  slaked  lime  by  sifting  it  immediately 
through  a  sieve.  '  "^ 

(d)  '*  This  method  of  impregnating  the  "water  with  lime  is  not  the  only  one  which  may  be  adopted.  It  is,  how<- 
ever,  preferred  before  others,  because  the  Water  clears  the  sooner  in  consequence  of  its  being  warmed  by  the  slaking 
lime ;  and  the  gypseous  part  of  the  lime  does  not  diffuse  itself  in  the  water  so  freely  in  this  way  as  it  does  when  the 
lime  is  slaked  to  fine  powder  inthe  common  method,  and  is  then  blended  with  the  water ;  for  the  gypseons  part  of 
the  lime  slakes  at  first  into  grains  rather  than  into  fine  powder,  and  will  remain  on  the  sieve  after  the  pure  lime  has 
passed  through,  long  enough  to  admit  of  the  intended  separation  ;  bat  when  the  lime  is  otherwise  slaked,  the  gyp- 
seous grains  have  time  to  slake  to  a  finer  powder,  and  passing  through  the  sieve,  dissolve  in  the  water  along  with 
the  lime.  I  have  imagined  that  other  advantages  attended  this  method  of  preparing  the  lime-water,  but  I  cannot 
yet  speak  of  them  with  precision.         . 

(£)  "  If  the  water 'Contains  no  more  acidulous  gas  than  is  usually  found  in  river  or  min  water,  a  fourth  part  of 
this  quantity  of  lime,  or  less,  will  be  sufficient. 

(f)  '*  The  calcareous  crust  which  forms  on -the  surface  of  the  water  ought  not  tcbe  broken,  for  it  assists  in  ex- 
cluding the  air,  and  preventing  the  absorption  of  acidulous  gas  whereby  the  Hme^water  is  spoiled. 

(g)  "  Brass  cocks  are  apt  to  colour  a  part  of  the  liquor. 

(h)  **  Lime-water  oannot  be  kept  many  days  unimpaired,  in  any  vesselsthat  are  not  perfectly  air-tight.     If 
4he  liquor  be  drawn  off  before  it  clears,  it  will  contain  whiting,  which  is  injurious  ;  and  if  it  be  not  loatank^^ 
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£w«cD.    "''  >'-^  "^  ll>B  lime  ■u'HiJeii,  for  u«p.     Tlti«  clear  liquor      fVitd  i 
^•■^/— ^  I  call  the  remcaling  li'ftnr  (i).  The  fveer  the  water  is 
froiii  saline  matter,  tlic  better  will  be  the  cementing  li- 
quor niHde  irith  \% 

"  LiPt  56  [lou.id^  of  the  aforesaid  cliosen  line  be  ala- 
keil,  by  );radually  sprinkling  on  it,  anj  eapeciilly  on 
thu  un^Uked  pieces,  the  cementing  liquor,  in  a  vioie 
{k)  clean  place,  l^rt  the  lUlced  part  be  immediately 
(l)  sifted  through  the  I  a«t- men  tinned  fine  braM-wiretl 
■ieve  :  Let  the  lime  which  pnHses  be  used  instantly,  or 
kept  in  air-tif^lit  vessels,  and  let  the  part  of  the  limd 
which  does  not  pata  tbrungh  (he sieve  be  rejected  (m). — 
This  finer  richer  part  of  the  lime  which  paues  tbreogfa 
the  sieve  I  call  purified  lime. 

<'  Let  bone-ash  be  prepared  in  the  uiual  manner,  by 
grinding  ibe  whitest  burnt  boncB,  hut  let  it  he  sifted,  to 
he  much  finer  than  the  bone-ash  commonly  sold  for  ow- 
kin^  rupth. 

"  The  ma>'t  eligible  material*  for  m^Uting  my  cemeat 
being  thus  prepar(.-d,  take  j6  pound*  of  the  coarse  land 
and  41  pnunds  of  tiM  fine  sand  ;  mis  them  on  a  lai^ 
plank  of  hard  wood  placed  horizontally  ;  then  spread 
the  Aand  so  that  it  may  stand  to  the  height  ofsis  inclies, 
wilh  a  llat  furface  on  the  plank  ;  wet  it  with  the  ce- 
menting liquor  ;  and  let  any  superfluous  quantitr  of  the 
liquor,  which  the  sand  in  the  condition  dtrscribcJ  cannot 
retain,  flow  away  off  the  plank.  To  the  wettest  sand 
add  1 4  pounds  of  the  putrefied  lime  in  several  succeiiva 
|iortion^,  mixing  and  beating  tfacm  up  together  in  the 
mean  time  with  the  instruments  generally  used  in  mak' 
tng  fine  mortar  :  [ben  add  14  pounds  of  the  boac-aibin 
successive  portions,  mixing  and  heating  all  together. 
The  quicker  and  the  more  perfectly  lfac«e  materials 
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building,  pointing,  plaaterinjc,  atuccoiug,  or  j 
other  work,  as  morUr  and  ntucco  now  are  ;  with  ibii  <- 
difieronce  chiefly,  that  as  this  cement  is  kborter  than 
mortar  or  commoo  stucco,  and  dries  stKiner,  it  ought  10 
be  worked  expeditiously  in  all  casfs;  and  in  stuccoioj^ 
it  ought  to  be  laid  un  by  sliding  the  trowel  upnardi  «m 
it ;  that  the  materials  used  along  witb  this  cement  in 
building,  or  the  ground  on  which  it  is  to  be  laid  in  stuc- 
coing, ought  to  be  well  welled  with  tbr  cementing  li- 
quor in  the  iostant  of  laying  on  Uie  cement ;  and  that 
the  oenieotiag  liquor  is  to  tie  used  when  it  is  necessary 
to  moisten  the  cement,  or  when  a  liquid  i»  required  to 
tacililale  tbe  floating  of  the  cement. 

"When  such  ccoKut  is  irquired  to  be  of  m  finer  tex- 
ture, take  98  pnundn  nf  the  fine  sand,  wet  it  with  the 
ceaifntiogliquar,  and  mix  it  with  lite  purified  lime  sod 
the  bone-ash  in  tbe  quantities  and  in  tbe  manner  above 
described  ;  with  this  diflerence  only,  lliat  15  pound>  of 
lime,  or  (o)  thereabouts,  are  to  be  uned  instead  of  14 
ponuds,  if  the  greater  part  of  tbe  sukd  be  as  fine  u 
Lynn-sand.  This  I  call  teater-caueat  Jiae  groinetf.  It 
is  to  be  used  in  giviug  the  last  coating,  or  tbe  finish  to 
any  work  iotendi-d  to  imitate  the  finer  grained  stones 
or  stucco.  But  it  may  be  applied  to  all  tbe  uses  of  the 
wUer-oeosent  CHrse-gnined,    and   in    tbe  samo  man- 


"  When  ibr  any  aliht  foregoing  pui^oses  of  point- 
ing, building,  &c.  such  a  cemeat  i^  required  much 
obeaper  nod  coataer  grained,  then  mucL  coarser  clean 
snnd  than  the  foregoing  coarse  sand,  or  wdl-wsisbed  fiat 
rubble,  is  in  be  provided.  Of  this  coarse  sand  or  rubble 
take  jtiponnds,  of  the  fwegoing  coarse  sand  28  pooads, 
sttd  of  tbe  fine  sand  14  pounds;  and  after  miKiHg  tbcK, 


nixed  and  beaten  together,  and  tlw  aooner  the  cenwnt  nwl  wetting  them  witb  tbe  cementing  liquor  in  tbe  fbre- 
ihus  formed  is  u»ed,  the  better  (f)  it  will  be.  lliis  I  going  manner,  add  14  pounds,  or  somewhat  Ims,  of 
enll  the  waler-cemcnt  coaru-gruined,  which  is  to  be  ap-     the  (f)  purified  lime,  and  then  14  pounds  or  Mmewhtt 


used  after  it  is  drawn  limpid  from  the  butt  into  open  vetsels,  it  will  grow  lurUd  again,  and  deposit  tbe  liaie 
changed  lo  whiting  by  the  gas  alisorbed  frnm  the  air.  llie  calcareous  matter  which  subsides  in  the  butt  rrsemhlet 
whiting  the  more  nearly  a*  the  lime  has  Ixvn  more  sparingly  employed}  in  tbe-  contrary  circuBHtnncce,  it  ap- 
proaches to  the  nature  nf  linte ;  and  in  tbe  intermediate  (tate,  it  is  fit  for  the  common  composition  of  the  piMtercn 
lor  inside  stucco. 

(i)  "  At  the  time  of  writing  this  specification,  I  proAncd  this  term  befwe  that  of  lime  water,  on  giound* 
which  I  had  not  Nufficiently  examined. 

(r)  "  'llie  vnpour  wliich  arises  in  tbe  slaking  of  lime  contributes  p«ntly.to  tbs  slaking  of  these  pieces  wbich  lit 
in  Us  way }  and  an  onneLesuiry  waste  of  Ibe  liqnor  is  preTcnled,  by  applying  it  to  tbe  lime  beafed  in  a  pit  or  tn  n 
vessel,  which  may  restrain  the  i^sue  of  the  vapour,  and  dirtct  it  through  the  mass.  If  inore  of  tbe  liquor  be  iweJ 
ibaii  1:1  necessary  to  slake  the  lime,  it  will  create  error  in  weighing  the  sliced  powder,  and  will  prevttit  n  part  of  it 
from  passing  freely  through  the  sieve.  The  liquid  is  thereiore  to  be  naed  ^aringlj,  *nd  tbe  line  wbicb  bas 
escaped  its  action  is  to  be  sprinkled  apart  with  frciih  liquor. 

(I.)  "  When  the  agf^regation  of  ihp  lumps  of  lime  is  tbos  bii^o,  it  ii  impaired  mucb  aoooer  that  it  it  in  tk 
former  state,  becamte  the  air  more  freely  pervades  it, 

(m)  "  Because  it  consists  of  IieterngenoDs  matter  or  of  ill-boml  lima  ;  which  last  will  riiake  and  pM*  tbrongb 
die  sieve,  if  the  lime  be  not  immediately  sifted  after  the  slaking,  sgreeaUe  to  the  text. 

(h)  "  These  proportions  are  intended  for  a  cement  made  with  sharp  sand,  fur  inemstatiea  !n  ezpeaed  sitaatioMt 
where  it  is  necessary  tn  guard  against  the  effect?,  of  hot  weallier  and  rain.  In  genera),  half  this  quantity  ofbooo- 
ashes  will  be  found  sitfEcient ;  and  although  the  incrustation  in  tbis  latter  case  will  boI  harden  deeply  ao  soos,  it 
will  be  ultimately  stronger,  provided  the  weather  be  favourable. 

**  The  Injuries  which  lime  and  mortar  sustain  by  expoaore  to  the  air,  before  tbe  cement  is  finally  placed  ia  n 
qnii^irent  stale,  are  great;  and  therefore  our  cement  is  the  worse  for  being  long  bealeo,  but  tbe  better  at  it  ia  quickly 
bvairn  until  the  mixture  is  eflected,  and  no  lunger. 

(o)  '*  Tbe  quantity  of  bone-asbes  is  not  to  be  increateil  with  thai  of  tbe  liiM  }  but  it  i>  l«  be  IceKSed  m  Ibe- 
expoBure  and  puipost-s  of  the  work  will  admit. 

4')  '*  Because  leii  lime  is  ncccsMryj  as  tbe  sand  is  coarici.. 
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ks8  of  the  lionp-ash,  mixing;  tbem  toef'ther  hi  the  man- 
ner already  described.  When  my  cement  In  required  to 
be  white,  white  sand,  white  lime,  and  ihe  whitest  bone- 
a^h  are  to  be  chosen.  Gi*ay  taiMl,  aad  gray  bone-ash 
formed  of  half-burnt  bones,  are.  to  be  ebosen  to  make 
the  cement  gray ;  and  any  other  colour  of  the  cement 
is  obtained,  either  by  choosing  coloured  aand,  or  by  the 
admixture  of  the  necessary  quantity  of  colotired  talc  in 
powder,  or  of  coloured,  vitreous,  or  metallic  powders, 
or  other  durable  colouring  ingredieme  commonly  used 
in  psint. 

"  To  the  end  that  such  a  water-cement  as  I  have 
described  may  be  made  as  useful  as  it  is  possible  in  all 
circumstances ;  and  that  no  person  may  imagine  that 
my  claim  and  right  under  these  letters-patent  nuiy  be 
ehitM  by  divers  variations,  which  may  be  made  in  the 
foregoing  process  without  producing  imy  notable  defect 
in  the  cement ;  and  to  the  end  that  the  principles  of 
this  art,  as  well  as  the  art  itself,  of  making  my  cement, 
may  be  gathered  fruni  this  specification  and  perpetuated 
to  the  public  ;  I  shall  add  the  following  observations : 

^*  This  my  water-oement,  whether  the  coarse  or  fine* 
grained,  is  applicable  in  forming  artificial  stone,  by  nui« 
king  altlsmate  layers  of  the  cement  and  of  flint,  hard 
stone,  or  brick,  in  moulds  of  the  figure  of  the  intended 
stone,  and  by  exposing  the  masses  so  formed  to  the  open 
(q)  air  to  harden. 

'*  When  such  cement  is  required  for  wmter  (r)  feneee, 
two-thirds  of  the  prescribed  quantity  of  bone-ashea  are 
to  be  omitted  j  and  in  the  place  thereof  an  equal  owa- 
sure  of  powdered  terras  is  to  bo  used  ;  and  if  the  sand 
employed  be  not  of  the  coarsest  sort,  more  terras  must 
be  added,  so  that  the  terras  shall  be  by  weight  one-«ixth 
part  of  the  weight  of  the  -saiid. 

"  When  such  a  cement  is. required  of  the  finest  grain 
(s)  or  in  a  fluid  form,  so  that  it  m^y  be  applied  with  a 
brush,  flint  powder,  or  the  powder  of  any  quartose  or 


liard  earthy  substance,  may  be  used  in  the  place  of 
Sfwid  'f  biit  ill  a  quantity  anianer,  .as  the  flint  or  other  ^ 
powder  is  finer  ;  bo  that  the  flint- powder,  or  other  such 
powder,  shall  not  be  more  than  six  times  tiie  weight  of 
the  lime,  nor  less  than  four  times  its  vreight.  Thft 
greater  the  quantity  of  lime  within  these  limits,  the 
more  will  the  cement  be  liable  to  crack  by  quick  dry-> 
iag,  and  vice  versa. 

*'  Where  such  sand  as  I  prefer  cannot  be  coovenienC* 
Jy  procured,  or  where  the  sand  cannot  be  conveniently 
washed  and  sorted,  that  sand  wliich  most  resembles  the 
mixture  of  coarse  and  fine  sand  above  prescribed,  may 
be  used  as  I  have  directed,  provided  due  attention  is^ 
paid  to  the  quantity  of  the  lime,  which  is  to  be  greater 
(t)  as  the  quantity  is  flner,  and  vice  versa, 

'*  Where  sand  cannot  be  easily  procured,  any  durable 
•tany  body,  cr  baked  earth  grossly  powdered  (u),  and 
sorted  nearly  to  the  sizes  above  prescribed  for  sand,  may 
be  used  in  the  place  of  sand,  measuie  for  measure,  but 
not  weight  i'or  weight,  unless  such  gross  powder  be  as- 
heavy  specifically  as  sand. 

**  Sand  may  be  cleansed  from  every  softer,  lighter, 
and  less  durable  matter,  aod  firom  that  part  of  the  sand 
which  is  too  fine,  by  various  methods  prelerabJe  {x), 
in  certain  circumttaacea,  (o  that  which  I  have  de- 
scribed. 

**  Water  may  be  foiuid  naturally  frse  fron  fixable  gas, 
oeleoite,  or  cUy  ^  such  water  asay,  without  any  notable 
iQconveDicnce,  bo  used  in  the  place  of  the  cementiog 
liquor;  and  water  approaching  this  atale  will  not  require 
so  much  lime  as  I  have  ordered  to  make  the  cementing^ 
liquor  ;  and  a  cementing  liquor  sufficiently  useful  may 
be  made  by  various  methods  of  mixing  lime  and  water 
in  tlie  descrilicd  proportions,  or  nearly  so. 

"  When  stone-linse  cannot  be  procured,  chalk-lime, 
or  shell  lime,  which  best  resembles  Htone-lime,  in  the 
characters  above  written  of  lime,  may  be  used  in  the 
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(d)  ^*  But  they  must  not  be  exposed  tu  the  rain  until  they  are  almost  as  strong  as  fresh  Portland  stone ;  and 
even  then  they  ought  to  be  sheltered  from  it  as  much  as  tbeciroumstancea  will  admit.  These  stoiiea  may  bo  nude 
very  hard  and  beautiful,  with  a  email  expence  of  bone-ash,  by  soaking  them,  after  they  have  diied  thoroughly  and 
hardened,  in  the  lime  liquor,  and  repeating  this  process  twice  or  thrice,  at  distant  intervals  of  time.  The  lik«- 
effect  was  experienced  in  incrustations. 

(r)  *'  In  my  experiments,  mortar  made  with  terras*powder,  in  the  usual  method,  doea  nat  appear  to  form  sa 
strong  a  cement  for  water-fences  as  that  made,  according  to  the  specification,  with  coarse  sand  ;  and  I  see  no 
more  reason  for  avoiding  the  use  of  sand  in  terras-mortar,  than  there  would  be  for  rejecting  stone  from  the  em- 
bankment. The  bone-ashes  meant  in  this  place  are  the  dark  gray  or  black  sett.  I  am  not  yet  fully  satisfied 
about  the  operation  of  them  in  this  instance. 

(s)  **  The  qualities  and  uses  of  snch  fine  calcftreons  cement  are  recommended  chiefly  for  the  purpeeeofamooth' 
ing  and'finishing  the  stronger  crustaceous  works,  or  for  washing  walls  to  a  lively  and  uniform  colour.  Vor  this 
last  intention,  the  mixture  must  be  as  thin  as  new  cream,  and  laid  on  briskly  with  a  hraah,  in  dry  weather ;  and 
a  thick  and  durable  coat  is  to  be  made  by  repeated  washing  $  but  is  not  to  be  attempted  by  using  a  thicker  li* 
quor;  for  the  coat  made  with  this  fast  is  apt  to  scale,  whilst  the  fimner  endttres  the  weather  mndi  longer  than 
any  other  thin  calcareons  covering  that  has  been  applied  in  this  way.  Fine  yellow-ochre  is  the  cheapest  coloar- 
ing  ingredient  for  snch  wash,  when  it  is  required  to  imitate  Bath-stone,  or  the  warm* white  slanes. 

(t)  '*  If  sea-sand  be  well  washed  in  fresh  water,  it  is  as  good  as  any  other  round  sand. 

(u)  **  Tlie  cement  made  with  these  and  the  proper  quantities  of  pncilied  lime  aod  4ime- water,  are  inferior  to- 
the  best,  as  the  grains  of  these  powders  are  more  perishable  and  brittle  than  those  of  sand.  They  will  not  tliere* 
fore  be  employed,  unless  for  the  sake  of  evasion,  or  for  want  of  sand  :  in  this  latter  case,  the  finer  powder  ought 
io  be  washed  away. 

(x)  ^'  This  and  the  next  paragraph  is  inserted  with  a  view  to  evasions,  as  well  as  to  suggest  tlie  easier  and^ 
cheaper  methods  which  may  be  Miopted  in  oertasn  draunotances,  by  artists  who  uadeistand  liie  frinciples  whichi 
I  endeaTQvr  to  leach* 
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Stttcco  manner  described,  except  that  "fourteen  pomids  and  a 
R  half  of  chalk-lime  ^11  be  required  in  the  place  of  foifr^ 
Stukely,  ^^j^  pounds  of  Stone-lime.  The  proportion  of  lime  which 
1  IniTe  prescribed  above  may  be  increased  without  tncon- 
irenience,  when  the  cement  or  stucco  is  to  be  applied 
'^rhere  it  is  not  liable  to  dry  quickly  ^  and  in  the  con* 
trary  circumstance,  this  proportion  may  be  diminished; 
and  the  defect  of  lime  in  quantity  or  quality  may  be 
very  advantageously  supplied  (y),  by  dausing  a  consi- 
derable quantity  of  *the  cemetliting  liquor  to  soak  into 
the  work,  in  successive  portions,  and  at  distant  intervals 
"of  time,  so  that  the  calcareous  matter  of  the  cementing 
liquor,  and  the  matter  attracted  from  the  open  air,  may 
fill  and  strengthen  the  work. 

**The  powder  of  almost  every  welUdried  or  burnt  ani* 
mal  substance  may  be  used  instead  of  bone-ash ;  and  seve- 
ral earthy  powders,  especially  the  micaceous  and  the  me- 
tallic J  and  the  elixated  ashes  of  divers  vegetables  whosa 
earth  will  not  bum  to  lime  j  and  the  ashes  of  mineral 
^uel,  which  are  of  the  calcareous  kind,  but  will  ilttt 
burn  to  lime,  will  answer  the  ends^of  bone-ash  income 
degree. 

'*  The  Quantity  of  bone-ash  described  may  be  lessened 
•without  injuiing  the  cement, in  those  circumstances  espe- 
cially which  admit  the  quantity  of  lime  to  be  lessenH^ 
and  in  those  wherein  the  cement  is  not  liable  to  dry 
quickly.  And  the  art- of  remedying  the  defects  of  lime 
may  be  advantageously  practised  to  supply  the  deficiency 
of  bone  ash,  especially  in  building,  and  in  making  arti- 
ficial stone  with  this  cement." 

STUD,  in  the  manege,  a  collection  ot  breeding  horses 
and  mares. 

STUDDING-SAiBSi  certain  light  sails  ^extended,  in 
moderate  and  steady  breezes,  beyond  the  skirts  of  the 
principal  sails,  where  they  appear  as  wings  upon  the 
yard-arms. 

STUFF,  in  commerce,  a  general  name  for  all  kirids 
•of  fabrics  of  gold,  silver,  silk,  wool,  hair,  cotton,  or 
thready  manufactured  on  the  loom ;  of  which  number 
are  velvets,  brocades,  mohairs,  satins,  tafletas,  cloths, 
serges,  &c. 

STUKELY,  Dr  William,  a  celebrated  antiqua- 
rian, descended  from  an  ancient  iamily  in  Lincolnshire, 
was  born  alHolbech  in  1687,  and  educated  in  Bennet 
college,  Cambridge.  While  an  undtr  graduate,  he  often 
indulged  a  strong  propensity  to  drawing  and  designing  \ 
but  made  physic  his  principal  study,  and  first  began  to 
practise  at  Boston  in  his  native  country.  In  1717  he 
removed  to  London,  where,  on  the  recommendation  of 
Dr  Mead,  he  was  soon  after  elected  a  fellow  of  the 
Hoyal Society;  he  was  one  of  the  first  who  revived  that 
of  the  antiquarians  in  1718,  and  was  their  secretary  for 
many  years  duringhisresidence  in  town.  In  1 729  he  took 
holy  orders  by  the  encouragement  of  Archbishop  Wake^ 
and  was  soon  after  presented  by  Lord-chancellor  King 
with  the  living  of  AlUSainta  in  Stamford.  In  1741  he 
became  one  of  the  founders  of  the  Egyptian  society, 
which  brought  him  acquainted  with  the  benevolent  duke 
of  Montague,  one  of  the  members  ;  who  prevailed  on 
him  to  leave  Stamford,  and  presented  him  to  the  living 


of  St  George  the'^Iartyr;'Queen  Square.     He  died  ofl  Si^ 
«troke  of  the  paUy  in  1765.     In' bis  medical  capacity,      I 
his  Dissertation  on  the  Spleen  was  well  received  ;  aod 
his  Itifierorium  Cutiosum^  the  first  fruit  of  bis  juveoile 
excursions,  was  a  good  specimen  of  what  was  to  be  ex- 
pected from  his  riper  age.    His  great  Jeaming,  and  pro* 
foohd  researches  into  the  dark  remains  of  antiqaity, 
enabled  him  to  publish  many   elaborate   and   curioof 
works:  his  friends  used  to  call  him  the  arch-drvid  of 
his  age.     His  discourses,  intitled  Pakeogtxipkia  Saeru^ 
on  the  vegetable  creation,  bespeak  bim  a  botanist,  4»bi« 
iosopher,  and  divine. 

STUM,  in  the 'wine- trade,  denotes  die  unfermented 
juice  of  the  grape  after  it  has  been  several  times  racked 
off  and  separated  from  its  sediment.  The  casks  are  for 
this  purpose  well  matched  or  fumigated  with  brimstose 
every  time,  to  prevent  the  liquor  from  fermenting,  as  it 
vould  otherwise  readily  do,  and  become  wine.  See 
Must. 

STUPIDITY.  The  Greek  ^oid  ^(#r«(  cone- 
spends  roost  with  our  English  word  stupidity  or  foolith' 
ness^  when  used  to  express  that  state  of  mind  in  which 
the  intellects  are  defective.  The  immediate  causes  are 
said  to  be,  a  deficieney  of  vital  heat,  or  a  defect  in  the 
brain.  Stupid  children  sometimes  become  sprightly 
youths ;  but  if  stupidity  continues  to  the  age  of  puber- 
ty, it  is  hardly  ever  removed.  If  stupidity  ff>]lows  up- 
on a  violent  passion,  an  injury  done  to  the  head,  or  other 
evident  cause,  and  if  it  continues  longy  it  becomes  in* 
curable.  But  the  8tupidi4y  which  consists  in  a  loss  of 
memory,  and  succeeds  a  lethargy,  spontaneously  ceases 
when  the  lethargy  is  cured. 

STUPOR,  a  numbness  in  any  part  of  the  body,  whe- 
'  ther  occasioned  by  ligatures  obstructing  the  blood's  mo- 
tion, by  the  palsy,  or  the  like. 

'STUPPA,  or  Stupe,  in  Medicine^  is  a  piece  of  cloth 
dipped  in  some*  proper  liquor,  and  applied  to  an  affected 
part. 

STURDY,  a  distemper  to  which  cattle  are  subject, 
called  also  the  turning  eviL     See  Farrif.rt  Index, 

STURGEON.  See  Acciphnser,  Icuthtology 
Index. 

STURMIUS,  John,  a  learned  philologer  and  rhe- 
torician, was  born  at  Sleida  in  Eisel  near  Cologne  in 
1 507.  He  studied  at  first  in  his  native  country  with  the 
sons  of  Count  de  Manderscheid,  whose  receiver  his  fa- 
ther was.  He  afterwards  pursued  his  study  at  Liege  in 
the  college  of  St  Jerome,  and  then  went  to  Jjouvain  in 
1524.  Five  years  he  spent  there,  three  in  learning  aod 
two  in  teaching.  He  set  up  a  printing-press  with  Rudgcr 
Rescius  professor  of  the  Greek  tongue,  and  printed  seve- 
ral Greek  authors*  He  went  to  Paris  in  1529,  where 
he  was  highly  esteemed,  and  read  public  lectures  on  the 
Greek  and  Latin  writers,  and  on  logic  He  married 
there,  and  kept  a  great  number  of  boarders  :  but  as  he 
liked  what  were  called  the  new  opinions^  be  was  more 
than  once  in  danger  \  and  this  undoubtedly  was  the  rea- 
son why  he  removed  to  Strasburg  in  1537,  in  order  to 
take  possession  of  the  place  offered  htm  by  the  magi- 
strates.   The  year  following  he  opened  a  school,  which 

became 


f 


(t)  "  This  practice  is  noticed^  as  the  remedy  which  may  be  used  for  the  defects  arising  from  OTasive  mea» 
•uresy  and  as  the  method  of  giving  spongy  incrustations  contaiuing  bone-ashiss  the  greatest  dcfgree  of  hardness.^* . 


\r  A 


ff    T    Y 


k    79 


brarnie  famous,  and  by  his  means  obtained  of  Maximi- 
lian II.  the  title  of  an  university  in  1 566.  He  was 
very  welt  skilled  in  polite  literature,  wrote  Latin  with 
great  purity,  and  was  a  good  teacher.  His  talents  were 
not  confined  to  the  school  ^  for  he  was  frequently  in- 
trusted with  deputations  in  Germany  and  foreign  coun- 
tries, and  discharged  these  employments  with  great 
honour  and  diligence.  He  showed  extreme  charity  to 
the  refugees  on  account  of  religion :  He  not  only  la- 
boured to  assist  them  by  his  advice  and  recommenda- 
tions ;  hot  he  even  impoverished  himself  for  them.  He 
died  in  his  8 2d  year,  after  he  had  been  for  some  time 
blind.  He  published  many  books;  the  principal  of 
which  are,  i.  Partitumes  jDialectica.  2.  De  EducO' 
tione  Princtpum.  3.  De  Nobiiitaie  Anglicana,  4.. 
LtfigU4g  Latirue  resolvendm  Ratio.  5..  Excellent  Notes 
on  Aristotle's  and  Hermogenes's  Rhetoric,  &c. 

He  ought  not  to  be  confounded  with  John  SturmiuSj 
a  native  of  Mechlin,  and  physician  and  professor  of  ma- 
thematics at  Louvain,  who  also  wrote  several  works. 

STURNUS,  the  Starling  ;  a  genus  of  birds  be- 
longing to  the  order  of  passeres.  See  Ornitholoct 
Index, 

STYE,  or  Stythi,  in  the  eye.     See  Grithe. 

STYLE,  a  word  of  various  significations,  originally 
deduced  from  stylos^  a  kind  of  bodkin  wherewith  the. 
ancients  wrote  on  plates  of  lead,  or  on  wax,  &c.  and 
which  is  still  used  to  write  on  ivory-leaves  and  paper 
prepared  for  that  purpose,  &c. 

Style,  in  dialling,  denotes  the  gnomon  or  cock  of  a 
dial  raised  on  the  plane  thereof  to  project  a  shadow^- 

Style,  in  Botany^     See  Botany.    . 

Style,  in  language,  is  the  peculiar  manner  in  which* 
a  mau  expresses  his  conceptions.  It  is  a  picture  of  the 
ideas  which  rise  in  his  mind,  and  ofthe  order  in  which 
they  are  there  produced. 

The  qualities  of  a  good  style  may  be  ranked  under 
two  heads  ^  perspicuity  and  ornament.  It  will  readily 
be  admitted,  that  perspicuity  ought  to  be  essentially 
connected  with  every  kind  of  writing ;-  and  to  attain  it, 
attention  must  be  paid,  first  to  single  words  and  phrases, 
and  then  to  the  construction  of  sentences.  When  con- 
sidered with  respect  to  words  and  phrases,  it  requires 
these  three  qualities  \  purity,  propriety,  and  precision. 
When  considered  with  regard  to  sentences,  it  requires  a 
clear  arrange*u«nt  of  the  words  and  unity  in  the  sense  ; 
to  which,  if  strength  and  harmony  be  added,  the  style 
will  become  ornamented. 

One  of  the  most  important  directions  to  be  observed 
by  him  who  wishes  to  form  a  good  style,  is  to  acquire 
dear  and  precise  ideas  on  the  subject  concerning  which 
he  is  to  write  or  speak.  To  this  most  he  added  fre- 
quency of  composition,  and  an  acquaintance  with  the 
style  of  the  bent  anthers.  A  servile  imitation,  however, 
of  any  author  U  carefully  to  be  avoided  ^  for  he  wha 
copies,  can  hardly  avoid  copying  faults  as  well  as  beau- 
ties. A  style  cannot  be  proper  unless  it  he  adapted  to 
the  subject,  and  likewise  to  the  capacity  of  our  heavers, 
if  we  are  to  speak  in  public.  A  simple,  clear,  and  una-, 
domed  style,  such  as  that  of  Swift,  is  fittest  for  intricater 
disquisition  ;  a  style  elegant  as  Addison^  or  impetuous 
like  Johnson's,  is  most  proper  for  fixing  the  attention  on 
truths,  which,  though  known,,  are  too  much  neglected. 
We  must  not  be  inattentive  to  the  ornaments  of  style,  if 
ve  wish- that  oori labours  should  be  read  and. admixed: 
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bnt  he  is  a  contemptible  writer,  whor  looks  not  beyond      Sij\e 
the  dress  of  language,  who  lays  not  the  chief  stress  upon         () 
his  matter,  and  who  does  not  regard  ornament  as  a  se-  ^  Styrax. 
condary  and  inferior  recommendation.    For  further  ob- 
servations  on  the  different  kinds  of  style,  see  Oratory, 
N*  99,  &c. 

Style,,  in  Jurisprudence^  the  particular  form  or  man^ 
ner  of  proceeding  in  each  court  of  jurisdiction,  agreeable 
to  the  rules  and  ocders  established  therein:  thus  we  say, 
the  style  of  the  court  of  Rome,  of  chancery,  of  parlia- 
ment, of  the  privy-council,  &c. 

.  Style,  in  Music^  denotes  a  peculiar  manner  of  sing- 
in^'  playing,  or  composing;  being  properly  the  manner 
that  t  Ach  person  has  .of  playing,  singing,  or  teaching  \ 
which  is  very  different  both  in  respect  of  different  ge- 
niuses, or  countries,  nations,  and  of  the  different  matters^ 
places,  times,  subjects,  passions,  expressions,  &c.  Thus 
we  say,  the  style  of  Palestrina,  ^of  Lully,  of  Cnrelli,  of 
iSandel,  &co  the  style  of  the  Italians,  French,  Spa-- 
niards,  &c. 

r  Old  Stylk^  the  Julian  method  of  computing  time,  as 
the  . 

New  Style  is  the  Gregorian  method  of  computation. v 
See  Kalendar. 

STYLE  PHORUScHORDATUS,  a  genus  of  fishes  be* 
louging.tQ  the  order  of  apodes.  See  Ichthyology  In' 
dex^  and  Transactiona  of  the  Linnaean  Society,  vol.  i. 
^  ST.YLCT,  a  small  dangerous  kind  of  poniard  which 
may  be  concealed  inthcihand,  chieiy  used  in  treacher- 
ous assassinations.  The  blade  is  usually  triangular,  and 
so  small  that  the  wound  it  makes  is  almost  impercep- 
tibly 

.  STYLITES,  Pillar  Saints,  in  ecclesiastical  hi- 
story, ^n  appellation  given  to  a  kind  of  solitaries,  who- 
stood  motionless  upon  the  tops  of  pillars,  raised  for -this 
exercise  of  their  patience,  and  remained  there  for  several 
years,  amidst  the  admiration  and  applause  of  the  stupid 
populate.  Of  these  we  find  several  mentioned  in  an-* 
cient« writers,  and  even  as  low  as  the  twelfth  century, 
when  they  wete  totally  suppressed. 

The. founder  of  the  order  was  St  Simeon  Stylites,  a. 
famous  anchoret  in  the  fifth  century,  who  first  took  up. 
his  abode  on  a  column  six  cubiti'high^  then  on  a  se- 
cond of  twelve  cubits,   a  third  of  twenty-two,  a  fourth 
of  thirty-six,  and  on  another  of  forty  cubits^  where  he 
thus  passed  thirty-seven  years  of  his  life.     The  tops  of 
these  columns  were  only -three  feet  in  diameter,  and 
were  defended  by  a  rail  that  reached  almost  to.the  gir-. 
die,  somewhat  resembling  a  pulpit.     There  was  no  ly-. 
ing  down  in  it.      The  faquirs,  or  devout  people  of  the. 
East,  imitate  this  extraoidinary  kind  of  life  to  this  day. 

STYLOCERALOIDES^  VThe  names  of  differ-. 

STYLO-Glossus^  .  I  eot  muscles  in  the  hu- 

.  STYLO'-Hyoidiieus,  f  man  body.     See  TabUr 


STYLO'Pharyngaus^  > 
STYLOIDES, 


J  of  the^  Muscles.  unAtx^ 
Anatomy. 


STYLOSANTHES,  a  genus  of  plants  belonging 
ta*the  diadelphia  dass^  and  in  the  natural  method  rank- 
ing under  the  j^ad  order,  PapiHoruiceeB.  See  Botany 
Index..  » 

STYPTIC,  \n^Pharmacy^  a  medicine  which  by  its- 
astringency  stops,  hsemorrhagies^  &c.  See  Mater ia^ 
Medica  Index. 

STYRAX,  the  Storax-trsp:,  a  genvs  of  plants  be-c 
longing  to  the  class  decandria^  and  in  the  natural  systenv 

ranging 
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ranging  miler  lb«  iSth  ori«r,  Binrma,    See  Botamt  iIm  cVntempt  and  ncgUct  of  tbe  natire   1 

asd  Materia  Medica  Itutrx.  ibaTt,  »ll  tbe  cociat  qnalitiM  in  atriking  t 

STYX,  in  FabtUom  HUtoty,  a  eelabrated  river  of  oppoiitim  to  eadi  other.    Thon  parta  of  SiMbi>  miidk  ^ 

''hell,  roDiid  vrhich  it  flewi  ntM  time*.     Tbe  |t«<l*  IwU  below  to  ibe  gieal  potentelet,  t^Dcb  «•  WirtcBho^^ 

the  watm  af  the  ftl^s  in  aoch  vcnerttiow,  that  to  swear  Anatria,  and  Baden,  ai«  certainij  the  mon  iiMpwfcd, 

by  tbem  itbi  reckoned  an  oath  HltO|retEier  inviolable.  The  whirfe  of  Soabia  may  cerapreheBd  aba«t  niae  h^ 

If  any  of  the  godi  had  perjured  tbemiclve*,  Jupilcr  drad  Getiaan  aqoare  milet,  and  two  miUioi 


oblignt  them  to  drink  the  waten  of  the  ^tn,  which 
lulled  them  for  one  whole  y«ar  into  a  cenaelcM  ittipidi- 
iTt  for  the  nine  following  years  tbey  were  dcprired  of 
the  arobroaia  and  the  nectat  of  the  fpida,  and  after  th« 
expiration  of  the  yean  of  their  paniilinieiit,  they  were 
restored  to  the  aaKtobly  of  the  deitiea,  and  to  all  tlieir 
original  privileges.  It  ii  nid  that  this  veneratiai)  waa 
shews  to  tbe  Styx,  becanae  it  received  it*  name  from  tbe 
nyn>ph  Stjfx,  who  with  her  three  daughter*  asaiited 
Jopiter  in  his  war  againat  tbo  Titan*. 

Stys  was  a  rtver  which  it  wat  necenarT  far  draart- 
'  !  inlenial 


More  than  half  of  these  are  SDbjccta  of  ibc  three  al 
DMntioneil  princes,  though  they  aie  1 
near  one  half  of  tbe  land*. 

SUAAES,  Fkamck,  a  Jeawt,  waa 
in  Spain,  in  January  1548.  He  waa  a  profeMor  »f  the^ 
\ofy  at  Alcala,  SalMUMca,  Ho<n»,  mai  Cennbtx  a 
Portogal.  He  died  at  Lisbon  in  161^  with  tba  graal' 
•St  resignatioe ;  "  I  never  tbooght  (sai'  ke)  tkat  it  was 
so  easy  to  die.*'  His  niewofy  waa  aatowisbing,  be  caaU 
repeat  the  wbol*  of  his  TohwwBows  vrorks  by  heart. 


ed  sltadea  to  paaa  before  they  c 


Kdtakurgk, 


rrgions  \  and  it  wan  tbe  ottice  of  Charon  (o  ferry  thei 
over  in  a  boat  wbiclt  was  kept  for  that  purpose.  The 
ghosts  of.  those  nha  had  not  been  honoured  with  the 
rites  of  sepulture  were  obliged  to  wiadiir  an  hnadred 
year*  before  Charon  could  admit  them  into  his  boat  to 
convey  them  before  the  Jadges  of  Hades,  What  coald 
have  ginn  rise  to  this  fable  of  Charon  ami  his  boat. 


Hit  writings  fill   33  folio  volaawa,  and  are  inostly  «■ 
lid  enter  tbe  inleniat      theological  and  OMtral  aufajects.     His  Trcaliae  of  Laws 


>t  vety  material  Is  inquire.     Mythological  writers 

have  said,  that  tbe  Greeks  learned  it  from  tbe  Egyp- 
tians, which  i*  indeed  prebable  enough  ;  tbM  tbe  Egyp- 
tian* framed  both  this,  and  some  other  fable*  relatit^  to 

the  dead,  from  certain  cnrtonm  peculiar  to  their  coantry; 

that  in  particular  there  was,  not  fur  from  Memphis,  a 

famona  faurying-placc,  to  which  tbe  dead  bodies  were 

omveyed  in  a  boat  acroH  the  lake  Achenisia ;  and  that 

Charm  waa  a  buwtmas  who  had  long  officiated  in  that 

service.     The  learned  Xir  fiUckwcIl  says,  in  his  life  of      discbargt*  his  post  nnder  the 

Hompr,  that,  in  the  old  Egyptian  language,  Ckarvin      tbe  dirertin)  of  another ;  such 

signiGfd  *'  ferryman." 

SUABIA,  a  ciroleofGerinany,  bounded  en  the  north 

by  the  circle  of  Fraoconia  and  that  frf  the  l^nwer  Hhine ; 

OB  Ike  west  by  the  circle  of  the  Lower  Rhine  and  Al- 

saee  ;  on  tbe  sontli  by  Switzerland  \  and  on  (he  east  by 

the  circle  of  Bavaria.    OF  all  the  eiteles  af  the  empire, 

Strabia  it  tbe  most  divided ;  it  oanlains  faar  ecclesiastic 

and  thirteen  lay  principalities,  nineteen  independent 

prelaciea  and  abbeys,  twealy-xis  eartdnm*  and  lordships, 

and  tbirty-one  free  citli,-*.     The  prime  director*  of  the 

circle,  as  they  are  termed,  were  formerly  tbe  bishop  of 

Conslance  and  the  dake  of  Wirtembrr)^.  But  this  circle 

has  saffered  similar  changes  with  neighboaring  states. 
The  mixture  of  the  various  forms  of  government  and 

religious  sects }  the  oppres^en  eierciied  by  the  great  on 

ibe  poor)   the  game  ennstaatly  played  by  the  emperar, 

who  possesses  many  pieces  of  detached  country  in  Soahta, 

which  depeltd  not  on  the  circle,  and  can,  in  conseqneDce 
I   of  bis  privileges  as  archduke  of  AoHlria,  extend  his  pos- 
sessions in  it  by  various  ways  \   are  circitnulanees  (says 

Baron  Riesbeck)  which  i;ive  tbecitltivslitfn  of  ibecoan- 
'    try,  and  tbe  charaeler  of  the  iahabiraoli,  a  mon^  exlra- 

orJinary  cast.     In  several  of  the  post  towns  where  ymi 

etnp,  you  see  the  highest  drgrre  of  ciiltivaliDn  !n  the 

inidsl  of  tlie  most  savage  wildness  ;  a  great  degree  of 

knowledge  and  polish  nf  manners,  mixtd  with  the  grei- 

sest  ignorance  and  aDperitit ion  ;  traces  of  liberty,  undi 


has  been  reprinted  in  this  comtry.  Hi*  Sefcoca  of  tha 
Catholic  Faith  against  the  Emvs  of  Eagland  waa  writ- 
ten al  Ibc  reqnest  of  Pope  Paul  V.  Thin  book  wM 
publicly  burnt  at  London  by  ordtr  of  Jamea  L  Wba 
Soare*  beard  it,  he  it  taid  to  have  ezdaineJ,  **  O  that 
I  too  conid  aeal  with  my  bta*d  the  traAba  whicb  I  bare 
defended  with  my  pea  " 

SUBAH,  the  general  name  aftbe  viemytb^  tr 
greater  guvei  uiwent*,  into  which  the  Hagnl  nwpira  wM 
divided,  consisting  of  several  provincca.  Tbe  jntitdie- 
tion  of  a  tubabdar,  the  same  as  subabsfaip^  aabacdane, 
or  nizamot, 

SUBAHDAR,  the  viceroy,  Iord.Heiitni«Dt,  or  go- 
veraor,  holding  a  tnbab  ;  the  tame  at  UBbob  or  nazun. 
Also  the  black  commander  of  a  company  of  aeaLpoya. 

SUBALTERN,  a  tabordtaate  officer,  or  om  wb» 

nd  and  aobject  I* 

li^cnants,  sab. 

lieotonaatt)  vometa,  and  ensigws,  wba  serve  nndar  tht 

captain. 

SUBCLAVIAN,  in  AMamty,  n  applied  to  aay 
thing  under  the  armpit  ar  ihoulder,  whatber  aiteiTt 
nerve,  vein,  or  matelb 

SUBDEACON,  an  inferior  miniitrr,  wlw  anciendy 
attended  at  tbe  altar,  prepared  tbe  tacnd  vcaaels,  d«l^ 
vered  Ibem  to  the  dcaeona  in  time  oF  divine  aervicc,  at- 
tended the  doors  of  tbe  chorch  daring  ooramoniDa-BRw 
vice,  WMit  on  the  biBhop^i  embataies  with  his  letter*  or 
churches. 


tbe  first  of  the  luily  orders.  Tbey  were  so  subordinate 
to  the  superior  rnlcn  of  the  chorch,  that,  by  a  caaon 
of  the  council  of  Laodicea,  they  were  forbidden  to  tit 
in  the  pnaence  of  a  deacon  wiibont  his  leave.  Accerd* 
ing  to  tbe  canon*,  a  penwo  must  be  Iwrnty-two  year* 
of  age  to  he  pranwtrd  to  the  order  of  tubdeacea.  Stc 
Deacok. 

8UBDOMINANT,  in  Mmk,  a  name  given  by  H. 
Rameau  to  the  Fonrlh  note  of  the  tone,  which  of  conte- 
qoenoe  is  the  sanw  interval  from  the  tonic  when  def- 
ceading  at  the  dnminaat  in  rising.  This  deoomlaatiM 
arises  firam  the  affinity  which  this  tutbor  find*  by  iarrr- 
aien  between  the  minor  mode  of  th«  s  '  ' 
the  major  mode  of  the  tonic. 


SUBDUPLE  axTiO,  1*  when  any  number  er  qaao- 
,  .  , .  ity  is  contained  in  another  twicr.     Thua   ^  i*  said  to 

f  he  deepest  oppression  ^  national  pride,  tngeiher  with      be  (ubdupic  of  6,  as  6  it  dujde  of  J.     See  Ratio. 

.S  SUBDUPLICATF., 


SUB 
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lekti. 

IL 


SUBDUPLlCATE  ratio  of  any  two  quantities,  is 
the  ratio  of  their  square  roots. 

SUBEll,  the  specific  name  of  the  Cork-tr££.  See 
Que  Reus,  Botany  Index, 

SUBJECT,  a  person  under  the  rule  and  dominion  of 
a  sovereign  prince  or  state. 

Subject  is  also  used  for  the  matter  of  an  art  or  sci- 
ence, or  that  which  it  considers,  or  whereon  it  is  eni« 
ployed  :  thus  the  human  body  is  the  subject  of  medi- 
cine. 

SUBINFEUDATION,  was  where  the  inferior  lords, 
in  imitation  of  their  superiors,  began  to  carve  out  and 
grant  to  others  minuter  estates  than  their  own,  to  be 
held  of  themselves ;  and  were  so  proceeding  downwards 
tn  infinitum,  till  the  superior  lords  observed,  that  by  this 
method  of  subinfeudation  they  lost  all  their  feudal  pro- 
fits, of  wardships,  marriages,  and  escheats,  which  fell 
into  the  hands  of  these  mesne  or  middle  lords,  who  were 
the  immediate  superiors  of  the  terre-tenant,  or  him  who 
occupied  the  land.  This  occasioned  the  stat.  of  Westm. 
3.  or  quia  emptores^  18  Edw.  I.  to  be  made ;  which  di- 
rects, that,  upon  all  sales  or  feoffments  of  lands,  the  feof* 
fee  shall  hold  the  same,  not  of  his  immediate  feoffer, 
but  of  the  chief  lord  of  the  fee  of  whom  such  feoffer 
himself  held  it.  And  from  hence  it  is  held,  that  aR 
manors  existing  at  this  day  must  have  existed  by  imme- 
morial prescription  j  or  at  least  ever  since  the  1 8  Edw. 
1.  when  the  statute  of  ^uib  emptores  was  made. 

SUBITO,  in  the  Italian  music,  is  used  to  signify  that 
a  thing  is  to  be  performed  quickly  and  hastily  4  tlius  we 
oieet  with  volti  subitOy  turn  over  the  leaf  quickly. 

SUBJUNCTIVE,  in  Grammar.     See  Grammar. 

SUBLIMATE,  a  chemical  preparation,  consisting 
of  quicksilver  united  with  muriatic  acid.  See  Mer- 
cury, Chemistry  Index. 

SUBLIMATION,  in  Chemistry ^i\\t  condensing  and 
collecting,  in  a  solid  form,  by  means  of  vessels  aptly 
constructed,  the  fumes  of  bodies  raised  from  them  by 
tlie  application  of  a  proper  heat. 

SUBLIME,  or  Sublimity*  See  the  article  Grak- 
i>f:uR  and  Sublimity. 

SUBLINGUAL  artery.     See  Anatomy. 

Sublingual  Glands,  in  Anatomy,  two  glands  under 
the  tongue,  placed  one  on  each  side  thereof. 

SUBMULTIPLE,  in  Geometry,  &c.  A  submuk 
tiple  number,  or  quantity,  is  that  which  is  contained  a 
certain  number  of  times  in  another,  and  which,  there- 
fore, repeated  a  certain  number  of  times,  becomes  ex- 
actly equal  thereto.  Thus  3  is  a  submultiple  of  21. 
In  which  sense  a  submultiple  coincides  with  an  aliquot 
part. 

Submultiple  Ratio,  is  that  between  the  quantity 
contained  and  the  quantity  containing.  Thus  the  ratio 
of  3  to  21  is  submultiple.  In  both  cases  submultiple  is 
the  reverse  of  multiple :  21,  e,  gf\  being  a  multiple  of 
3,  and  the  ratio  of  21  to  3  a  multiple  ratio. 

SUBORDINARIES.  Se«  Heraldry,  Chap.  IIL 
fiect.  II. 

SUBORDINATION,  a  relative  term,  expressing 
«n  inferiority  betwixt  one  person  and  another. 

SUBORNATION,  in  Law,  a  secret,  underhand, 
preparing,  instructing,  or  bringing  in  a  false  witness  \ 
and  frcHu  hence  subornation  of  perjury  is  the  preparing 
orcorriipt  alluring  to  pezjury.  The  pimisbment  for  this 
crime  was  formerly  death,  then  banishment  or  cutting 
Vol.  XIX.  Part  IL 


out  the  tongue,  afterwards  forfeitures  of  goods  \  and  it 
is  now  a  fine  and  imprisonment,  and  never  more  to  be 
received  as  evidence.  1'he  statute  2  Geo.  II.  c.  25. 
superadded  a  power  for  the  court  to  order  the  ofrrntlcr 
to  be  sent  to  the  house  of  correction  for  a  term  not  ex- 
ceeding sev€n  years,  or  be  transported  for  the  same  pe- 
riod. 

SUBPOENA,  in  Law,  a  writ  whereby  common 
persons  are  called  into  chancery,  in  such  ca«,e:j  where  the 
common  law  hath  provided  an  ordinary  remedy  \  and 
the  name  of  it  proceeds  from  the  words  therein,  which 
charge  the  party  called  to  appear  at  the  day  and  place 
affirmed, 'jf/6  ptzna  centum  librarum,  &c.  The  sub- 
poena is  the  leading  process  in  the  courts  of  equity  \  and 
by  statute,  when  a  bill  is  filed  against  any  person,  pro- 
cess of  subpoena  shall  be  taken  out  to  oblige  the  defen- 
dant to  appear  and  answer  the  bill,  &c. 

Subpoena  ad  testificandum,  a  writ  or  process  to  bring 
in  witnesses  to  give  their  testimony.  If  a  witness  on 
being  served  with  this  process  does  not  appear,  the  court 
will  issue  an  attachment  against  him  ^  or  a  party,  plain- 
tiff or  defendant,  injured  by  his  non-attendance,  may 
maintain  an  action  against  the  witness.  See  Blackst. 
Com.  vol.  viii.  p.  369. 

Subpoena,  in  Equity,  a  process  in  equity,  calling  on 
a  defendant  to  appear  and  answer  to  the  compIainant^s 
bill.  See  statute  5th  Geo.  II.  c.  25.  which  enacts,  that 
where  the  party  cannot  be  found  to  be  served  with  a 
subpoena,  and  absconds  (as  is  believed)  to  avoid  being 
served,  a  day  shall  be  appointed  him  to  appear  to  the 
bill  of  the  plaintiff^  which  is  to  be  inserted  in  the  Lon- 
don Gazette,  read  in  the  parish  church  where  the  de- 
fendant last  lived,  and  fixed  up  at  the  Royal  Exchange : 
and  if  the  defendant  doth  not  appear  upon  that  day,  the 
bill  shall  be  taken  pro  cOnfesso. 

SUBREPTITIOUS,  a  term  applied  to  a  letter,  li- 
cence,  patent,  or  other  act,  fraudulently  obtained  of  11 
superior,  by  concealing  some  truth  which,  hkd  it  been 
knotvn,  would  have  prevented  the  concession  or  grant. 

SUBROGATION,  or  Surrogation,  in  the  civil 
law,  the  act  of  substituting  a  person  in  the  place,  and 
intitling  him  to  the  rights,  of  another.  In  its  general 
sense,  subrogation  implies  a  succession  of  any  kind,  whe- 
ther of  a  person  to  a  person,  or  of  a  person  to  a  thing. 

There  are  two  kinds  of  subrogation  :  the  one  convene 
tionai,  the  other  /egoL  Conventional  subrogation  is  a 
contract  whereby  a  creditor  transfers  his  debt,  with  aQ 
appurtenances  thereof,  to  the  profit  of  a  third  person. 
Zf^a/ subrogation  is  that  which  the  law  makes  in  favour 
of  a  person  who  di^icharges  an  antecedent  creditor^  in 
which  case  there  is  a  legal  translation  of  all  rights  of 
the  ancient  creditor  to  the  person  of  the  new  one, 

SUBSCRIPTION, in  general,  signifies  the  signature 
put  at  the  bottom  of  a  letter,  writing,  or  instrument. 

In  commerce,  it  is  used  for  the  share  or  interest 
which  particular  persons  take  in  a  public  stock  or  a  trad- 
ing company,  by  writing  their  names,  and  the  shares 
they  require,  in  the  backs  or  register  thereof. 

Subscription  to  articles  of  faith  is  required  of  tho 
clergy  of  every  established  church,  and  of  some  churchrs 
not  established.  Whether  such  subscription  serves  any 
good  purpose,  in  a  religious  or  theological  view,  is  a  very 
doubtful  question.  It  may  be  OeceS'tary  in  an  establish- 
ment, as  a  test  of  loyalty  to  the  ^'nc  %  and  of  attacJiment 
to  the  constitution,  civil  and  ecclesiastical,  but  it  cannot 
t  i  H  produce 
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.  prouucc  uniforruity  of  opliibo.  As  all  laogu^e  ii  more 
ur  ]r^»  RRibiguoua,  it  bi'comet  difficult,  ifnot  iin|>ai«ible, 
til  dcKTiiiine  in  what  sense  the  tvordsoflong  establishMl 
crceil'i  ure  to  lie  intcrprelrd  }  and  we  believe  tliat  the 
cU-rf>v  of  tbe  chui'chei  of  England  and  Scotland  ieldoni 
t(iiihiilt-rtli^mselvesa£rettered  liy  the  Thirty-nine  Arti- 
cled, cir  tlie  Confession  ofFaLlh,  itlien  composing  instrob- 
tl<>ii9  eitlifr  for  their  rcNjiective  parisliei  or  for  the  putt- 
liu  ill  large.     See  Independents. 

Subscription,  in  i  he  commerce  of  books,  sign  J  fie*  an 
engiigi-ment  to  tuke  u  certain  number  of  copiea  of  a 
book,  intended  to  be  printed,  and  a  reciprocal  obligatioB 
of  the  bookseller  or  jiublialier,  to  deliver  tlie  Bxiil  copiei, 
on  ct'rfain  terms.  These  subacriptions,  nhicb  had  their 
line  in  England  about  the  miildle  of  the  17th  century, 
ue re  lately  very  freijucnt  in  France  and  Holland,  and 
are  now  veiy  common  among  ourselves. 

SUBSEQUENT,  something  that  comes  after  an- 
other, particularly  with  regard  to  the  order  oftime. 

SUBSIDY,  in  Law,  signiBea  an  aid  or  tax  granted 
to  the  king  by  parliament,  fur  the  aecrsaary  occanions  of 
the  kingdom  ;  and  is  to  be  levied  on  every  subject  of 
ability,  accoriling  to  the  rate  or  value  of  his  lands  or 
gooda  :  but  this  word,  in  some  of  our  statutes,  ie  con- 
founded with  ihat  ot  customs.     See  Tax. 

SUBSTANCE,  the  subjecU  to  which  we   suppote 
qualities  belong.      Thus  gold  ia  the  substance  to  which      acqui 
the  qualities  of  dnclility,  yellowness,  density,  &c.  be-      '    ' 


SUCCED.iNEUM.  in  Pkormacy,  denotes 
aubatiluted  in  the  place  of  another. 

SUCCESSION,  in  iUtapkytua,  the  i(le:i  which  ^e 
get  by  reflecting  on  the  ideas  that  fotlon  one  another  ia 
«Dr  mind  ;  and  from  the  succeasion  of  ideas  we  get  the 
idea  oftime.  See  METAFHIfSics,  N°  95.  ftnd  309. 

SuccEasiQN,  in  Law,     See  Descent. 

ScccESSiON  to  the  Crown.  See  HsaRDiTARi  R^it. 
— Fi'oro  the  days  of  Eijbert,  the  first  sole  raooarch  af 
England,  even  lo  the  prewnt,  the  four  cardinal  maaiu 
mentioned   in    that  article   have   ever    been   held   con- 

lian)  Blackstone  observes,  thitsuccession,  through  baoj 
or  force,  or  iiMnetimes  througia  necessity,  when  m  bottiit 
times  the  crown  descended  on  a  minor  or  the  like,  has 
been  very  frequently  suspended;  hut  kaa  generally  at  lari 
returned  back  into  tbc  old  hereditary  cbaonel,  thoagl 
sometimes  a  very  considerable  period  bsa  iBtervcoed. 
And  even  in  those  instances  where  this  snccOEion  hat 
been  violnted,  the  crown  has  ever  been  looked  upon  as 
hereditary  in  the  wearer  of  it.  Of  vrliich  lbs  ustirpen 
themselves  were  so  sensible,  that  they  for  the  most  part 
endeavoured  to  vamp  tip  some  feeble  show  of  a  title  by 
descent,  in  order  to  amuse  the  people,  while  they  gainrd 
the  posseFsion  of  the  kingdom.      And,  whi 

e  gained,  they  considered  it  as  the  pui 
ion  of  a  new  state  of  inlieritance,  and 
'ndeavoured  lo  transmit  it,  to  their  own  posterity 
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lonit.      See  MCTAFIiyslCS,  N°i45.  by  a    kind  of  hereditary    right    of   luurpation.     (Sea 

SUBSTANTIAL,   in    the  schools,    something  be-  Blaokst.  Com.  vol.  i.  197^-217.).    From  tbe  historical 

lant;ing  tn  the  nature  of  subatancw.  view  there  given,  it  appears  that  the  title  to  the  crowa 

SUBSTANTIVE,  in  Grammar.  See  Grammar.  is  at  present  hereditary,  though  not  quite  so  absolotety 

SUBSTITUTE,  a  peison  who  officiates  for  another  hereditary  a*  formerly  ;  and  the  commoa  stack  or  aocta- 

in  his  absence.  tor,  from  whom  the  descent  must  be  deiired,  isalsodif- 

SUBSTITUTION,  in  the  Civil  Low,  a  dispositioo  fer<nt.    Formerly  the  common  slock  was  King  Xgbert; 


er wards,  in  James  I.^ 


a  testament,  whereby  the  testator  substitutes  one  hc!r 
for  another,  who  has  only  the  usufruct,  and  not  tbe  pro- 
perlv  of  tbe  thing,  left  him. 

SUBSTRACTION,  or  Subtraction,  in  Arithnu- 
tie,  the  second  rule,  or  rather  operation,  in  arithmetic, 
wherrby  we  deduct  a  leas  number  from  a  greater,  to 
laarn  their  preciae  diSerence.     See  Arithmetic  and 

8UBTANGENT  or  a  curve,  the  line  that  deter-  ly,  of  the  body  of  the  Princess  Sophia  « 

mines  the  intersection  of  a  tangent  with  tbe  axis ;  or  that  tant  members  of  the  church  of  England,  i 

determines  the  point  wherein  the  tangent  cuts  the  axil  ried  to  none  but  Proteatants. 
prolonged.  And  in  this  due  medium  consists  the  t 

SUBTENSE,  fomted  from  mh  "under,"  and  fnri/o  tional  notion  of  tbe  right  of  succession  to  tbe  inpciial 

I  stretch,"  in  Geometry,  a  right  line  which  is  oppoaite  crown  of  these  kingdoms.  The  extremes  between  whicb 


then  William  the  Conqueror  ; 
time,  the  two  common  stncks  v 
lilt  tlie  vacancy  of  the  throne  in  1688 :  now  it  is  tha 
Princess  Sophia,  in  whom  the  iaberitance  was  vested  by 
the  new  king  and  parliament  Formerly,  tbe  flescent 
was  absolute,  and  the  crown  went  to  the  heir  without  any 
restriction :  but  now,  opou  the  new  settlement,  the  io- 
hcritancc  ia  conditional ;  being  limited  to  such  heirs  on* 
"  '  "     '  ■  Pretes. 


n  angle,  and  drawn  between  the  two  extrcnitie*  of 
the  arc  which  measures  that  angle. 

SUBTERRANEOUS,  whatever  ia  udder  ground  : 
thns  naturalists  speak  of  subtcrraBoous  fires,  subterra- 
neous damps,  &C. 

SusTERB^HCOUS  Cavern.     See  Quarries. 
SUBTILE,  in  PAync*,  an  appellation  given  to  whal- 
remcly  small,  fine,  and  delicate-,  such  as  th« 


it  steers  are  each  of  tbem  equally  dcstrDctive  of  thsae 
ends  for  which  societies  were  formed  and  kept  00  foot. 
When  the  magistrate,  upon  every  sopcession,  ia  elected 
by  the  people,  and  may  by  the  ezpcesa  provisioa  of  tha 
laws  be  deposed  (if  tint  punished)  by  hia  subjecta,  tins 
may  sound  like  the  perfection  of  liberty,  and  look  well 
enongh  when  delineated  on  paper ;  but  in  practice  wi8 
productive  of  tumult,  contention,  and  anarchy. 


animal  spirits,  the  effluvia  of  odorous  bodies,  &c  are  And,  on  the  other  hand,  divine  indefeasible  hereditary 

supposed  to  be.  'iglit,  when  coupled  with  the  doctrine  of  unlimited  pas- 

SUBULARIA,  RouOB-LEAVED  Altssom,  w  AwU  sive  obedience,  is  surely  of  all  constitutions  the  moatth^ 

iiiorf,   a  genus  of  plants  belonging  to  the  class  tetrady-  ronglily  slavish  and  dreadful.      But  wfacB  such  an  ben- 

namia,  and  in  the  natural  order  ranging  under  the  391^  dilary  right  as  oar  laws  have  created  and  vested  in  the 

order  SiHqaoam.  See  BoTANr  Index-  royal  stock,  ia  cloaely  interwoven  with  thoaclibcitks 

^BULATED,  samething  shaped  like  an  awL  which  an  c^ally  tba  inherilanae  vf  thvnti^ect}  tU* 


sue 


C    795    3 


SUE 


teeittioa  union  will  form  a  constitution,  in  tbeorj  the  most  bean- 
I  tiful  of  any,  in  practice  the  most  approved,  and,  we  trust, 
ickliug.^  in  duration  the  most  permanent. 

In  France  the  succession  to  the  monarchy  was  limited 
to  heirs  male  (see  Salic)  ;  but  in  Navarre  the  crown 
was  inherited  by  the  heir  of  line,  whether  male  or  fe- 
male. The  case  stands  thus :  Philip  the  fourth,  king 
of  France,  surnamed  the  Fair^  in  the  year  1 285  espoused 
Jane  gueen  of  Navarre  in  her  own  right  ^  and  as  king 
consort  of  thin  latter  kingdom  added  the  title  of  Navarre 
to  his  former  one  of  France.  Lonis  X.  son  and  heir  of 
Philip  and  Jane  (surnamed  Hutin  or  the  Boisterous)^ 
succeeded  to  both  crowns.  By  Margaret  his  first  wife, 
who  had  been  crowned  queen  of  Navarre,  he  left  one 
daughter,  Joan  or  Jane.  His  second  wife  Clementina  was 
prenrnant  at  the  time  of  his  decease,  and  was  delivered 
of  a  posthumous  son,  whom  most  of  the  French  annalists 
recognize  as  John  I.  of  France,  though  he  lived  no 
longer  than  three  weeks.  On  his  death  the  kingdom  of 
France  passed  to  Philip  V.  surnamed  the  Longy  and 
that  of  Navarre  (to  which  the  Salic  law  could  by  no 
construction  extend)  to  Joanna  the  only  child  and  heir 
of  Louis  and  Margaret.  From  Joanna,  in  lineal  suc- 
cession, the  kingdom  of  Navarre  passed  to  Jane  d^Al- 
bret,  mother  of  Henry  IV.  of  France,  and  wife  of  An- 
thony of  Vendosme,  who  as  king  consort  wore  the  crown 
of  Navarre.  On  the  accession  of  Henry  to  the  kingdom 
of  Franc(>,  the  two  monarchies  were  united,  and  the  four 
succeeding  princes  assumed  the  joint  title. 

SUCCINIC  ACID,  an  acid  extracted  from  amber  by 
sublimation  in  a  gentle  heat,  and  which  rises  in  a  con- 
crete form  into  the  neck  of  the  subliming  vessel.  See 
Chemistry  Index, 

SUCCINUM,  Amber,  in  Mineralogy,  a  species  of 
bitumen  classed  under  the  inflammable  substances.  See 
Mineralogy  Index, 

SUCCORY.     See  Cichorium,  Botany  Incles. 

SUCCOTH,  in  Ancient  Geography^  a  town  which 
lay  between  the  brook  Jabbok  and  the  river  Jordan, 
where  Jacob  fixed  his  tents.  There  was  another  Suo- 
coth,  where  the  Israelites  first  encamped  after  their  de- 
parture from  Raroeses  towards  the  Red  sea.  Succoth 
signifies  tents, 

SUCCUBUS,  a  term  used  by  some  writers  for  a  dse- 
mon  who  assumes  the  shape  of  a  woman,  and  as  such  lies 
with  a  man  \  in  which  sense  it  stands  opposed  toincuhus^ 
which  was  a  daemon  in  form  of  a  man,  tliat  lies  with  a 
woman.  But  the  truth  is,  the  succubns  is  only  a  species 
of  the  nightmare.     See  Medicine,  N**  329. 

SUCCULA,  in  Mechanics,  an  axis  or  cylinder,  with 
staves  in  it  to  move  it  round  \  bnt  without  any  tympa- 
ntim  or  peritrochinm. 

SUCCULENT  PLANTS,  among  botanists,  such  whose 
leaves  are  thick  and  full  of  juice. 

SUCKER.    See  Cyclopterus,  Ichthyologt  In- 

SUCKERS,  in  Ganhning^  the  same  with  Offsets. 

SUCKING-FISH.  See  Ecmckeis,  Ichthyologt 
Index, 

SUCKLING,  SiK  John,  an  English  poet  and  dra^- 
matic  writer,  was  the  son  of  Sir  John  Suckling,  comp^ 
trailer  of  the  household  to  King  Charlies  I.  and  born  at 
Witbam  in  Esset  in  1613.  He  discovered  an  uncom^ 
mon=  propensity  to  the  acquMtig  of  languages,  insomuc)i 
Xkkt  be  is  reported  tobave  spoken  Latin  at  five  years  of 


age,  and  to  have  written  it  at  nine.     When  he  grew  Suckliusr 
up,  he  travelled  J  but  seems  to  have  aflFected  nothing        fl 
more  than  the  character  of  a  conrtier  and  fine  gentle-  Saetonius. 
man  \  which  he  so  far  attained,  that  he  was  allowed  to         ' 
have  the  peculiar  happiness  of  making  every  thing  he 
did  become  him.     In  his  travels  he  made  a  campaitin 
under  the  great  Gustavus  Adolpbus  \  and  his  loyalty, 
if  not  his  valour,  appeared  in  the  beginning  of  our  civil 
wars  ;  for,  after  his  return  to  England,  he  raised  a  troop 
of  horse  for  the  king's  service  entirely  at  his  own  charge ; 
and  mounted  them  so  completely  and  richly,  that  they 
are  said  to  have  cost  him  i2,0Ool.     This  tronp,  with 
Sir  John  at  its  head,  behaved  so  ill  in  the  engagement 
with  the  Scots,  upon  the  English  borders,  in  1639,  ^^  ^® 
occasion  the  famous  lampoon  composed   by  Sir  John 
Mennis  ;  *'  Sir  John  he  got  hrm  an  ambling  nag,*'  &.c. 
This  ballad,   which  was  set  to  a  brisk^  tune,  was  mndh 
song  by  the  parliamentarians,  and  continues  to  be  sung 
to  this  day.  This  disastrous  expedition,  and  the  ridicule 
that  attended  it,  was  supposed  to  have  hastened  his  death; 
being  seized  by  a  fever,  of  which  he  died,  at  28  years  of 
age.  He  was  a  sprightly  wit,  and  an  easy  versitier,  but 
no  great  poet.     His  works,  consisting  oF  a  few  poems, 
letters,  and  plays,  have  nevertheless  gone  through  seve- 
ral editions. 

SUCTION,  the  act  of  sucking  or  drawing  up  a  fluid, 
as  air,  water,  milk,  or  the  like,  by  means  of  the  month 
and  lungs  ;  or,  in  a  similar  manner,  by  artificial  means. 
See  Pneumatics  and  Hydrodynamics. 

SUDATORY,  a  name  given  by  the  atieient  Romans 
to  their  hot  or  sweating  rooms  \  sometimes  also  called 
Laconica,  . 

SUDEROE.     See  FsRRoIshnds, 

SUDORIFIC,  an  appellation  given  to  any  medicine 
that  causes  or  promotes  sweat. 

SUESSIONES,  a  branch  of  the  Bemi,  a  people  of 
Gallia  Belgica,  (Pliny)  ;  called  sometimes  Sucssones^  in 
the  lower  age  Suessi;  situated  between  the  Remi  to  the 
east,  the  Nervii  to  the  north,  the  Veromandui  to  the 
west,  and  the  Meldse  to  the  sooth,  in  the  tract  now  call- 
ed ie  Soissonois,^^SEiessioneSj  Suessones^  and  Suessontt^ 
the  name  of  their  city  in  the  lower  ngc  \  thought  to  have 
been  formerly  called  Noviodunum  (Csesar)  ;  now  call- 
ed Soissons. 

SUET,  Sevum,  or  Sebum^  in  Anatomy ^  the  solid  fat 
found  in  several  animals,  as  sticep,  oxen,  &c.  but  not  in 
the  human  species.  See  the  article  Fat.^— It  is  of  the 
sevum  that  tallow  is  made 

SUETONIUS  Tranquillus,  Caius,  a  famous  La- 
tin historian,  was  born  at  Rome,  and  became  secretary 
to  the  emperor  Adrian,  about  the  1 1 8th  year  of  'the 
Christian  era  \  but  that  post  was  taken  from  him  three 
years  after,  when  several  persons  fell  under  that  princess 
displeslsure  for  not  showing  the  empress  Sabina  all  the 
respect  she  deserved.  During  his  disgrace  he  composed 
many  works,  which  are  lost.  Those  now  extant  are  his 
History  of  the  XII  first  Emperors,  and  a  part  of  hit 
treatise  of  the  IllustrioosGramnniriaDS  and  Rhetoricians. 
Pliny  die  Younger  wa?  hid  intimate  friend,  and,  per- 
suaded hint  to  publish  his  books.  His  History  of  the 
XII  Roman  Emperors  has  been  much  commended  by 
most  of  ouf  polite  scholars!  He  represents,  in  a  conti- 
nued sertesof  cuviousand  interesting  particulars,  without 
any  digressions  or  reflations,  the  actions  of  the  emperors. 
Without  omitding  tlieii^  vices,  whik:h  he  e^pbses  witK  -^l^ 
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Suoionim  tliclr  ileformity,  and  with  the  same  freedom  mentions 
li  the  good  qualities  ef  the  very  same  persons  ^  but  the 

,    ^^^'       horrid  dissoluteness  and  obscene  actions  he  relates  of  Ti- 
^  berius,  Caligula,  Nero,  &c,  have  made  some  say,  that 

he  wrote  the  lives  of  the  emperors  with  the  same  licen- 
tiousness with  which  they  lived.  The  edition  of  this 
hi^jtory  procured  by  Grxvius  at  Utrecht  in  1672,  with 
the  excellent  Comnient:iries  of  Torrentius  and  Casaubon, 
and  the  notes  of  some  other  learned  critics,  is  much  es- 
teemed. Burman  also  published  &n  edition  in  2  vols. 
4to,  with  notes. 

SUE VI,  the  Catti  or  Chattiof  Ccesar  (Strabo),  placed 
on  the  Khiuc  :  the  reason  of  Csesar^s  calling  them  thus 
docs  not  appear,  though  considerably  distant  from  the 
proper  Suevi  or  Alemanni. 

SuEVi,  (Tacitus),  a  common  name  of  the  people  si- 
tuated between  the  Elbe  and  the  Vistula,  distinguished 
otherwise  by  particular  names  5  as  in  Ptolemy,  Suevi 
Anrrrliy  Siicvt  ScTijiones, 

SUE V us,  in  Ancient  Geography ^  a  river  of  Ger- 
many, thought  to  be  the  same  with  the  Viadnis  or  Oder, 
emptying  itself  at  three  mouths  into  the  Baltic,  the  mid- 
dlemost of  which  is  called  Swine  or  Swene  ;  which  last 
come-i  nearer  the  name  Suevus, 

SUEZ,  a  small  sea-port  town,  situated  near  the  nor- 
thern extremity  of  the  Ked  sea,  and  about  30  hours  jour- 
ney east  from  Cairo..  The  country  around  it  is  a  sandy 
plain,  without  the  smallest  spot  of  verdure.     The  only 
water  which  can  be  drunk  is  brought  from  £I-Naba,  or 
the  spring,  at  the  distance  of  three  hours  journey  \  and 
it  is  so  brackish,  that  without  a  mixture  of  rum  it  is  in- 
supportable to  Europeans.     The  town  itself  is  a  collec- 
tion of  miserable  ruins,  the  khans  being  the  only  solid 
huildings  ^  yet  from  March  till  June,  the  season  when 
the  Jidda  and  Yambo  Hect  arrives,  the  town  becomes 
crowded  'y  but  after  its  departure  nobody  remains  ex- 
Vohiexft     ccpt  the  governor,  who  is  a  Mamlouk,  12  or  14  per- 
Tt-avela,      sons  who  form  his  household,  and  the  garrison.     The 
▼ol.  J.  fortress  is  a  defenceless  heap  of  ruins,  which  the  Arabs 

consider  as  a  citadel,  because  it  contains  six  brass  four- 
pounders,  and  two  Greek  gunners,  who  torn  their  heads 
aside  when  they  fire.  The  harbour  is  a  wretched  quay, 
where  the  smallest  boats  are  unable  to  reach  the  shore, 
except  at  the  highest  tides.  There,  however,  the  mer- 
chandise is  embarked,  to  convev  it  over  the  hanks  of 
sand  to  the  vessels  which  anchor  in  the  road.  This  road, 
situated  a  league  from  the  town,  is  separated  from  it  by 
a  shore  which  is  left  dry  at  low  water ;  it  has  no  works 
for  its  defence,  so  that  the  vessels  which  M.  Volney  tells 
us  he  has  seen  there,  to  the  number  of  28  at  a  time, 
might  be  attacked  without  opposition  ;  for  the  ships 
themselves  are  incapable  of  resistance,  none  having  any 
other  artillery  than  four  rusty  swivels, 

Suez  has  always  been,  notwithstanding  its  local  disad- 
vantages, a  place  of  great  trade,  on  account  of  its  geo- 
graphical situation.  It  was  by  the  gulf  of  Suez  that  the 
commodities  of  India  were  formerly  conveyed  to  Eu- 
rope, till  the  discovery  of  the  passage  by  the  Cape  of 
Good  Hope  converted  that  trade  into  a  new  channel. 
As  tlie  isthmus  of  Suez,  which  separates  the  Red  sea 
.from  the  Mediterranean,  is  not  more  than  57  miles,  it 
has  been  frequently  proposed  to  join  these  two  seas  to- 
gether by  a  canal.  As  there  are  no  mountains  nor  re- 
markable inequalities  of  surface,  this  plan  would  at  first 
fiew  appear  easy  to  be  executed.    But  though  the  dif- 


ference of  levels  would  not  prevent  a  junction,  the  great  s^gt 
difliculty  arises  from  the  nature  of  the  con*esponding  ^— r- 
coasts  of  the  Mediterranean  and  the  Red  sea,  which  are 
of  a  low  and  sandy  soil,  where  the  waters  form  lakes, 
shoals,  and  morasses,  so  that  vessels  cannot  approach 
within  a  considerable  distance.  It  will  therefore  bt 
found  scaixely  possible  to  dig  a  permanent  canal  amid 
these  shifting  sands  :  not  to  mention,  that  the  shore  is 
destitute  of  harbours,  which  roust  be  entirely  the  wsrk 
of  art.  The  country  besides  has  not  a  drop  of  fresh  wa- 
ter,  and,  to  supply  the  inhabitants,  it  must  be  brought  as 
far  as  from  the  Nile. 

The  best  and  only  method  therefore  of  effecting  this 
junction,  is  that  which  has  been  already  successfully 
practised  at  diflerent  times  ^  which  is,  by  making  tJit 
river  itself  the  medium  of  communication,  for  which  tbs 
ground  is  perfectly  well  calculated)  for  Mount  Mokat- 
tum  suddenly  terminating  in  the  latitude  of  Cairo,  forms 
only  a  low  and  semicircular  mound,  round  which  is  a 
continued  plain  from  the  banks  of  the  Nile  as  far  as  tbt 
point  of  the  Red  sea.  The  ancients,  who  early  under- 
stood the  advantage  to  be  derived  from  this  situation, 
adopted  the  idea  of  joining  the  two  seas  by  a  canal  coo- 
nectcd  with  the  river.  Strabo  *  observes,  that  this  wastiikiii 
first  executed  undqr  Sesostris,  who  reigned  about  tbt 
time  of  the  Trojan  war;  and  this  work  was  eo  conside- 
rable as  to  occasion  it  to  be  remarked,  **  that  it  was  100 
cubits  (or  170  feet)  wide,  and  deep  enough  for  largo 
vessels."  After  the  Greeks  conquered  the  country,  it 
was  restored  by  the  Ptolemies,  and  again  renewed  by 
Trajan.  In  short,  even  .the  Arabs  themselves  followed 
these  examples.  *'  In  the  time  of  Omar  ebn-el-Kattab 
(says  the  historian  £1  Makin),  the  cities  of  Mecca,  aod 
Medina  sufl'ering  from  famine,  the  caliph  ordered  Amroo 
governor  of  Egvpt  to  cut  a  canal  from  the  Nile  to  Kol- 
zoum,  that  the  contributions  of  com  and  barley  appoint- 
ed for  Arabia  might  be  conveyed  that  way.*' 

This  canal  is  the  same  which  runs  at  present  toCairo^ 
and  loses  itself  in  the  country  to  the  nortb>east  of  Ber- 
ket-el-IIadj,  or  the  Lake  of  the  l^ilgrims. 

The  place  on  the  west  coast  of  the  gulf  of  Suez, 
where  the  children  of  Israel  are  supposed  to  have  enter- 
ed it,  is  called  Badea,  about  six  miles  to  the  north  of 
Cape  Korondel,  on  the  other  side  of  the  gulf^  as  we  arc 
informed  in  a  letter  from  the  ingenious  Edward  Wort* 
ley  Montague,  F.  R.  S.  to  Dr  Watson,  containing  an 
account  of  his  journey  from  Cairo  to  the  Written  Mooo- 
tains  in  the  desert  of  Sinai.  Opposite  to  Badea  is  a 
strong  current  which  sets  to  the  opposite  shore,  about 
south-east,  with  a  whirlpool  called  Birque  PAaraone^  the 
well  or  pool  of  Pharaoh,  being  the  place  where  his  host 
is  said  to  have  been  destroyed.  We  are  told  by  the 
same  gentleman,  that  the  Egyptian  shore  from  Suez  to 
Badea  is  so  rocky  and  steep,  that  there  was  no  enterior 
npon  the  gulf  but  at  one  of  these  two  places. 

The  British  nation,  we  believe,  never  attempted  to 
carry  on  commerce  with  any  of  the  ports  of  the  Red  sea 
beyond  Jidda,  till,  on  the  suggestion  of  Mr  Brace,  io 
1776,  some  British  merchants  at  Bengal  equipped  two 
or  three  vessels  for  Suez,  laden  with  piece-goods  of  Ben- 
gal and  coast  manufactures.  The  command  of  the  ves- 
sels was  committed  to  Captain  Greig,  a  meritorions  sea- 
man -,  and  tlie  management  of  the  goods  was  entrusted 
to  Mr  Straw,  a  gentleman  distinguished  for  bis  mercan- 
tile knowledge.   The  sale  turned  out  to  advantage ',  hot 

such 


S     U    F 


[797     ] 


S    U    G 


Uon  of 

nden*9 

Umuiia, 


Buch  great  expcnces  were  incurred  in  making  presents 
to  llie  bey  of  Cairo  and  Suez.,  as  to  consume  tbe  whole 
profits  gained  by  the  sale  of  the  cargo.  The  great  pur- 
pose of  the  expedition  was,  however,  accomplished,  as  a 
iirman  was  obtained  from  the  government  of  Cairo  to 
trade  by  the  way  of  Suez.  In  Gonsequence  of  this,  three 
ships  went  to  Suez  the  following  year,  and  as  many  in 
1778.  The  opening  of  this  trade  alarmed  the  jealousy 
of  ihe  P'ast  India  Company,  they  applied  to  our  go* 
vernment,  and  orders  were  given  to  relinquish  this  pro- 
mising commerce.  These  orders  reached  Egypt  sooner 
th:tn  Bentral,  and  the  conseqijence  was  fatal  to  the  un- 
fortunate adventurers  who  visited  Suez  that  year  (1779), 
By  a  plan  concerted  between  the  beys-,  a  large  body  of 
B(?douin  Arabs  attacked  the  caravan  passing  from  Suez 
to  Cairo  with  goods  valued  at  1 2  lacks  of  rupees.  The 
goods  were  plundered,  the  Europeans  were  stripped  and 
left  naked  in  the  desert,  exposed  to  the  burning  rays  of 
the  sun,  without  a  drop  of  water  to  quench  their  thirst, 
or  food  to  support  life.  Most  of  them  died,  and  some 
of  their  bodies  were  afterwards  found  mangled  and  dis- 
figured by  wolves.  We  have  been  favoured  with  a  par- 
ticular account  of  the  sufferings  of  our  countrymen  by  a 
correspondent,  which,  we  are  sorry,  we  have  not  room 
to  insert.  Those  who  wish  to  obtain  a  more  full  ac- 
count may  consult  the  Annual  Register  for  1781  or 
1782. 

SUFFETULA,  in  Ancient  Geography^  a  town  of 
Africa,  in  the  dominions  of  Carthage^  pi'obably  so  call- 
ed from  SufFetes,  the  title  of  the  magistrates  of  that 
city.  It  is  DOW  called  Spaitla^  in  the  kingdom  of  Tunis,* 
and  has  many  elegant  remains  of  antiquity.  There  are 
three  temples  in  a  great  measure  entire;  one  of  them  of 
the  Composite  order,  the  other  two  Corinthian.  "  A 
beautiful  and  perfect  capital  of  the  Composite  order 
(says  Mr  Bruce),  the  only  perfect  one  that  now  exists, 
is  designed  in  all  its  parts  in  a  very  large  size,  and  with* 
the  detail  of  the  rest  of  the  ruin,  is  a  precious  monu- 
ment of  what  that  order  was,  now  in  the  collection  of 
the  king.*'  The  town  itself  (he  says)  is  situated  in  the 
most  beautiful  spot  in  Barbary,  surrounded  by  great 
numbers  of  juniper- trees,  and  watered  by  a  pleasant 
stream,  which  sinks  under  the  earth  at  that  place, 
without  appearing  any  more. 

SUFFOCATION,  the  privation  of  the  function  of 
re<ipiration  or  breathing.  See  the  articles  Drowning, 
Hanging,  &c. 

SUFFOLK,  a  county  of  England.  Its  nan>e  is  con- 
tracted from  Southfolk^  so  called  from  its  situation  in 
regard  to  Norfolk.  It  is  bounded  on  the  west  by  Cam- 
bridge-shire \  on  the  south  by  Essex,  from  which  it  is 
parted  by  the  river  Stour  \  on  the  east  by  the  German 
ocean ;  and  on  the  north  by  Norfolk,  separated  from  it 
by  the  Lesser  Ouse  and  the  Waveney.  From  west  to 
east  it  is  52  miles  in  length,  aboQt  20  at  a  medium  in 
breadth,  and  196  in  circumference.  It  contains  22 
hundreds,  29  market-towns,  575  parishes  >  and  in  181 1 
the  number  of  houses  was  37,581,  and  of  inhabitants 
234,211.  The  whole  is  divided  into  two  parts,  viz.  the 
Liberty  of  St  Edmund,  and  the  Geldable  \  the  ^mer 
of  which  contains  the  west  parts  of  the  county,  and  the 
other  the  east ;  and  there  is  a  grand  jury  for  each  at 
the  assizes.  The  air  is  reckoned  as  wholesome  and  plea- 
sant as  ally  in  the  kingdom  y  nor  is  it  otherwise  upon 
the  sea  coast,  which  is  free  &om  salt  marshes*  The  soil, 


except  to  the  west  and  upon  the  sea-coast,  is  very  rich, 
being  a  compound  of  clay  and  marie.  Towards  the  sea 
there  are  large  heaths  and  tracts  of  sand ;  but  these 
produce  hemp,  rye,  and  pease,  and  feed  great  flocks  of 
sheep.  About  Newmarket  the  soil  is  much  the  same  ; 
but  in  high  Suffolk  or  the  woodlands,  besides  wood, 
there  are  very  rich  pastures,  where  abundance  of  cattle 
are  fed.  In  other  parts  of  the  county,  as  about  Bury, 
there  is  plenty  of  corn.  As  this  county  is  noted  for  the 
richness  of  its  pastures,  so  is  it  for  butter  and  cheese, 
especially  the  former,  which  is  said  to  be  remarkably 
good  'y  so  that  being  packed  up  in  firkins,  it  is  sold  for 
uU  uses  both  by  sea  and  land,  and  conveyed  to  many 
parts  of  England,  especially  to  London.  The  inland 
parts  of  the  county  are  well  supplied  with  wood  for  fuel, 
and  those  upon  the  sea-coast  with  coals  from  Newcastle. 
The  manufactures  of  the  county  are  chiefly  woollen  and* 
linen  cloth.  It  lies  in  the  diocese  of  Norwich,  has  two 
archdeacons,  viz.  of  Sedbury  and  Suflolk  ^  gives  title  of 
earl  to  a  branch  of  the  Howards  \  sends  two  members 
to  parliament  for  the  county,  and  two  for  each  of  the 
following  places,  Ipswich,  Dunwich,  Orford,  Aldbo- 
lough,  Sodbury,  Eye,  and  St  Edmund's-Bury.  Th« 
county  is  extremely  well  watered  by  the  following  ri- 
vers, viz.  the  Lesser  Ouse,  the  Waveney,  the  Blithe, 
the  Deben,  the  Orwell  or  Gipping,  and  the  Stour.  See' 
Suffolk,  Supplement. 

SUFFHAGAN,  an  appellation  given  to  simple  bi- 
shops with  regard  to  archbishops,  on  whom  they  depend, 
and  to  whom  appeals  lie  from  the  bishops  courts. 

SuflVagan  is  likewise  the  appellation  given  to  a  bi- 
shop, who  is  occasionally  appointed  to  reside  in  a  town* 
or  village,  and  assist  the  diocesan. 

SUFFRAGE,  denotes  a  vote  given  in  an  assembly, 
where  something  is  deliberated  on,  or  where  a  person  is^ 
elected  to  an  office  or  benefice. 

SUFFIIUTEX,  among  botanists,  denotes  an  under- 
shrub,  or  the  lowest  kind  of  woody  plants^  as  lavender. 

SUGAR,  a  solid  sweet  substance  obtained  from  th« 
juice  of  the  sugar-cane  \  or,  according  to  chemists,  an^ 
essential  salt,  capable  of  crystallization,  of  a  sweet  and 
agreeable  flavour,  and  contained  in  a  greater  or  less 
quantity  in  almost  every  species  of  vegetables,  but  most 
abundant  in  the  sugar-cane.  j 

As  the  sugar-cane  is  the  principal  production  of  the  Value  of 
West  Indies,  and  the  great  source  of  their  riche?  ;  as  it*"K*'» 
is  so  important  in  a  commercial  view,  from  the  employ- 
ment which  it  gives  to  seamen,  and  the  wealth  which  it 
opens  for  merchants  ^  and  besides  now  is  become  a  ne- 
cessary of  life— it  may  justly  be  esteemed  one  of  the  most 
valuable  plants  in  the  world.     1'he  quantity  consumed 
in  Europe  is  estimated  at  nine  millions  sterling,  and  the 
demand  would  probably  be  greater  if  it  could  be  sold  at 
a  reduced  price.     Since  sugar  then  is  reckoned  so  pre- 
cious a  commodity,  it  must  be  an  object  of  desire  to  all 
persons  of  curiosity  and  research,  to  obtain  some  general- 
knowledge  of  the  history  and  natore  of  the  plant  by 
which  it  is  produced,  as  well  as  to  understand  the  pro- 
cess by  which  the  juice  is  extracted  and  refined.     We 
will  therefore  first  inqoire  in  what  countries  it  origin 
nally  flourished,  and  when  it  w;is  brought  into  general 
use,  and  became  an  article  of  commerce. 

From  the  few  remains  of  the  Grecian  and  Koman  au- 
thors which  have  survived  the  ravages  of  time,  we  can 
find  00  proofs  that  the  juice  of  the  sugar-cane  was^  knowa 
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but  HS  tlie  moulil  i^  generally  slialluw,  and  tli 
'and  rrlcntive  of  iiater,  this  !a5t  sort  of  Ian 
p-eat  l.ibmir,  both  In  plbugliing  and  trenching,  to  ren- 
der it  profitable,  "When  manured  and  properly  pulve- 
rized, it  becomes  very  productive.  It  it  unnecessary  to 
attempt  a  minute  description  of  all  the  other  soils  which 
are  found  in  these  islands.  There  is,  however,  a  pecu- 
liar sort  of  land  on  the  north  side  of  Jamaica,  chiefly  in 
the  parish  of  Trelawney,  thai  cannot  be  pawed  over  un- 
noticed, not  only  on  account  of  its  scnrcity  but  its  value  ; 
few  soils  producing  liner  su/rirs,  or  such  as  answer  fo 
well  in  the  pan  ;  an  expression  signifying  a  grester  re- 
turn of  refin'^d  sugar  than  common.  The  land  alluded 
(o  is  generally  of  a  red  colour  ;  the  chades  of  which, 
hoTvevcr,  vary  considerably  from  a  deep  chocolate  to  a 
rich  scarlet ;  in  some  places  it  approaches  to  a  bright 
yellow,  but  it  is  everywhere  remarkable,  when  first 
turned  up,  for  a  glossy  or  shining  surface,  and  if  wetted 
stains  the  fingers  like  paint, 
t-  As  in  every  climate  there  is  a  season  more  favourable 
for  vegetation  than  others,  it  isofgreat  imporlaiice  that 
'■  plants  for  seed  be  committed  to  the  ground  at  the  com- 
mencement of  this  season.  As  the  cane  requires  a  great 
deal  of  moisture  to  bring  it  to  maturity,  the  properest 
ceason  for  planting  it  iit  in  the  months  of  September  and 
October,   when  the  autumnal 
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tnd   the  crop  I 

ensuing  year.  Uanes  planted  in  t 
her,  or  later  in  the  season,  losr  the 
tumnal  rains;  and  it  often  happen 
the  beginning  of  (he  ensuing  year  retards  tlicir  vegeta- 
tion until  the  vernal  or  May  rains  set  in,  when  thry 
iprout  both  at  the  root?  and  the  Joints  ;  so  that  by  (he 
time  they  are  cut  the  field  is  loaded  with  unripe  suckers 
instead  of  sugar-canes.  A  January  plant,  however,  com- 
monly turns  out  well ;  but  canes  planted  very  late  in  the 
spring,  though  ihey  have  the  benefit  of  the  May  lains, 
teldom  nnsner  expectation  ;  for  they  generally  come  in 
nnstnsoDalily,  and  (hro(T  the  ensuing  crops  out  of  regular 
rotation.  They  are  therefore  frequently  cut  before  they 
are  ripe;  or  if  the  autumnal  season  sets  in  early,  are  cut 
in  wet  weather,  which  has  probably  occasioned  them  to 
spping  afresh;  in  either  case  the  effect  is  the  same:  The 
juice  is  unconcocted,  and  all  Ihe  sap  being  in  motion, 
the  root  is  deprived  of  its  natural  nourishment,  to  the 
great  injury  of  the  ratoon.  The  chief  objection  to  a 
fall  plant  Is  this,  that  the  canes  become  rank,  and  lop- 
heavy,  at  a  period  when  violent  rains  and  hi^h  winds 
are  expected,  and  are  therefore  frequently  lodged  be- 
fore they  are  fit  to  be  cut. 
(  The  sugar  cane  is  propagated  by  the  top-shoots,  which 
■re  cut  from  the  tops  of  the  old  canes.  The  usual  me- 
thod of  planllng  in  Che  West  Indies  is  this :  The  quan- 
tity of  land  intended  to  he  planted,  being  cleared  of 


nd  othei 


first  divided  intofeve-  %,j^ 
commonly  from  Ijlo-^-v- 
20  acres  each  ;  the  space"  between  each  plat  or  divisioa 
are  left  wide  enough  fur  roads,  for  the  convenicncv  of 
carting,  and  are  called  inlervah.  Each  plat  is  (Ikh 
subdivided,  by  means  of  a  line  and  tvoodcn  peg?.  Into 
small  si|uar,esorabou[  three  feel  and  a  half.  Somellmes 
indeed  (be  sijuares  ure  a  foot  Jarger;  but  this  cirtum- 
stance  makes  hut  little  difference.  The  negroes  are 
then  placed  in  a  row  in  the  first  line,  one  to  a  square, 
and  directed  to  dig  out  with  their  hoes  the  Eeieral 
squares,  commonly  to  the  depth  of  five  or  six  incbe'. 
The  mould  which  is  dug  up  being  formed  into  a  bank 
at  the  lower  side,  the  excavation  or  cane-hole  seldom 
exceeds  15  inches  in  width  at  the  bottom,  and  two  feet 
and  a  half  at  the  top.  The  negroeM  then  fall  hack  lo 
the  next  line,  and  proceed  us  belore.  Thus  the  several 
squares  between  esch  line  are  formed  into  a  trench  of 
much  the  same  dimensions  wllb  that  which  is  made  by 
the  plough.  An  able  negro  will  dig  from  100  lo  110 
of  these  holes  for  his  day's  work  of  ten  hours;  but  if  the 
laud  has  been  previously  ploughed  and  lain  fallow,  tlie 
same  negro  will  dig  nearly  double  the  number  in  ibc 
same  time  (c). 

The  cane-boles  or  trench  being  now  completed,  whe- 
ther by  the  plough  or  by  the  hoe,  nnd  the  cuttings  m> 
lected  for  planting,  which  are  commonly  the  tops  of  the 
canes  that  have  been  ground  for  sugar  (each  cuttiug 
containing  five  or  six  gems),  two  of  them  are  Kufficicot 
for  1  cane  hole  of  the  dimensions  described.  These.b.- 
ing  placed  longitudinally  in  the  bottom  of  the  bole,  an 
covered  with  mould  about  two  inches  deep  ;  the  rest  of 
the  bank  being  intended  for  futut-c  Dse.  In  ]  2  or  [4 
days  Ihe  young  sprouts  begin  to  appear  }  and  as  soon  UiddM 
ihey  rise  a  few  inches  above  the  ground,  they  are,  oriif  a 
ought  to  be,  carefully  cleared  of  weeds,  and  furnishrd 
with  an  addition  of  mould  from  the  banks.  This  is 
usually  performed  by  the  hand.  At  tbe  end  of  four  or 
five  monihs  the  banks  are  wholly  lev*-tted,  and  tbe  fpacci 
letiveen  the  rows  carefully  hoe-ploughed.  Frrqucot 
cleanings,  while  the  canes  are  young,  are  iadeed  so  cssea- 
tially  necessary,  that  no  other  merit  in  an  overseer  can 
compensate  for  the  want  of  attention  in  this  particular. 
A  careful  manager  will  remove  at  the  same  time  all  ibe 
lateral  shoots  or  suckers  that  spring   up  aft' 


begin  to  joint,   as  they  seldom   come  to   maturity,   acd 
.1.....  n.,.„\=i„^,.„t  t,^„,  iv,-  ,.Ar.;^^\  -I ._  * 
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iginal  plants 
"  Tn  the  cultivation  nf  other  lands,  in  J 
daily  (says  Mr  Edwards,  the  elegant  historian  of  ihe'''"^' 
Wcot  Indies,  whose  superior  excellence  has  induced  na^^ 
frequrnlly  lo  refer  to  him  in  the  courKa  of  this  article ), 
tbe  plough  has  been  intrnduced  of  late  years,  and  In 
tome  few  cases  to  great  advantage  j  but  it  is  nni  everv 
soil  or  situation  that  will  admit  the  use  of  the  plough'; 
some  lands  being  much  too  stony,  and  others  tuo  sleep ; 
and  I  am  sorry  I  hare  occasion  to  remark,  that  a  pmci 


(O  A-'  t'>«  negroes  work  at  this  business  very  unequally,  according  to  Ibelr  different  degrees  of  bodily  stienirth 
it  is  sometimes  the  practice  to  put  two  negroes  to  a  single  square;  but  if  the  land  has  not  had  the  previous as^t- 
plough,  it'commnnly  requires  ihe  labour  of  jo  able  negroes  for  13  days  lo  hole  20  acres.  ,J^  Jamaica, 
ease  their  own  slaves,  have  this  laborioui  part  of  the  planting  business  perfoi-med  by  job  woik. 
planting  is  61.  currency  per  acre  (equal  to  4!.  7a.  (lerling).      The   cost  of  fulling 
ummonly  a*  touch  more. 
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tioe  commonly  prevails  in  Jamaica)  on  pfbperties  where 
this  auxiliary  is  used*  which  woold  exhaust  the  finest 
lands  in  the  world.  It  is  that  of  ploughing,  then  crost- 
plooghing,  round- ridging,  and  harrowing  the  same  lands 
from  year  to  year,  or  at  least  every  other  year,  without 
affording  manure :  accordingly  it  is  found  that  this  me- 
thod is  utterly  destructive  of  the  ratoon  or  second  growth, 
and  altogether  ruinous.  It  is  indeed  astonishing  that 
any  planter  of  common  reading  or  observatida  should 
he  passive  under  so  pernicious  a  system.  Some  gentle- 
men, however,  of  late  manage  better :  their  practice  is 
to  break  up  stiff  and  clayey  land,  by  one  or  two  plough- 
ings,  early  in  the  spring,  and  give  it  a  summer^s  fallow* 
In  the  autumn  following,  being  then  mellow  and  more 
easily  worked,  it  is  holed  and  planted  by  manual  labour 
after  the  old  method,  which  has  been  already  described. 
But  in  truth,  the  only  advantageous  system  of  plough- 
ing in  the  West  Indies  is  to  confine  it  to  the  simple  ope- 
ration of  holing,  which  may  certainly  be  performed  with 
much  greater  facility  and  dispatch  by  the  plough  than 
by  the  hoe  j  and  the  relief  which,  in  the  case  of  stiff 
and  dry  soils,  is  thus  given  to  the  negroes,  exceeds  all 
estimation,  in  the  mind  of  a  humane  and  provident  own- 
er. On  this  subject  I  speak  from  practical  knowledge. 
At  a  plantation  of  my  own,  the  greatest  part  of  the 
land  which  is  annually  planted  is  neatly  and  sufficiently 
laid  into  cane-holes,  by  the  labour  of  one  able  man, 
three  boys,  and  eight  Oxen,  with  the  common  tingle- 
wheeled  plough.  The  plouglishara  indeed  is  somewhat 
wider  than  usual ;  but  this  is  the  only  difference,  and 
the  method  of  ploughing  is  the  simplest  possible.  By 
returning  the  plough  back  along  the  furrow,  the  tiirf  is 
alternately  thrown  to  the  right  and  to  the  left,  forming 
a  trench  seven  ii\ches  deep,  about  two  feet  and  a  half 
wide  at  the  top,  and  one  foot  wide  at  the  bottom.  A 
space  of  1 8  or  20  inches  is  left  between  each  trench,  on 
which  the  mould  being  thrown  by  the  share,  the  banks 
are  properly  formed,  and  the  holing  is  complete.  Thus 
the  land  is  not  exhausted  by  being  too  much  exposed 
to  the  sun ;  and  in  this  manner  a  field  of  20  acres 
is  holed  with  one  plough,  and  with  great  ease,  in  13 
days.  The  plants  are  afterwards  placed  in  the  trench 
as  in  the  common  method,  where  manual  labour  alone 
is  employed. 

In  most  parts  of  the  West  Indies  it  is  usual  to  hole 
and  plant  a  certain  proportion  of  the  cane-land,  com- 
monly one-third,  in  annual  rotation.  Canes  of  the  first 
yearns  growth  are  called  plant  canes^  as  has  been  alrea- 
dy observed.  The  sprouts  that  spring  from  the  roots  of 
the  canes  that  have  been  previously  cut  for  sugar  are 
called  ra/oo;?«;  the  first  yearly  returns  from  their  roots 
are  caljed^r^f  ratoons;  the  second  yearns  growth  second 
ratoons. 

Mr  Edwards  informs  ns,  that  the  manure  generally 
used  is  a  compost  formed,  1st,  Of  the  vegetable  ashes 
drawn  from  the  fires  of  the  boiling  and  still  houses, 
adly,  Feciilencies  discharged  from  the  still  house,  mixed 
np  with  rubbish  of  buildings,  white-lime, -Ac  3dly, 
Refuse,  or  field-trash  (i.e.),  the  decayed  leaves  and  stems 
of  the  canes }  so  called  in  contradistinction  to  cane-trash, 
reserved  for  fuel.  4th]y,  Dung,  obtained  from  the 
horse  and  mule  stables,  and  from  moveable  pens,  or  small 
inclosures  made  by  posts  and  rails,  occasionally  shifted 
upon  the  lands  intended  to  be  planted,  and  into  which- 
the  cattle  are  turned  at  night*      Cthlv,  Goodmottld.coU 
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lected  from  gullies  and  other  waste  places,  and  thrown     dwnr. 
into  the  cattle-pens.  <■     y      j 

The  sugar-cane  is  liable  to  be  destroyed  by  monkeys,        17 
rats,  and  insects.     The  upland  plantations  suffer  greatly  '^^  nififsr* 
from  monkeys }  these  creatures,  which  now  abound  in  ^(^yed~bv. 
the  mountainous  parts  of  St  Cbnstopher^s,  were  first  moixktjt^^ 
brought  thither  by  the  French,  when  they  possessed  half 
that  island ;  they  come  down  from  the  rocks  in  silent 
parties  by  night,  and  having  posted  centinels  to  give  the 
alarm  if  any  thing  approaches,  they  destroy  incredible 
quantities  of  the  cane,  by  their  gambols  as  well  as  their 
greediness.    It  is  in  vain  to  set  traps  for  these  creatures, . 
however  baited ;  and  the  only  way  to  protect  the  plan-    ' 
tation,  and  destroy  tliem,.  is  to  set  a  numerous  watch, 
well  armed  with  fowling-pieces,  and  furnished  with  dogs. 
The  negto^will  perform  this  service  cheerfully,  for 
they  are  very  fond  of  monkeys  as  food.     The  celebrated  Grauiger'9  • 
Father  Labat  says,  they  are  yrery  delicious,  but  the  fl^ory  of 
white  inhabitants  of  St  Kittys  never  eat  them,  '**  Sug^r* 

The  low-land  plantations  suffer  as  much  by  rats  as  *^'''^*  ^ 
those  on  the  mountains  do  from  monkeys  ^  but  the.  '^^yratL 
no  more  than  the  monkeys,  are  natives  of  the  place  \ 
they  came  with  the  shipping  from  Europe,  and  breed  in 
the  ground  under  loose  it>cks  and  bushes  :  the  field  ne- 
groes eat  them  greedily,  and  they  are  said  to  be  publicly 
sold  in  the  markets  at  Jamaica.  To  free  the  plantations 
from  these  vermin,  the  breed  of  wild  cats  should  be  en- 
couraged, and  snakes  suffered  to  multiply  unmolested ; 
they  may  also  be  poisoned  with  arsenic,  and  the  rasped 
root  of  the  cassava  made  into  pellets,  and  plentifully 
scattered  over  the  grounds.  This  practice,  however,  is 
dangerous }  for  as  the  rats  when  thus  poisoned  become 
exceeding  thirsty,  they  run  in  droves  to  the  neighbour- 
ing streams  which  they  poison  as  they  drink,  and  the 
cattle  grazing  on  tl»e  banks  of  these  polluted  waters 
have  frequently  perished  by  drinking  after  them  :  It  is 
safer  thei'efore  to  make  the  pellets  of  flour,  kneaded  with 
the  juice  of  the  nightshade,  the  scent  of  which  wiU 
drive  them' away  though  they  will  not  eat  it.  There  is 
an  East  Indian  animal  called  mungoes^  which  bears  a 
natural  antipathy  to  rats  ;  if  this  animal  was  introduced 
into  our  sugar  islands,  it  would  probably  extirpate  the 
whole  race  of  these  noxious  vermin.  The  formica  om- 
nt'vora  of  Linnaeus,  the  carnivorous  ant,  which  is  called  > 
in  Jamaica  the  raffie^s  antj  would  soaa  clear  a  sugar  r 
plantation  of.rats.  jg 

The  sugar-cane  is  also  subject  io  a  disease*  which  noand  iii«^ 
foresight  can  obviate,  and  for  which  human  .wisdom  hass^cti. 
hitherto  in  vain  attempted  to  find  a  remedy^  This  dis- 
ease is  called  the  bhst^  and  is  occasioned  by  a  species 
of  aphis.  When  this  happens,  the  fine,  broad,  green 
blades  become  sickly,  dryland  withered^  soon  after  they 
appear  stained  in  spots  ^  and  if  these  spots  are  carefully 
examined,  they  will > be  found  to  contain  innumerable  » 

eggs  of  an-inseot  like  a  bug,  which  are  soon  quickened^ 
and  cover  the  plants  with  the  vermin  :  the  juice  uf  the 
canes  thus  affected  becomes  sour,  and  no  future  shoot 
issues  from  the- joints.  Ants  also  concur  with  the  bugs 
to  spoil  the  plantation,  aad  against  these  evils  it  is  hard 
to  find  a  remedy. .  so 

The  crops  of  sugar-canes  do  not  ripen  precisely  at  the  Time  •% 
same  period  in  all  the  colonies.  In  the  Danish,  Spanish,  wbich  the 
and  Dutch  settlements,  they  begin  in  January,  andcon-^^P"P**H^ 
tinue  till  October.     This  method  does  not  imply  any 
fixed  season  for  the  maturity  of  the  sugarcane.    The 

5.^  P»*n^ 
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Sstu-     pl*iitt  bowever,  like  otbers,  mast  bare  itt  pogress}  aud 
'      ],    "'  it  hath  been  justly  observed  to  be  in  floirer  id  th«  month* 
b2"^*/  ofNoTemberandDcMinber.   It  iDUstiKceManlyfollBiii, 
ilf  £ut      ^"^  ^^  cuatom  tbese  nalioDS  have  adopted  of  contiou- 
wirf  IVat    i°S  to  gather  their  cro|w  for  10  months  without  iDter- 
Midif,         miBsioD,  that  thejr  cut  aome  caneK  which  are  not  lipe 
Tri.iT.         enoa)i;h,  and  otfiera  that  are  too  ripe,  and  then  the  fruit 
hatb  not  the  requisite  qualities.     The  time  of  gathering 
them  should  be  at  a  filled  season,   and   probably  the 
months  of  March  and  April  are  the  fitteiit  for  it;  be- 
cause all  the  sweet  fruits  are  ripe  at  that  time,  while  the 
sour  ones  da  not  arrive  at  a  state  of  maturity  till  the 
months  of  Joty  and  Aucust. 

The  English  cut  their  canea  in  March  and  April  { 
but  they  are  not  induced  to  do  this  on  account  of  their 
ripeness.  The  draught  that  preTails  in  their  islandu  ren- 
ders the  ralDB  which  fall  in  September  necessary  to  their 
planting  ;  and  rs  the  cane*  are  18  monlbs  in  growiuj;, 
this  period  always  brings  them  to  the  precise  point  of 
"  ^j  maturity  (D). 
^^?"^  "  The  time  of  crop  in  the  sugar  islands  (says  Mr  £d- 

EiitganU,  i*ards)  is  the  season  of  gladness  and  festivity  to  roan  and 
10I.  IT.  beast.  So  palatable,  salutary,  and  nourishing,  is  the 
t-  **^'  juice  of  tbe  cane,  that  every  individual  of  the  animal 
creation,  drinking  freely  of  it,  derives  health  and  vigour 
from  its  use.  Tbe  meagre  and  sickly  among  the  negroes 
exhibit  a  surprising  alteration  in  a  fei*  weeks  after  the 
mill  is  aet  in  action.  Tbe  labouring  hones,  oxen,  and 
tnulei,  though  almost  constantly  at  work  during  this  aea- 
Bon,  yet,  being  indulged  with  plenty  of  the  green  tops 
of  this  noble  plant,  and  some  of  the  scummings  from  the 
boiling-housF,  improve  more  than  at  any  other  period  of 
tbe  year.  Even  the  pigs  and  poultry  fatten  on  the  re- 
fuse.  In  short,  on  a  well-regulated  plantation,  under  a 
hnmane  and  benevolent  director,  there  is  such  an  ap- 
pearance during  crop-time  of  plenty  and  busy  cheer* 
fulness,  as  to  soften,  iu  a  great  measure,  the  hardships 
of  slavery,  and  induce  a  spectator  to  hope,  when  the 
miseries  of  life  are  represented  as  insupportable,  that 
they  are  sometimes  exaggerated  through  the  medium  of 

Tbo  cuei  "i^j  plnnts  being  cut,  the  branches  at  tbe  top  are 
m  Kot  to  E*^*"  ^°  '^'  ^t.i\e  for  food  -,  the  top-tihoot,  which  is  full 
4ke  ■mji  of  eyes,  is  preserved  ibr  planting.  The  canes  are  cnt  in- 
to pieces  about  a  yard  long,  tied  up  in  bundles,  and 
carried  in  carts  to  tbe  mill,  where  they  ar;  bruised,  and 
the  juice  is  extracted  from  them.  The  mill  consists 
principally  of  three  uptight  iron-plated  rollers  or  cylin- 
ders, from  30  to  40  inches  in  length,  and  from  30  to 
35  inches  in  diameter  ;  and  the  middle  one,  to  which 
tbe  moving  power  is  applied,  turns  tbe  other  two  by 
means  of  cogs.  Between  these  rollers,  the  canes  [being 
previously  cut  aborts  and  tied  into  bundles)  are  twice 
compressed ;  for  having  passed  through  the  first  and  se- 
cond rollers,  they  ate  turned  round  the  middle  one  by 


circular  tMce  of  frame-work  or  screen,  called  in  Ji- 
Diaica  the  Dumi-rtturtur,  and  farced  back  througb  tbe  *- 
second  and  third;  an  operation  which  squeezes  then 
completely  dry,  and  sometimes  even  reduces  them  to 
powder.  The  cane  juice  is  received  in  n  leaden  bed, 
and  thence  eonvejed  into  a  vessel  called  the  rtctiver. 
The  refuse,  or  macerated  rind  of  the  cane  (which  ia  call- 
ed eane-lrtuh,  in  contradistinction  toJUld-tnuk'),  aeivr* 
fur  fuel  to  boil  the  liqnor. 

The  juice  as  it  flows  from  the  mill,  taken  at  a  me-1 
dium,  contains  eight  parts  of  para  trater,  one  part  ofT 
sugar,  and  one  part  consisting  of  coarse  oil  and  mucila- 
ginous gum,  with  a  portion  of  esaential  oil. 

As  this  juice  has  a  strong  dispoaition  to  fernieatatiMi,  1 
it  must  be  boiled  as  soon  as  possible.  There  are  soaw|< 
watei^mills  that  will  grind  with  great  ease  canes  suffi-" 
cient  for  30  hogsheads  of  sugar  In  a  week.  It  is  ncccS' 
Bary  to  have  boilina  veuels,  or  clarifters,  that  will  cor- 
respond in  dimensions  to  the  quantity  of  juice  Bowing 
from  the  receiver.  These  darifiers  are  ctanniDnlj  three 
in  number,  and  are  sometimes  capable  of  conlaining 
1000  gallons  each  {  but  it  w  more  nsual  to  see  them  of 
300  or  400  gallons  each.  Betide*  tbe  clarifiers  which 
are  used  for  the  first  boiling,  there  are  generally  fbor 
coppers  or  boilers.  The  clarifiers  are  placed  in  the 
middle  or  at  one  end  of  tbe  boiling-house.  If  at  od« 
end,  the  boiler  called  the  tcache  ii  placed  at  the  other, 
and  several  bailers  (generally  three)  are  ranged  between 
them.  The  teache  is  ordinarily  from  70  to  lOO  gallons 
and  the  boiler*  between  the  clariiiers  and  teachr  dimi- 
nish in  size  from  the  first  to  the  last.  Where  the  cliri- 
ficrs  are  in  the  middle,  there  is  usually  a  set  of  three 
boilers  on  each  side,  which  constitute  in  effect  a  double 
boiling-house.  On  very  large  estate*  this  arrangemtnt 
is  found  useful  aud  necessary.  The  abjectioa  to  sogieit 
a  number  ia  the  eipence  of  fuel  ;  to  obviate  which,  ia 
some  degree,  the  three  boilers  on  each  side  of  the  clari- 
fiers are  commonly  hung  to  one  fire. 

The  juice  runs  from  the  receiver  along  a  wooden  gut-  T 
ter  lined  with  lead  into  the  boiling- house,  where  it  is'' 
received  into  one  of  the  clari&era,  'When  the  clarifier 
is  filled,  a  fireislighted,  and  a  quantity  of  Bristol  quick- 
lime in  powder,  which  is  called  temptr,  is  poured  into 
the  vessel.  Tbe  use  of  the  lime  is  to  unite  with  tbe  su- 
perabundant acid,  which,  for  the  success  of  the  procen, 
it  is  necessary  to  get  rid  of.  The  quantity  sufficient  to 
separate  the  acid  must  vary  according  to  tha  strength  of 
the  quicklime  and  the  quality  of  the  liquor.  Some 
planters  allow  a  pint  of  lime  to  every  100  gallons  of  li- 
quor }  but  Mr  Edwards  thinks  that  little  more  than  balf 
the  quantity  is  a  better  medium  proportion,  and  even 
then,  that  it  ought  to  be  dissolved  in  boiling  water,  that 
as  little  of  it  as  possible  may  be  precipitated.  Tbe  beat 
i*  suffered  gradually  to  increase  till  it  approaches  within 
a  few  degrees  of  the  heat  ttf  bailing  water,  that  the  in)- 
puritie* 


(d)  The  account  ftiven  in  tbe  text  concerning  the  time  when  the  sugar-canes  are  collected,  we  have  taken  froai 
the  Abh£  Baynal's  History  of  the  Trade  and  SeUlements  of  the  East  and  West  Indies;  but  Mr  Cazaud  observes, 
that  in  February,  March,  and  April,  all  the  canes,  whatever  he  their  age,  are  as  ripe  as  the  nature  of  the  Koil  evrTf 
allows  tbem  to  be.  He  says  farther,  thatlbe  dryness  of  th<>  weather,  and  not  the  age  of  the  canes,  which  increases  7 
from  January  to  April,  is  the  caoie  that  in  January  400  gallons  of  juice  commonly  field  48  gallona  of  sugar  and  « 
molanses,  one  with  another;  in  February  from  j6  to  64;  in  March  from  64  to  72',  in  April  sonietiniesSo;  after 
which  ptriod  the  sugar  ferments,  and  even  burns,  when  tbe  refiner  is  not  very  expert  at  hit  business. 
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Sugtr.  I»uritie8  may  he  thoroughly  separated.  But  if  the  liquor 
were  sufiFered  to  boil  with  Tiplence,  the  impurities  would 
again  incorporate  with  it.  It  is  known  to  be  sufficiently 
heated  when  the  scum  begins  to  rise  in  blisters,  which 
break  into  white  froth,  and  appear  generally  in  about 
40  minutes.  The  fire  is  then  suddenly  extinguished  by 
means  of  a  damper,  which  excludes  the  external  air,  and 
the  liquor  is  allowed  to  remain  about  an  hour  undisturb- 
ed, during  which  period  the  impurities  are  collected  in 
scum  on  the  surface.  The  juice  is  then  drained  off  ei- 
ther by  a  syphon  or  a  cock  ^  the  scum,  being  of  a  tena- 
cious gummy  nature,  does  not  flow  out  with  the  liquor, 
hut  remains  behind  in  the  clarifier.  The  liquid  juice  is 
conveyed  from  the  clarifier  by  a  gutter  into  the  evapo- 
rating boiler,  commonly  termed  the  grand  copper  ;  and 
if  it  has  been  obtained  from  good  canes  it  generally  ap- 
pears transparent. 

In  the  evaporating  boiler,  which  should  be  large 
enough  to  receive  the  contents  of  the  clarifier,  the  liquor 
is  allowed  to  boil }  and  as  the  scum  rises  it  is  taken  off. 
The  scumming  and  evaporation  are  continued  till  the 
liquor  becomes  finer  and  thicker,  and  so  far  diminished 
in  bulk  that  it  may  be  easily  contained  in  the  second 
copper.  When  put  into  the  second  copper,  it  is  nearly 
of  the  colour  of  Madeira  wine  ;  the  boiling  and  scum- 
ming are  continued,  and  if  the  impurities  be  consider- 
able, a  quantity  of  lime-water  is  added.  This  process  is 
carried  on  till  the  liquor  be  sufficiently  diminished  in 
quantity  to  be  contained  in  the  third  copper.  After 
being  purified  a  third  time,  it  is  put  into  the  fourth  cop- 
per, which  is  called  the  teache^  where  it  is  boiled  and 
evaporated  till  it  is  judged  sufficiently  pare  to  be  re- 
moved from  the  fire.  In  judging  of  the  purity  of  the 
Iiqoor,  many  of  the  negroes  (says  Mr  Edwards)  gnessr 
solely  by  the  eye  (which  by  long  habit  they  do  with 
great  accnracy),  judging  by  the  appearance  of  the  grain 
on  the  back  of  the  ladle :  but  the  practice  most  in  use  is 
to  judge  by  what  is  called  the  touch;  i.  e.  taking  up 
with  the  thumb  a  small  portion  of  the  hot  liquor  ^om 
the  ladle ;  and,  as  the  heat  diminishes,  drawing  with 
the  fore-finger  the  liquid  into  a  thread.  This  thread 
will  suddenly  break,  and  shrink  from  the  thumb  to  the 
suspended  finger,  in  different  lengths,  according  as  the 
liquor  is  more  or  less  boiled.  The  proper  boiling  height 
for  strong  muscovado  sugar  is  generally  determined  by 
a  thread  of  a  quarter  of  an  incli  long.  It  is  evident, 
that  certainty  in  this  experiment  can  be  attained  only 
by  long  habit,  and  that  no  verbal  precepts  will  furnish 
any  degree  of  skill  in  a  matter  depending  wholly  on 
constant  practice. 
A.fter  bring  The  juice  being  thus  purified  by  passing  through  the 
:Urificd  it  clarifier  and  four  coppers,  it  is  poured  into  coolers, 
It  <^*^j^J»  which  ^re  usually  six  in  number.  The  removal  from 
md  freed  '  ^^^^  teache  to  the  cooler  is  called  striking.  The  cooler 
is  a  shallow  wooden  vesf^el  seven  feet  long,  from  five  to 
six  wide,  about  1 1  iiiches  deep,  and  capable  of  contain- 
ing a  hogshead  of  sugar*  As  the  liquor  cools,  the  su- 
gar grains,  that  is,  collects  into  an  irregular  mass  of  im- 
perfect crystals,  separating  itself  from  the  melasses.  It 
is  then  removed  from  the  cooler,  and  conveyed  to  the 
curins^  house,  where  the  melasses  drain  firom  it  For 
receiving  them  there  is  a  large  cistern,  the  sloping  sides 
-of  which  are  lined  with  boards.  Directly  above  the  ci- 
ttern n  frame  of  joist- work  without  boarding  is  placed, 
on  which  empty  hogsheads  without  heads  are  ranged. 
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The  bottoms  of  these  hogsheads  arc  pierced  with  8  or  Sunr. 
loiioles,  in  each  of  which  the  stalk  of  a  plantain  leaf^  ^  J 
is  fixed  so  as  to  project  six  or  eight  inches  below  the 
joists,  and  rise  a  tittle  above  the  top  of  the  hogshead. 
The  hogshead  being  filled  with  the  contents  of  the 
cooler,  consisting  of  sugar  and  melasses,  the  melasses  be- 
ing liquid,  drain  through  the  spongy  stalk,  and  drop  in- 
to the  cistern.  After  the  melasses  are  drained  off,  the 
sugar  becomes  pretty  dry  and  fair,  and  is  then  called 
muscovado  or  raw  sugar. 

We  have  described  the  process  for  extracting  sugar, 
which  is  generally  adopted  in  the  British  West  Indi* 
islands,  according  to  the  latest  imprbvements ;  and  have 
been  anxious  to  present  it  to  our  readers  in  the  simplest 
and  most  perspicuous  form,  that  it  might  be  intelligible 
to  every  person ;  and  have  therefore  avoided  to  mention 
the  observations  and  proposed  amendments  of  those  who 
have  written  on  this  subject.  Had  we  done  so,  we 
should  have  swelled  the  present  article  to  too  great  a 
size,  without  accomplishing  the  purpose  which  we  have 
in  view  \  for  our  intentiou  is  not  to  instruct  the  plant- 
ers, but  to  give  a  distinct  account  of  the  most  approved- 
methods  which  the  planters  have  generally  adopted. 
But  though  we  judge  it  useless  to  trouble  our  readers 
with  all  the  little  varieties  in  the  process  which  different 
persons  employ,  we  flatter  ourselves  it  will  not  be  dis- 
agreeable to  learn  by  what  methods  the  French  make  at 
their  sugar  purer  and  whiter  than  ours.  A  quantity  of  Method  of 
sugar  from  the  cooler  is  put  into  conical  pans  or  earthen  P""^'°S. 
pots,  called  by  the  French  formes^  having  a  small  per- frenck 
foration  at  the  apex,  which  \9  kept  closed.  Each  cone, 
reversed,  on  its  apex,  is  supported  in  another  earthen 
vessel.  The  syrup  is  stirred  together,  and  then  left  to 
crystallize.  At  the  end  of  15  or  16  hours,  the  hole  in 
the  point  of  each  cone  is  opened,  that  the  impure  syrup 
may  run  ont*  The  base  of  the  sugar  loaves  is  then  ta-^**V*?''* 
ken  out,  and  white  pulverized  sugar  substituted  in  its  ^T^j*'*^''' 
stead ;  which  being  well  pressed  down,  the  whole  is  co- 
vered with  clay  moistened  with  water.  This  water  fil- 
ters through  the  mass,  carrying  the  syrup  with  it  which 
was  mixed  with  the  sugar,  but  which  by  this  manage- 
ment flows  into  a  pot  substituted  in  the  place  of  the  first. 
This  second  fluid  is  called ^n^  sytup.  Care  is  taken  to 
moisten  and  keep  the  clay  to  a  proper  degree  of  softness 
as  it  becomes  dry.  The  sugar  loves  are  afterwards  ta- 
ken out,  and  dried  in  a  stove  for  eight  or  ten  days  )  af- 
ter which  they  are  pulverized,  packed  and  exported  to 
Europe,  where  they  are  still  farther  purified.  The  rea- 
son assigned  why  this  process  is  not  universally  adopt* 
ed  in  the  British  sugar  islands  is  this,  that  the  water  « 

which  dilutes  and  carries  away  the  melasses  dissolves  and 
carries  with  it  so  much  of  the  su^ar,  that  the  difference 
in  quality  does  not  pay  for  the  difference  in  quantity. 
The  French  planters  probably  think  otherwise,  upwards 
of  400  of  the  plantations  of  9t  Domingo  having  the  ne- 
cessary apparatus  for  claying  and  actually  carrying  on 
the  system.  ^^ 

The  art  of  refining  sugar  was  first  made  known  to  the  The  art  qC 
European^  by  a  Venetian,  who  is  said  to  have  received  i^^aiag  *a- 
100,000  crowns  for  the  invention.    This  discovery  ^wf*"?^^ 
made  before  the  new  world  was  explored  \  but  whether  ^^Jf^jji^* 
it  was  an  invention  of  the  person  who  first  communica* 
ted  it,  or  whether  it  was  conveyed  from  China,  where 
it  had  been  known  for  a  considerable  time  before,  can- 
not now  perhaps  be  accurately  ascertained.  We  find  no 
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nention  made  ofthe  Tcfiaingof  Hogu-ln  Biiuia  till  tli«  fuU  fiom  tbe  cooleri,  and  poiired  into  tbc  tnooUc  , 
Tfac  1659,  ''«"'g'>  •'  probably  was  pracCiMd  Kverel 
;»T*  berare.  For  in  the  Portugucie  Ulinil  of  St  Tho- 
mas in  1624  there  were  74  (agar  ingenioi,  each  having 
upwarils  of  200  alavea.  The  quantity  of  raw  sugar  im- 
ported into  England  in  1778  amoniited  to  1,403,995 
cwt*.  :  the  quantity  imparted  into  Scotland  in  the  same 
year  was  117,185  cnts. ;  ibe  whole  quantity  imported 
into  Great  Britain  in  1787  was  1,936,741  cwll. 

The  sugar  which  undergnes  the  operation  of  refining 
in  Europe  is  either  raw  augar,  sometimes  called  tnutCB- 
vado,  or  eat»onado,  which  is  raw  sugar  in  a  purer  state,  dili 
The  raw  sugar  generally  conlaini  a  certain  quantity  of  Thi 
melasses  as  well  as  eartiiy  and  feculrut  substances.  Tbe 
cassonado,  by  the  operatimi  of  earthing,  is  freed  from 
its  melasses.  As  the  inlenttan  of  rvfining  these  sugars  is 
to  give  them  a  higher  degree  of  whiteness  and  solidity, 
it  IS  necessary  for  thera  to  undergo  other  processes. 
Tbe  first  of  tliese  is  called  tlarificotioa.  It  connists  in 
dilisolving  the  dugor  in  a  certain  ^Hvportion  of  lime-wa- 
ter, adding  a  proper  quantity  of  bullock's  blood,  and 
exposing  it  to  beat  in  order  to  remove  tbe  impurities 
which  still  remain.  Tbe  heat  is  increased  very  gradual- 
\j  till  it  approach  thatvf  boiling  water.  By  the  assist- 
MKe  of  th«  heat,  the  animal  matter  which  was  thrown 
in  coagulates,  at  the  same  time  that  it  attracts  all  the 
iolid  feculent  aad  earthy  niatter,  and  raises  it  to  the  sur- 
face in  the  appearance  of  a  thick  foam  of  a  brownish  co- 
lour. As  the  feculencies-are  never  entirely  removed  by 
The       ■     ■       ■ 


K  first  process,  a  second  is  necessary. 

therefore   cooled  to  a  certain  degree   by  adding  some      portion,  which    do   longer  aitards   wty 

water ;  then  a  fresh  quantity  of  blood,  -but  leas  consider-      the  name  of  mtlatatM. 


AVben  the  moulds  are  filled,  and   the  contents  still  in  a 
fluid  Slate,  it  is  necessary  to  stir  them,  that  no  part  n»y 
adhere  to  the  moulds,  and  that  the  small  cryataU  whicb^ 
are  just  formed    may  be  equally  diffused    through  thc^ 
whole   mus.     When  the  sugar  is  completely  cryslalli-.^ 
zed,  the  linen  is  taken  away  from  the  apertures  in  thctr^ 
moulds,  and  the  ayrup,  or  that  part  which   did  not  ciy-^ 
stsllize,  descends  iuto  the  pott  in  which    tbe  moulds  aie^ 
plsced.     After  this  pu lotion  the    moulds  are -removed 
and  fixed  in  olber  pots,  and  a  slratuni  of  fine  white  cUy 
h  water  is  laid  on  the  upper  part  of  the  loaC 
'   descending   throngb  the   sa^ftr    by  its  owa 
weiglit,  mises  with  the  svrup  which  still  rrnuins  in  tbe 
body  of  the  loaf,  and  wssbes  it  away.      >Vhen  the  clay 
dries,  it  is  taken  off,  and  another  covering;  of  oioist  clay 
put  in  its  place  ;  and  if  it  be  not  then  aufficiently  waiti- 
ed,  a  third  covering  of  clay  is   applied.       After  tbe^i 
loaves  have  stood  same  days  in  (he  ntoulda,  and  have  ac-pa 
quired  a  considerable  degree  of  &rmncsa    an'd   solidity,"' 
they  are  taken  out,  and   carried  to  >  stove,  where  thcy^ 
are  gradually   heated  to  the   50°   of  Reaumur  (64*  of 
Fahrenheit),   in   order  to  dissipate  any  moisture  which 
may  be  still  confined  in  them.     After  remaining  in  the 
stove  eight  days,  they  are  taken  out;    arfd  after  cutting 
off  all  discolouring  specks,  and  the  head  if  still  wet,  tbry 
are  wrapped  in  blue  paper,  and  are  ready  for  sale.    The 
several  syrups  collected  during  the  different  parts  of  lb* 
process,  treated  in  the  same  manner  which  we  have  Jost 
described,  afferd  sugars  of  inferior  quality  ;  and  the  last 
sold  by 


.  ahle  than  at  fir^t,  is  ponred  in.  The  fire  is  renewed, 
and  care  is  taken  to  increase  the  heat  gently  as  before. 
Tlie  animal  substance  setxes  on  the  imparities  which  re- 
main, collects  them  va  the  surface,  and  they  are  thA 
skimmed  off.  Thft  same  operation  is  repealed  a  third 
and  even  a  fourlb  time,  bot.'no  addrtion  is  made  to  the 
liquor  except  water.  ■  If  (he  difierent  processes  bavo 
been  properly  conducted,  tbe  solution  will  be  freed  fram 
every  impunly,  and  appear  Iraniparent.  It  is  then  con- 
veyed by  a  gutter  into  an  oblong  basket  about  16  inches 
deep,  lined  with  a  woollen  eloih  ;  and  after  filtering 
through  this  cloth,  it  is  received  in  a-«istem  or  copper 
which  is  ^ced  beiow. 

The  aolution  heing  thus  clarified,  it'  undergoes  a  1 


The  beauty  of  refined  sugar,  when  formed  into  loaves,  j, . 
consists  in  Whiteness,  joined  to  a  smallness  of  grain ;  incW 
being  dry,  hard,  and  somewhat  transparent.  The  pro-*'' 
cess  which  we  have  described  above  refers  to  sugar  once™ 
refined ;  but  some  more  labour  is  neces>i«rv  to  produce^ 
double  refined  sugar.  Tbe  principal  difference  in  lbs  td. 
operation  is  this,  the  latter  is  clarified  by  white  of  eggi 
instead  of  blood,  and  fresh  water  in  place  of  liow- 
water. 

Sugar-catufy  is  the  true  essence  of  the  cane  forsedetw 
into  large  crystals  by  a  slow  process.     When  the  Bvmp"*4 
is  well  clarified,  it  is  boiled  a  little,  but  not  so  much  ss"*^ 
is  done  for  tbe  proof  mentioned  in  the  process  for  mak- 
ing common  sugar.    It  is  then  placed  in  old  moulds,  ba- 


s-Gond  general  operation  called  mapot-alion.     Fire  is  ap-      ving  their  lower  end*  stopped  with  linen,  and  crossed 

plied  to  th«  copper  into  which  theiolution  was  received,     '■"'-  -"■-• '■'■ "  — ■—  • — --  -'- 

and  the  liquid  is  boiled  till  it  has  acquired  the  prt^r 
degree-of  coosistency,  A  judgment  is  formed  of  this 
■  by  tekin^-up  a  small  portion  of  the  liquid  and  drawing 
:  it  mto  a  tkrrad.  When,  after  this  trial,  it  is  found  auf- 
-  ficiently  vUcous,  the  fire  is  rxlinguished,  and  the  liquid 
is  poured   into  coolers.     It  is  then  stirred  vtolently  by  , 

.  an  instrument  called  an  eor,  from  the  resemblance   it     crystals  of  the  sugar-candy 

bears  to  the  oar  of  a  boat.    This  is  done  in  order  to  di-      ---  *-■---  ■■ —  •'- 

inlsh  the  viscosity,  and  promote  what  is  called  tbe  gra- 


;o  grain 
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-iect  crystals.  When  the  liquid  is  properly  mixed  and 
tooted,  it  is  then  poured  into  moulds  of  tbe  brm  of  a 
•Dgar  loaf.  These  moulds  are  ranned  in  rows.  I'he 
anall  ends,  which  are  lowest,  are  placed  in  pots  ;  and 
they  have  eaeb  of  them  apertures  stepped  up  with  linen  with  tbe  syrup, 
far  filtering  tbe  synip,  which  runs  from  the  moulds  into  Having  now  given  some  account  of  |ha  meihsd 
the  pots.     The  liquor  it  then  taken  out  slowly  in  ladle-     usually  employed  for  refining  sugar,  it  will  net  be  i*- 

propei 


little  distances  with  small  twigs  to  retain  the  sugar  as  it 
crystallize!.  The  moulds  are  then  laid  in  a  cool  place. 
In  proportion  as  the  syrup  cools,  crystals  are  formed.  In 
about  nine  or  ten  days  the  moulds  are  carried  to  the 
stove,  and  placed  in  a  pot ;  but  the  linen  is  not  rera»- 
vtd  entirely,  so  that  the  syrup  falls  down  slowly  la 
drops.  When  the  symp  baa  dropped  away,  and  the 
of  the  sugar-candy  are  become  dry,  the  nonldt 
are  taken  from  tbe  stove  and  broken  in  pieces,  to  disen- 
gage the  sugar,  which  adheres  strongly  to  the  bides  of 
the  mould.  If  the  syrup  has  been  coloured  with  co- 
chineal, tlie  crystals  take  a  slight  taint  of  red  3  if  in* 
digo  bis  been  nixed,  they  assume  a  bluish  colour.  If  it 
be  desired  to  have  the  candy  perfumed,  tbe  esuencs  ol 
flowers  or  amber  may  be  dropped  into  tlit:  moulds  aloag 
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uses. 


Sagmr  19  solnUe  in  water,  and  in  a  small  degree  in  aU 
coboh  When  united  with  a  small  portion  of  water,  it 
becomes  fusible ;  from  which  qoality  the  art  of  preserv* 
ing  is  indebted  for  many  of  its  ]ireparation8.  It  is  phos- 
phoric and  combustible  j  when  exposed  to  fire  emitting 
a  blue  flame  if  the  combustion  be  slow,  and  a  white 
flame  if  the  comhustion  be  rapid.  B  j  distillation  it  pro- 
duces  a  quantity  of  phlegm,  acid,  oil,  gas,  and  char* 
coal.  Bergman,  in  treating  sugar  with  the  nitrous  acid, 
obtained  a  new  acid,  now  known  by  the  name  of  the 
axaiic  acid;  but  he  has  omitted  to  mention  the  principles 
of  which  sugar  is  composed.  Lavoisier,  however,  has 
aupplied  this  omission  ;  and  after  many  experiments  has 
assigned  three  principle  in  sugar,  hydrogen,  oxygen, 
and  carbone.  If  the  juice  expressed  from  the  sugar  cane 
be  left  to  itself  it  passes  into  the  acetous  fermentation  } 
and  during  the  decomposition  of  the  sugar,  which  is  con* 
tinued  for  three  or  four  months,  a  great  quantity  of  gln- 
tinons  matter  is  separated.  This  matter  when  distilled 
gives  a  portion  of  ammoniac*  if  the  juice  be  exposed 
to  the  spirituous  fermentation,  a  wine  is  obtained  ana- 
logous to  cyder.  If  this  wine,  after  being  kept  in  bot* 
ties  a-year,  be  distilled,  we  obtain  a  portion  of  eau  de 
vie. 

The  uses  to  which  sugar  are  applied  are  indeed  nume«> 
rons  and  important :  It  can  be  made  so  solid  as  in  the 
art  of  preserving  to  receive  the  most  agreeable  colours 
and  the  greatest  variety  of  forms.  It  can  he  made  so 
fluid  as  to  mix  with  any  soluble  sobstance.-^It  preserves 
the  juice  and  substance  of  fruits  in  all  countries  and  in 
all  seasons.  It  a£Fords  a  delicious  seasoning  to  many 
kinds  of  food.  It  is  useful  in  pharmacy,  for  it  unites 
with  medicines,  and  removes  their  disagreeable  flavour : 
it  19  the  basis  of  all  syrups.  M.  Macquer  has  shown  in 
a  very  satisfactory  manner  how  useful  Sugar  would  be  if 
employed  in  fermenting  wines.  Sugar  has  also  been 
fbttnd  a  remedy  for  the  scurvy,  and  a  valuable  article 
of  food  in  cases  of  necessity.  M.  Imbert  de  Lennes, 
first  surgeon  to  the  late  duke  of  Orleans,  published  the 
following  story  in  tbe  Gaxeiie  de  Santiy  which  confirms 
tkb  assertion.  A  vessel  laden  with  sugar  bound  from 
the  West  Indies  was  becalmed  in  its  passage  for  several 
days,  during  which  the  stock  of  provisions  was  exhaust* 
cd.  Some  of  the  crew  were  dying  of  the  scurvy,  and 
the  rest  were  threatened  with  a  still  more  terrible  death. 
Id  this  emergency  reconrse  was  had  to  the  sugar.  The 
consequence  was,  the  symptoms  of  the  scurvy  went  ofl^ 
the  crew  found  it  a  wholesome  and  substantial  aliment^ 
and  returned  in  gnod  health  tn  France. 

.**  Sugar  (says  I>r  Rush)  affords  the  greatest  quantity 
of  Boorishment  in  a  given  quantity  of  matter  of  any  sob> 
stance  in  nature ;  of  course  it  may  be  preserved  in  less 
room  in  our  houses,  and  may  be  consumed  in  less  time 
than  more  balky  and  loss  nourishing  aliment.  It  has 
this  peculiar  advantage  over  most  kinds  of  aliment,  that 
it  is  not  liable  to  have  ita  nutritions  qualities  affected  by 
time  or  the  weather  \  hence  it  is  preferred  by  the  In* 
dians  in  their  excursions  from  home.  They  mix  a  cer* 
tain  qoaotity  of  m^ple  sugar,  with  an  equal  quantity  of 
Indian  corn,  dried  and  powdered,  in  its  milky  state. 
This  mixture  is  packed  in  little  baskets,  which  are  fre* 
qnently  wetted  in  travelling,  without  injuring  the  sugar. 
A  lew  spooafiils  of  it  mixed  with  -half  a^int.'Of  spring 


water  aftnrd  tliem  a  pleasant  and  strengtbening  meal.     Sugar: 
From  tbe  degrees  of  strength  and  nourishment  which  ^ 


are  conveyed  into  animal  bodies  by  a  small  bulk  of  su-  ^^"^f* 
gar,  it  might  probably  be  given  to  horses  with  g*"**^ *i|5J^,^aJf^ 
advantage,  when  they  ai^  used  in  places  or  under  cir-  phitotophu 
cumstanccs  which  make  it  difficult  or  expensive  to  sup-  cal  Socteiy^ 
port  them  with  more  bulky  or  weighty  aliment.     A^ol-u>>  ' 
pound  of  sugar  with  grass  or  bay  has  supported  the 
strength  and  spirits  of  a  horse  dunng  a  whole  day's  la- 
bour in  one  of  the  West  India  islands.    A  larger  quan- 
tity given  alone  has  fattened  horses  and  cattle,  dinring 
the  war  before  last  in  Hispaniola,  for  a  period  of  seVe- 
ri^l  months,  in  which  tbe  exportation  of  ragar,  and  the 
importation  of  grain,  were  prevented  by  the  want  of 
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**  The  plentiful  use  of  sugar  in  diet  is  one  of  tbe  best  An  tictU 

preventives  that  has  ever  been  discovered  of  the  diseases  lent  asd- 

which  are  produced  by  worms.     Nature  seems  to  have  ^^5^  ^ 

implanted  a  love  for  this  aliment  in  all  children,  as  if  it^^^ 

were  on  purpose  to  defend  them  from  those  diseases.   I>r 

Rush   knew  a  gentleman  in  Philadelphia,  who  early 

adopted  this  opinion,  and  who,  by  indulging  a  large  fa^ 

mily  of  children  in  the  use  of  sugar,  has  preserved  them 

all  from  the  diseases  usually  occasioned  by  worn^s.  .^ 

"  Sir  John  Pringle  has  remarked,  that  the  plague  and  preba-* 
has  never  been  known  in  any  country  where  sugar  com-  bly  againit 
poses  a  material  part  of  tbe  diet  of  tbe  inhabitants.   Dr  ^^^P^* 
Rush  thinks  it  probable  that  the  frequency  of  ma lig-^"^^|^^''^ 
nant  fevers  of  all  kinds  has  been  lessened  by  this  diet,feTcn. 
and  that  its  more  general  use  would  defend  that  class 
of  people  who  are  most  subject  to  malignant  fevers  from 
being  so  often  affected  by  them. 

*'  In  the  numerous  and  frequent  disorders  of  the 
breast,  which  occur  in  all  conntries  where  tbe  body  is 
exposed  to  a  variable  temperature  of  weather,  sugar  aA* 
fords  the  basis  of  many  agreeable  remedies.  It  is  useful 
in  weaknesses,  and  acrid  defluxions  upon  other  parts  of 
the  body.  Many  facts  may  be  adduced  in  favour  of 
this  assertion*  Dr  Rush  mentions  only  one,  which,  from 
the  venerable  name  of  tbe  person  whose  case  furnislied  it, 
cannot  fail  of  commanding  attention  and  credit.  Upon  u„  giTca 
my  inquiring  of  Dr  Franklin,  at  the  request  of  a  friend  relief  from 
(says  our  respectable  author),  about  a  year  before  be  ^be  pain  of 
died,  whether  he  had  found  any  relief  from  the  pain  of^^*  fttoae. 
the  stone  from  the  blackberry  jam,  of  which  he  took 
large  quantities,  he  told  me  that  be  had,  but  that  he 
believed  the  medicinal  part  of  the  jam  resided  wholly  in 
the  sugar ;  and  as  a  reason  for  thinking  so,  he  added, 
that  he  often  found  tbe  same  relief  by  taking  about  half 
a  pint  of  a  syrup,  prepared  by  boiling  a  little  brown  so- 
gar  in  water,  juftt  before  be  went  to  bed,  that  he  did 
from  a  dose  of  opium.  It  has  been  supposed  by  some  of 
the  early  plyysicians  of  our  country,  that  the  sugar  ob* 
tained  from  the  maple-tree  is  more  medicinal  than  that 
obtained  from  the  West  India  sugar-cane :  but  thin  opi- 
nion I  believe  is  without  foundation.  It  is  preferable 
in  its  qualities  to  the  West  India  sugar  only  from  its  sn* 
perior  cleanliness. 

*'  Cases  may  ^occur  in  which  sugar  may  be  required  in 
medicine,  or  in  diet,  by  persons  who  refuse  to  he  lienefit* 
ed,  even  indirectly  by  tbe  labour  of  slaves.  In  such  casta 
the  innocent  maple  sugar  will  always  be  preferred.    Ity^^i  hwt%' 
has  been  said,  that  sngar  injures  the  teeth  ;  but  this  opi-fol  to  tka 
nion  now  has  so  few  advocates,  thatit^does  not. deserve teet^ 
a  aerioos  refutation," 

In 
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Sogiar.  In  the  ■cconat  wfaicb  ve  have  gWen  above  of  the  me- 

'  ■■')'■ ''  thod  of  en  I  ti  vat  log  and  mannfacluring  sugar,  we  have 

had  in  our  eye  the  plantations  in  tbe  West  Indies,  where 

slaves  alone  are  employed  ;  but  we  feel  a  peculiar  plea- 

43        sure  in  having  it  in  our  power  to  add  a  ahart  description 

S'B""*-   of  the  method  used  in  the  East  Indies,  berauge   their 

Tn'the' E«i  *"S"  "  manufacluted  by  free  men,  on  a  plan  which  i« 

liiditi  bT     much  more  ecenoQiical  than  what  is  followed  in  the 

free  ncD,    West  Indies.     The  account  which  we  mean  to  Rive  is 

an  extract  fram  the  report  of  the  committee  of  Privy- 

cil  for  trade  on  the  subject  of  the  African  sli 
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ia  their  several  branches.  They  do  not  make  ^iriti  i 
on  the  augar  estates.  The  melasoes  is  Bent  for  sale  ta'"- 
Batavia,  where  oue  dislillery  ma^  porcbaae  the  pro- 
duce of  an  hundred  estates.  Here  is  a  vast  sarinK'  and 
reduclioD  of  the  price  of  spirits  ;  not  as  in  the  West 
IndieR,  a  distillery,  for  each  estate  ;  many  centre  in  one, 
and  arrack  is  sold  at  Batavia  from  31  to  25  rixdoUan 
per  leaguer  of  160  gallons  ;  say  8d.  per  gallon." 

TAe  auaAB  Haple,  (ihe  acer  taccAarinam  of  Lin-De 
nteus),  an  well  as  the  sagar-cane,  produces  a  great*''' 
quantity  of  sugar.     This  tree  grows   in  great  numbeis™' 


trade,  drawn  up  by  Mr  Botbam.     We  shall  give  it  ia      in  ibe  western  counties  of  all  the  middle    atates  of  the 


words. 
"  Having  been  for  two   years  in  the  English  and 
French  Weal  lidia  inlands,  and  since  conducted  sugar 
estates  in  the  East  Indies ;   before  the  abolition  of  the 
shve-trade  was  agitated  in  parliament,  it  maybe desir- 
'    able  to  know  that  sugar  of  a  superior  quality  and  infe- 
rior price  to  that  in  our  Islands  is  produced  in  the  East 
Indira;  that  the  culture  of  the  cane,  the  manufacture 
of  the  sugar  and  arrack,  is,  with  these  material  ad- 
vantages, carried  on   by  free  people.     China,  Btngal, 
the  coast  of  Malabar,  all  produce  quantities  of  augar 
and  hpirits;   bnt  as  the  most  considerable  growth  of  the 
CHne  ia  carried  on  near  Batavia,  I  shall  explsin  the  im- 
proved manner  in  which  sugar  estates  are  there  conduct- 
ed.   Tile  proprietor  of  the  eitste  is  generally  a  wealthy 
45        Dutchman,  who  has  erected  on  it    substantial    mills, 
How  lagsT  boiling  and  curing  houses.     He  rents  this  estate  to  a 
"^"^'^,  Chinese,  who  resides  on  it  as  a  soperintendant ;  and  this 
BataTla.     renter  (supposing  the  ettate  to  consist  of  300 


American  union.      Those  which  grow   id   New  York 
and  Pennsylvania  yield  the  sugar  in  a  greater  quanti- 
ty than  those  which  grow  on  the  water*  of  the  Ohlo.^ 
These  trees  are  generally  found  mixed  w!tb  the  beech, 
hemlock,    white    and    water  ash,    the   encumber    tree, 
linden,  aspen,  butler  out,  and  wild  cherry  trees.     They 
sometimes  appear  in  groves  covering  five  oraix  acres  in 
a  body,   but  thry  are  more  commonly  interspersed  with 
some  or  all  of  the  forest  trees  which    have    been   men- 
tioned.    From  30  to  50  trees  are  generaUy  found  oponT^ 
an  acre  of  ground.     They  grow   only    in    the  richest  ^^ 
sails,  snd  frequently  in  stony  grotind.      Spring  of  thepu 
purest  water  abound  in  their  neighboarbood.    They  aTe,eaJ 
when  fully  grown,  as  tall  as  the  white  and  black  oaka,^ 
and  from  two  to  three  feet  in  dianietrr.      They    put 
forth  a  beautiful  white  blossom  in   the    apring  befoiv 
they  show  a  single  leaf.     The  colour  of  the  Uonon 
distinguishes  them  from  the  accr  rnbniin,    or  the  cooh 
roon   maple,  which  affords  a  blossom   of  a  rrd   colour. 
acres)  relets  it  to  free  men  in   parcels  of  JO  or  60  on      Tht  wood  of  the  sugar  maple-tree   is  extremely  inflam- 
these  conditions  :  '  Thst  they  shall   plant  it  in  canes,      mable,  and  is  preferred  upon  that  account  by  hnnlen 
and  receive  so  much  per  pecnl  of  133}  pounds  for  every      and  surveyors  for  fire-wood.    Its  small  branches  are  so 
pecul  of  sugar  that  the  canes  nhall  produce."  much  impregnated  with  sugar  as  to   afford    support  to 

When  crop  time  comes  on,  the  superintendant  collects  the  cattle,  horses^  and  sheep  of  the  first  settlers,  durinc 
a  sufficient  number  of  pciaons  from  the  adjacent  towns  the  winter,  before  they  are  able  to  cultivate  forage  for 
or  villages,  and  takes  00"  bis  crop  at  follows.  To  any  that  purpose.  Its  ashes  afford  a  great  quantity  of  poU 
set  of  tradeamen  who  bring  their  carts  and  bufialoes  h«  ash,  exceeded  by  few,  or  perhaps  by  none,  of  the  treca 
agrees  to  give  »uch  a  price  per  pecul  to  cut  all  his  crop  that  grow  in  the  woods  of  the  United  Statea-  The 
of  canes,  earn  them  to  the  mill  and  grind  them.  A  tree  is  supposed  to  arrive  at  its  full  growth  in  the  woods 
second    to  boil  thtm  per  pecul.      A  third  to  clay  them      In  twenty  years. 

and  basket  them  for  maHiet  per  pecul.     So  that  by  It  is  not  injured  by  tapping ;  on  tbe  contrary,  tbeAt 

this  method  of  condocting  a  sugar  estate  tbe    renter      ofieoer  it  is  tapped,  the  more  syrup  is  obtained  from  iL*"^ 
■  ■         '  ■  -  ■       ■..  In  this  respect  it  follows  a  law  of  animal  secretion.     Aj^'^ 

single  tree  had   not  only  survived,  but  flourisbed  afler,jnp 
forty-two  tappings  in  the  same  Dumber  of  years.     TbetsiKd 
eSecta  of  a  yearly  dischitrge  of  sap  from  the  tree,  in'im.'^ 
proving  and  increasing  the  sap,  are  demonstrated  fmin 
the  superior  excellence  of  those  trees  which  hsve  beea 
perforated  in  an  hundred  places,  by  a  small  wood-pecker 
which  feeds  opon  the  sap.    The  trees,  after  baviug  beea 
wounded  in  this  way,  distil  thi.  remains  of  their  juice  on 
the  ground,  and  afterwards  acquire  a  black  colour.  The 
sap  of  these  trees  is  much  sweeter  to  the  taste  than  that 
which  is  obtained  from  tree*  which  have  njt  been   pre- 
viously aounrled,  and  it  affords  more  sugar.  ^ 
From  twenty-three  gallons  and  enequart  of  aap,  pni-*^'t 
currd  in  twenty-four  hours  from  only  two  of  these  dark'""" 
coloured  trees,  Arthur  Noble,  Esq.  of  the  state  of  New- ^^ 
York,  obtained  lour  pounds  and  thirteen  ounces  of  good  uii  4> 
grained  xugar.                                                                            tiii  lii 

A  tree  of  an  ordinarysiie  yields  in  a  good  seasno  from'"' 
twenty  to  thirty  gallons  of  sap,  from  which  are  made 


knows  to  a  certunty  what  the  produce  of  it  will  cost 
him  per  peenl.  He  has  not  any  permanent  or  unne- 
cessary expenoc ;  for  when  the  crop  is  taken  off,  the 
tankmen  return  to  their  several  pursuits  in  the  towns 
and  villages  they  came  fi-om  }  and  there  only  remain 
the  cane  planters  who  are  preparing  tbe  next  year's 
crop.  This,  like  all  other  complex  art*,  by  being  di- 
vided into  several  branches,  renders  the  labour  cheaper 
and  the  work  more  perfectly  done. 

Only  clayed  sugars  are  made  at  Batavia ;  these  ate 
in  quiility  equal  ta  the  best  sort  from  the  West  Indies, 
and  are  sold  so  low  from  the  sugar  estates  as  eighteen 
shillings  sterling  per  pecul  of  l33Tlb8.  This  is  not 
tbe  •wiling  price  to  the  tradrr  at  Batavia,  as  the  go- 
.vernment  there  is  arbitrary,  and  sugar  sobject  to  duties 
Tbr  Shubander  exacta  a  dollar  per 
niigar  Kxporied.  Tbe  price  of  common 
n  91I.  to  lod.  per  day.  By  tbe  method 
in  the  sugar  estates,  the  taskmen  gain 
'    n  this,  not  only  from  working  ex- 


imposed  at  will 


considrrably  ,  ,  „  ,  ^  ,.  _ 

traurdinary   hour!,   but  Irom  being  considered  artists     from  bve  to  six  pounds  of  sugar.   To  this  there  are  m 


S    U    G  [ 

Svftt.     times  remarkaUe  exceptions,     Samuel  Lowe,  Esq.  a 

'  ■    ¥       '  justice  of  peace  in  Montgomery  countyj  in  the  state  of 

New  York,  informed  Arthur  Noble,  Esq.  that,  he  had 

made  twenty  pounds  and  one  ounce  of  sugar  between 

the  14th  and  33d  of  April,  iff  the  year  178^  from  a 

single  tree  that  had  been  tapped  for  seyerai  successive 

49       years  before. 

Thii  qoaa-      From  the  infloence  which  culture  has  upon  forest  and 

S'to"     -  ^^^'  trees,  it  has  been  supposed,  that  by  transplanting 

■«d  by  cal-  ^^  sugar  maple-tree  into  a  garden,  or  by  destroying 


in  tbe 
ipriag 
Monthi. 


tare.  such  ether  trees  as  shelter  it  from  the  rays  of  the  sun,  the 

quantity  ef  the  sap  might  be  increased,  and  its  quality 
much  improved.  A  farmer  in  Northampton  county,  in 
the  state  of  Pennsylvania,  planted  a  number  of  these 
trees  above  twenty  years  ago  in  bis  meadow,  from  three 
gallons  of  the  sap  of  which  be  obtains  every  year  a  pound 
of  sugar.  It  was  observed  formerly,  that  it  required  five 
or  six  gallons  of  the  sap  of  the  trees  which  grow  in  the 
50       woods  to  produce  the  same  qaautity  of  sugar. 

the  wmS    which  have  been  cut  down  in  the  winter  for  the  support 
of  the  domestic  animals  of  the  new  settlers,  yield  a  con- 
siderable quantity  of  sap  as  soon  as  their  trunks  and 
limbs  feel  the  rays  of  the  sun  in  the  spring  of  the  year. 
It  is  in  consequence  of  the  sap  of  these  trees  being  eqoaU 
ly  diffused  through  every  part  of  them,  that  they  live 
three  years  after  they  are  girdled,  that  is,  after  a  circu- 
lar incision  is  made  through  the  bark  into  the  substance 
of  the  tree  for  the  purpose  of  destroying  it.     It  is  re- 
markable that  grass  thrives  better  under  this  tree  in  a 
meadow,  than  in  situations  exposed  to  the  constant  ac- 
tion of  the  sun.     The  season  for  tapping  the  trees  is  in 
February,  March,  and  April,  according  to  the  weather 
51^      which  occurs  in  these  months. 
Itinefeaaed     Warm  days  and  frosty  nights  are  most  favourable  to 
^  ^"^^'nd     ^  plentiful  discharge  of  sap.     The  quantity  obtained  in 
f^^        a  day  from  a  tree  is  from  five  gallons  to  a  pint,  accord- 
nifhti.        iffg  to  the  greater  or  less  heat  of  the  air.     Mr  Lowe 
informed  Arthur  Noble,  Esq.  that  he  obtained  near 
three  and  twenty  gallons  of  sap  in  one  day  (April  17. 
1789)  from  the  single  tree  which  was  before  mention- 
ed. Such  instances  of  a  profusion  of  sap  in  single  trees 
5*       are  however  not  very  common, 
mlidniia.^     There  is  always  a  suspension  of  the  discharge  of  sap 
ed  frvm  the^"^  ^^  night  if  a  frost  succeed  a  warm  day.  The  perfo- 
ercoi  vation  in  the  tree  is  made  with  an  axe  or  an  auger.  The 

latter  is  preferred  from  experience  of  its  advantages. 
The  auger  is  introduced  about  three  quarters  of  an  inch, 
and  in  an  ascending  direction  (that  the  sap  may  not  be 
frozen  in  a  slow  current  in  the  mornings  or  evenings), 
and  is  afterwards  deepened  gradually  to  the  extent  of 
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two  inches.     A  spout  is  introduced  about  half  an  inch    Sogar 
into  the  hole  made  by  this  auger,  and  projects  from        B 
three  to  twelve  inches  from  the  tree.     The  snout  is  gc-SugiUtitioa. 
nerally  made  of  the  sumach  or  elder,  which   usually 
grows  in  the  neighbonrhood  of  the  sugar  trees.     The 
tree  is  first  tapped  on  the  south  stde^  when  the  discharge 
of  its  sap  begins  to  lessen,  an  opening  is  made  on  the 
north  side,  from  which  an  increased   discharge  takes 
place.  The  sap  flows  from  four  to  six  weeks,  according 
to  the  temperature  of  the  weather.     Troughs  large  e- 
noogb  to  contain  three  or  four  gallons,  made  of  white 
pine,  or  white  ash,  or  of  dried  water  ash,  aspen,  linden, 
poplar,  or  common  maple,  are  placed  under  the  spout  to 
receive  the  sap,  which  is  carried  every  day  to  a  large 


receiver,  made  of  either  of  the  trees  before  mentioned. 
From  this  receiver  it  is  conveyed,  after  being  strained, 
to  the  boiler.  $$ 

We  understated  that  there  are  three  modes  of  reducing  I>  reduced 
the  sap  to  sugar  j  by  evaporation,  by  freezing,  and  by '?*"*^  **^ 
boiling;  of  which  the  latter  is  mast  general,  as  being  g^^^^^ 
the  most  expeditious.  We  are  farther  assured,  that  the 
profit. of  the  maple  tree  is  not  confined  to  its  sugar.     It 
affords  most  agreeable  melasses,  and  an  excellent  vine- 
gar. The  sap  which  is  suitable  for  these  purposes  is  ob- 
tained af^er  the  sap  which  affords  the  sugar  has  ceased  to 
flow,  so  that  the  manufactories  of  these  different  pro-  - 
ducts  of  the  maple  tree,  by  succeeding,  do  not  interfere 
with  each  other.     The  melasses  may  be  made  to  com- 
pose the  basis  of  a  pleasant  summer  beer.     The  sap  of 
the  maple  is  moreover  capable  of  affording  a  spirit;  but 
we  hope  this  precious  juice  will  never  be  prostituted  to 
this  Ignoble  purpose.     Should  the  use  of  sugar  in  diet 
become  more  general  in  this  country  (says  Dr  Rush)  it 
may  tend  to  lessen  the  inclination  or  supposed  necessity 
for  spirits,  for  I  have  observed  a  relish  for  sugar  in 
diet   to  be  seldom  accompanied  by  a  love  for  strong 
drink. 

There  are  several  other  vegetables  raised  in  our  ewng^    p^,^, 
country  which  afford  sugar;  as  beet-roots,  skirrets,  pars- cured  fmin 
neps,  potatoes,  celeri,  red  calibage  stalks,  the  young  many  oUiei- 
shoots  of  Indian  wheat.     The  sugar  is  most  readily  ob-^<8^^^^^** 
tained  from  these,  by  making  a  tincture  of  the  subject 
in  rectified  spirit  of  wine ;  which,  when  saturated  by 
heat,  will  deposit  the  sugar  upon  standing  in  the  cold. 

Sugar  of  Milk.    See  Milk,  Chemistry  Index. 

Acid  of  SuGAiu    See  Chemistry  Index. 

SUGJLLATION,  in  Medicine^  an  extravasation  of 
blood  in  the  coats  of  the  eye,  which  at  first  appears  of  a 
reddish  colour,  and  afterwards  livid  or  black.  If  the 
disorder  is  great,  bleeding  and  purging  are  proper)  as 
are  also  discntients. 
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